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The reported information is not medical advice and may not be accurate. The content is for illustrative purposes only and does not replace your medical opinion: read the warnings. Image created by CT head showing brain contusions, hemisphere haemorrhage, subdural haematoma and crab fracture Classification of
emergency emergency medicine and external sources (EN)ICD-9-CM800.0, 801.9, 803.0, 804.9, 850.0 and 854.1 ICD-10S06 MeSHD000070642 MedlinePlus000028 eMedicine433855, 1163653 and 907273 Synonyms Intracranial Lesions Edit Data on Wikidata · The Manual Traumatic Brain Injury or TBI (which can be
translated as traumatic brain damage) occurs when external force causes brain trauma. It can be classified according to gravity, type (closed or penetrating injury) or other characteristics (for example, if it occurs in a given position or in a diffusion area). Head injury can cause physical, cognitive, social, emotional and
behavioral symptoms; prognosis can range from complete recovery to permanent disability or death. Various causes may include falls, traffic accidents and violent acts. Head injury occurs as a result of sudden acceleration or deceleration in the skull or a complex combination of movements and sudden impact. In
addition to the damage caused at the time of injury, several phenomena, which can occur in the minutes or days following a traumatic event, can cause secondary injuries. These processes include changes in blood flow in the brain and intracranial pressure. Some biomedical imaging techniques used to formulate a
diagnosis include computed tomography and MRI. Preventive measures include the use of passive safety devices in vehicles such as seat belts and helmets for motorcyclists, as well as initiatives to reduce accidents, such as safety training programmes and the application of road traffic rules. Depending on the injury, the
treatment required may be minimal or may include pharmacological procedures, urgent surgery or later. Physiotherapy, neuropsychological rehabilitation, speech therapy and occupational therapy can be useful in rehabilitation, among other things. Head trauma is one of the leading causes of death and disability
worldwide, especially in children and younger adults. Men have head injuries more often than women. In the twentieth century there was a great development in the diagnosis and treatment of head injuries, so much so that mortality decreased and improved Forecast. The story of Papyrus Edwin Smith. Head injuries are
present in very ancient myths, which in some cases date back to the oral tradition. [1] Holes in fault lines have been found on some skulls found in burials on ancient battlefields, suggesting the use of drilling as a treatment for head injuries from more distant times. [2] The ancient inhabitants of Mesopotoma were aware
that head injuries can cause certain complications such as seizures, paralyzion and loss of vision, hearing or speech. [3] Papyrus Edwin Smith, from 1650-1550 BC.C. [4] Ancient Greek doctors, including Hippocrates of Coo, made it clear that the brain was the center of thought, probably because of their observations
about the effects of cranib trauma. [5] Medieval and Renaissance doctors continued the practice of drilling for head injuries. [5] In the Middle Ages, doctors described other symptoms of head injuries and the term concussion became the most prevalent. In the 19th century, Berengario da Carpi systematically described
the symptoms of the condition. [5] In the 18th and 19th edi states, there was a need for a This hypothesis was confirmed around the end of the 19th [2] In the 19th [7] At that time, a debate began about whether post-communal syndrome was caused by a change in brain tissue or psychological factors. [6] This dispute
continues to this day. Phineas Gage with an iron rod that entered his left cheek and emerged from the top of his skull Probably the first case, at least documented, of personality changes after a brain injury is that involving Phineas Gage, who survived an accident in which an iron rod crossed the skull destroying one or
both frontal lobes; since then, numerous cases of personality changes have been reported following a cut of brain injury. [8] [9] [10] [11] [12] [13] [14] The 20th century has seen major technological advances that have led to improved treatment and diagnosis, such as the development of biomedical imaging tools,
including computed tomography and magnetic resonance imaging, and in the 21st century, the development of biomedical imaging tools, including computed tomography and magnetic resonance imaging, and in the 21st century, the development of biomedical imaging tools, including computed tomography and
magnetic resonance imaging, has led to the development of biomedicine imaging tools, including computed tomography and magnetic resonance imaging. Introduction the monitoring of intracranial pressure, which occurred in 1950, coincides with the beginning of the modern era of head injury management. [16] [17]
Until the 20th century, the improvement in care achieved during The Second World War overturned this scenario. [1] The frequent use of explosives in Major War battles caused many injuries among soldiers and as a result doctors were able to learn more and more about their treatment as well as be able to find certain
brain functions. [18] In the 1970s [1] In the last decade of the 20th [2] This decade is known as the brain's decade of progress, given the progress made. [20] Epidemiology Causes of Head Injury Deaths in the United States. [21] Head trauma is one of the leading causes of death worldwide[22], as well as a major global



social, economic and health problem. [23] It is the main cause of coma, has a key role to play in disability due to traumatic events and is the most common source of brain damage in children and young adults. [24] In addition, it plays an important role in half of trauma-related deaths. [25] In Europe, head trauma is
responsible for more years of disability than any other cause. [23] Data on the frequency of different levels of crayl trauma severity vary depending on the definitions and methods used in epidemiological studies. A study by the World Health Organization estimates that between 70% and 90% of head injuries receiving
treatment are still minor[26], while an American study found that moderate and severe injuries each account for 10% of total head injuries. [27] The incidence of brain trauma varies according to age, gender, geographical area and other less determinants. [26] Occurrence and prevalence data from epidemiological studies
vary depending on a number of factors, such as the severity of the events under consideration, whether or not deaths are involved, regardless of whether the study is limited to in-hospitalised persons; in which the study was carried out. [24] In view of this, it is difficult to determine the annual incidence of head injuries, but
can be estimated at between 100 and 600 cases per 100 000 people. [28] Mortality In the United States, death rates related to cases of head injury are estimated at 21% over the next 30 days of the event. [29] A study of soldiers involved in the Iraq War found that severe brain trauma is accompanied by a mortality rate
of 30-50%. [28] Thanks to improved treatment and the availability of modern first aid and neurosurgery services in richer countries, they have significantly reduced the number of deaths. [16] The percentage of those who do not survive after hospitalization due to head injuries has fallen from almost 50% in the mid-1970s
to about a quarter in the early 21st [30] This decrease in mortality has led to a parallel increase in people with disabilities due to head injuries. [31] Several biological, clinical and demographic factors are related to the likelihood that the injury will be fatal. [21] In addition, the prognosis is strongly dependent on the cause of
trauma. In the United States, patients with fall-related head injuries have a survival rate of 89%, while only 9% of patients who have suffered as a result of using firearms survive. [21] The incidence of head injuries appears to have been increasing globally since 2016, largely explained by the increase in the use of motor
vehicles in low and middle income countries. [23] In developing countries, car use has increased faster than the introduction of safety standards and infrastructure. [32] On the contrary, both active and passive vehicle safety laws have reduced the number of cases of trauma in higher income countries. [23] [28] Every
year in the United States, about two million people suffer head injuries,[33] about 675,000 cases were observed in the emergency room[34] and about 500,000 patients were hospitalized. [35] The annual incidence of head trauma is estimated at between 180 and 250 cases per 100,000 people in the United States,[35]
281 per 100,000 in France, 361 per 100,000 in South Africa, 322 per 100,000 in Australia,[24] 430 per 100,000 in England. [36] In the European Union, the overall incidence of hospitalisations and deaths due to head injuries is estimated at 235 cases per 100 000 inhabitants. [23] Demographics Head injury, alone or
accompanied by other injuries, is found in 85% of children suffering from trauma. [37] The highest number of head injuries occurs in people aged between 15 and 24. [38] [39] As it is more common costs to society are even higher due to the loss of productive years due to death or disability. [23] In the age groups most at
risk of head trauma, children aged between five and nine and adults over 80[40] are most at risk of head trauma, while the highest death and hospitalisation rates are in people over 65. [23] Regardless of age, cracus trauma occurs more frequently in men[39] more accurately than in women, and they have a four times
higher risk of fatal outcome. [41] These data, limited to childhood and adolescence, show that two thirds of head injuries are related to men. [42] However, when assessing the severity of an injury, women appear to have more serious consequences than men. [43] Classification Traumatic brain injury is defined as brain
damage caused by external mechanical force, such as rapid acceleration or deceleration, impact, waves due to projectile explosion or penetration. [23] Brain function undergoes a momentary or permanent change, and structural damage may or may not be detectable with current technology. [44] Head injury is one of two
subgroups of acquired brain lesions, that is, it occurs after birth; the second sub-group consists of non-thracmatic injuries that do not involve a mechanical external agent, such as stroke and infection. [38] [45] All traumatic brain injuries are also head injuries, but this term may also refer to lesions involving other parts of
the skull themselves or only that. [24] [46] [47] However, the terms head injury and brain injury are often confused. [48] Similarly, brain lesions fall within the classification of central nervous system lesions[49] and neurotrauma. [50] In the literature on neuropsychological research, the term traumatic brain injury is generally
used with reference to non-penetrating traumatic lesions of the brain. Head injury is usually classified according to gravity, the anatomical characteristics of the damage and the mechanism (the type of force that caused it). [51] Classification by mechanism divides head injury into closed and penetrating. [23] A closed
lesion (also called penetrating)[46] occurs when the brain is not exposed. [24] Penetrating trauma occurs when an object pierces the skull and damages the hard mother, the outer membrane surrounding the brain. [24] Severity of severity of head injury[33] GCS Amnesiapostraumatic loss of mild diocese 13–15 &lt;1 0–30
minutes Moderate 9–12 &gt;1 &lt;7giorni&gt;up to 30 &lt;24 ore= grave= 3–8=&gt;minutes to 7 days &gt;24 hours Brain injury can be classified as mild, moderate and severe. [ 51] Glasgow Coma Scale (GCS), the most commonly used system for classifying the severity of head injuries, identifies a person's level of
consciousness on a scale numbered 3 to 15 based on verbal, motor and response stimuli. In general, a patient with A GCS of 13 or higher is believed to be in a mild state, between 9 and 12 moderate, 8 or less severe. [25] [44] [47] There are other similar schemes for younger children. [47] Although the GCS system is
widely used, it has limited forecasting capacity. Other classification systems, such as those listed in the table, are used to overcome this problem. The use of visible neuroimaging changes such as swelling, focal lesions or diffuse lesions has also been proposed as a classification method. [33] There are also weights
useful for classifying the severity of a slight head injury, commonly called concussion; these use the level of consciousness and postrheumatic amnesia and other symptoms of concussion. [52] Pathological characteristics Image obtained by computed tomography; Note the spread of subdural hematoma (individual
arrows) and the displacement of the midline (double arrows) There are also systems for classifying crateral trauma according to its pathological characteristics. [53] Lesions may be extraaxial (i.e. occurring inside the skull but outside the brain) or intraaxial (occurring in brain tissue). [54] Head damage may be focal or
widespread, limited to specific areas or distributed more generally. [53] However, it is common for both injuries to be present in a given case. [53] In neuroimaging studies, extensive brain damage is manifested by seemingly moderate damage, but in autopsy lesions can be observed under a microscope[53][55] and since
the beginning of 2000, researchers have introduced a diffuse tensor (DTI) technique that allows images of white matter to be obtained, offering a valid tool to highlight the extent of diffuse axonic damage. [56] [57] Lesion types considered to be widespread include oedema (swelling) and diffuse axonal damage, which is
damage that spreads along the axe, including signs of white matter and its protrusions into the cortex. [58] [59] Diffuse brain injury is often associated with concussion (restlessness or twisting and/or slowing of the brain in response to sudden movement and/or slowing of the head). [58] Focal lesions limited to &lt;/24&gt;
&lt;/7giorni&gt;often produce symptoms related to the functions of the damaged area. [49] Research shows that the areas most frequently affected by non-penetrating foci in crayfish trauma are the orbitofrontal cortex (lower surface of the frontal lobes) and the anterior temporal lobes, areas involved in social behaviour,
emotion regulation, smell and decision-making, i.e. the most common emotional and social deficits resulting from moderate head injury. [8] [9] [10] [60] Symptoms such as hemiparesis or aphasia may also be present less frequently when motor or language areas are at risk. [61] [62] Type of focal lesion, tearing of the
brain, occurs when the cerebral parenchyma passes through an incision or tear. [39] This is most often in the orbitofrontal cortex due to bone protrusions found inside the skull in this area[8] In this case, cerebral contusion may occur in which blood is mixed between tissues. [25] Conversely, intracranial bleeding involves
bleeding mixed with tissue. [39] Hematomas, also called focal lesions, are collected with blood around the brain or inside the brain, which may be the result of bleeding. [44] Intracercerbral haemorrhage is an intraaxial lesion. Extra-axial lesions include epidural hematoma, subdural hematoma, subarachnoid hemorrhage,
and intraventricular hemorrhage. [63] The epidural hematoma involves bleeding in the area between the skull and the severe mother, the outer edge of the brain shadows, the three membranes surrounding the brain. With subdural hematoma, bleeding occurs between the severe mother and the arachnoid. [25] Finally,
su4racnoid bleeding occurs in the space between the arachnoid and pious mother. [25] Intraventricular haemorrhage occurs when bleeding occurs in the cerebral chambers. [63] Signs and symptoms Of uneven mature size may be a potential sign of serious brain damage. [64] The symptoms that appear depend on the
type of head injury (diffuse or focal) and the area of the affected brain. [65] The possible state of unconsciousness tends to persist longer in people with lesions on the left side of the brain than in those who have suffered right side damage. [66] Symptoms also depend on the severity of the damage, with mild trauma, the
patient generally remains conscious or may lose consciousness for a few seconds or minutes. [67] Other symptoms identified in milder cases include: headache, vomiting, nausea, lack of motor coordination, dizziness, balance of difficulty, blurred vision or tired eyes, tinnitus, poor taste in the mouth, fatigue or lethargy and
changes in habits Sleep. [67] Cognitive and emotional symptoms include behavioural or mood swings, confusion and problems with memory, concentration, attention or thinking. [67] Mild symptoms of head injury may also occur in moderate and even severe cases. [67] A person with moderate or severe brain trauma may
experience headache that does not improve, repeated nausea or vomiting, convulsions, unconsciousness, dilation of one or both eyes, aphasia (difficulty in the tongue), dysuria (difficulty in verbal formation), poor coordination, confusion, restlessness or restlessness. [67] Long-term symptoms of moderate to severe cases
are changes in appropriate social behaviour, social judgment deficits and cognitive changes, in particular problems that have constant attention, processing speed and executive functioning. [10] [11] [12] [68] [69] Apsymia, lack of identification, understanding, processing and description of emotions occurs in 60.9% of
individuals with head injuries. [70] Cognitive and social deficits have long-term consequences for people's daily lives, but can benefit from improvement if there is a possibility of adequate rehabilitation. [13] [69] [71] [72] Excessive pressure inside the skull (intracranial pressure) can be fatal. [73] Signs of a possible
increase include a decrease in the level of consciousness, paralyzion or weakness on one side of the body and an enlarged pupil who cannot shrink, or does so slowly, in response to a light source. Cushing triad, low heart rate with high blood pressure and difficulty breathing is a classic manifestation of significantly high
intracranial pressure. [44] Anisocoria, unequal in pupil size, is another symptom of severe head injury[44], such as abnormal posture, sometimes due to severe diffusion injuries or intracranial hypertension. [44] Younger children with moderate or severe head trauma may experience some of these symptoms but have
difficulty communicating with them. [74] Other symptoms seen in children include persistent crying, inability to relax, hostility, refusal to take food[74] and severe irritability. [44] Causes in the United States, the most common causes of head injuries are violent acts, traffic-related accidents, construction activity, and sports
practice. [66] [75] The use of motorcycles is a major cause, even more important in developing countries, as other incentives are reduced. [32] It is estimated that each year in the United States, between 1.6 and 3.8 million injuries are the result of sports and recreational activities. [76] In children aged between two and
four years, falls are a common cause, balanced by road accidents in older children and adolescents. [77] Crayb conspiracy is the third most common injury resulting from child abuse. [78] This is the cause of 19% of paediatric cases and the mortality rate is higher. [79] Domestic violence is another cause leading to head
trauma[80], as well as accidents at work and accidents at work. [36] Firearms and explosions are also the cause of brain injury and are the leading cause of death and disability in war zones. [24] [81] The mechanism of physical forces We suffoce the brain inside the skull can cause a wound and resistance. [82] The type,
direction, intensity and duration of the force that caused the trauma contribute to the type and severity of brain trauma. [82] Forces that can contribute include angular, rotational, sharp and translating forces. [39] Even in the absence of impact, significant accelerations or deceleration of the head can cause trauma; in
most cases, however, this is likely due to a combination of impact and acceleration. [39] Forces involving the head are the cause of most of the phal lesions and brain movement in the skull, which is usually the cause of extensive lesions. [51] The violent impact of a newborn causing shaken baby syndrome manifests
itself as a widespread injury. [83] When an impact occurs, the force produces shock waves through the skull and brain, causing tissue damage. [39] Shock waves caused by penetrating injuries can also destroy tissues along the path of an object that has penetrated, increasing the damage caused by the object itself. [25]
Damage may occur at the point of impact or occur on the opposite side of the impact (gunshot injury and resistance). [82] When a moving object hits a fixed head, a typical missile injury occurs,[84] while resistance injuries usually occur when a moving head hits a stationary object. [85] Primary and secondary lesions
Figure obtained by MRI showing damage caused by herniation of the brain due to head injury. [86] People who suffer from very severe head trauma rarely report immediately, but rather in severe cases, after days or weeks as a result of the event. [87] As a result of hospitalization, improvement may increase, but in about
40% of cases it can increase. [27] Primary brain injuries (damage to occur at the time of trauma, when tissues and blood vessels are ironed, compressed and torn) are not sufficient to explain this deterioration; rather, it is believed that this is due to secondary lesions, a complex set of cellular processes and biochemical
cascades that occur between minutes and days after trauma. [88] These secondary pathological processes can cause a drastic worsening of damage caused by primary injuries[28] and lead to the highest number of head injury deaths occurring in hospitals. [64] Secondary brain lesions include damage to the blood-
neural barrier, release of factors that cause inflammation, overload of free radicals, excessive release of neurotransmitter glutamic acid (eccitotoxicity), influx of calcium and sodium ions into neurons and mitochondrial dysfunction. Axomens injured in white brain matter can separate from their cellular bodies,[28]
potentially killing these neurons. Other characteristic factors of the secondary lesion are changes in blood flow in the brain, such as ischemia (insufficient blood flow), cerebral hypoxia (insufficient oxygenation of the brain), cerebral oedema (swelling of the brain) and intracranial hypertension (increased pressure inside the
skull). [89] Intracranial pressure may increase due to swelling or the effect of mass growth due to injury such as bleeding. [73] As a result, the pressure of the perfusion of the brain (blood flow pressure in the brain) is reduced by the involvement of ischaemia. [64] [90]] When the pressure inside the skull increases too
much, brain death or herniation may occur, i.e. a situation in which part of the brain is compressed by structures in the skull. [73] Diagnosis Picture obtained by computed tomography showing epidural haematoma (arrow) Diagnosis may be suspicious based on the circumstances of trauma and clinical examinations, in
particular neurological examination, for example by assessing whether a pupil is responding to light and assigning a Glasgow scale score. [25] Neuroimaging techniques assist in diagnosis and prognosis, deciding which treatments to follow. [30] In an emergency situation, the most widely used medical examination is
computed tomography (CT): because it is fast, exact and easily accessible. [30] Ct scans can also be followed up to determine the development of the lesion. [23] Mri (MRI) is able to show more detail than CT and can add information about the long-term prognosis. [25] It is more useful than CT to determine the
characteristics of diffuse axonal damage. [23] However, MRI is not used in emergencies for a number of reasons, including its ineffectiveness in detecting bleeding and fractures, the long time it takes to capture images, the difficulty of accessing the patient in the machine and his incompatibility with many metal-containing
devices used in emergency treatment. [25] Other techniques may be used to confirm a specific diagnosis. Traditional X-ray is still used for skull trauma, but there is evidence to show it is useless; in fact, crayl trauma is often so mild that it doesn't require the use of radiology or so severe that it ranks more accurate
assessment through CT scans. [91] Angiography can be used to detect any pathologies of blood vessels if there is a risk that they may be involved, as in the case of penetrating head injuries. [23] Functional neuroimaging can measure blood flow or metabolism in the brain, evaluate neuronal activity in specific areas, and
therefore potentially help predict the outcome of damage. [92] [93] [94] A neuropsychological evaluation may be carried out to evaluate long-term cognitive sequences and to assist in rehabilitation planning. [30] Complications The relative risk of post-traumatic seizures increases with the severity of traumatic brain
damage. [95] An image obtained by computed tomography of the skull years after a traumatic brain injury showing the empty space where the damage occurred (indicated by an arrow). It usually takes two or more years after trauma to improve neurological function. It has long been felt that there was a faster recovery in
the first six months, but no evidence was ever found to support this work. This may be associated with the suspension of intensive treatment, which usually occurs after this period, rather than on any physiological motivation that limits further progress after the first semester. [23] Children tend to recover better in the
immediate future and change significantly over the longer term. [44] Complications are different health problems that can arise as a result of head injuries. The consequences of traumatic brain injury can vary greatly in type and duration. These include physical, cognitive, emotional and behavioral complications. Head
injury can cause long-term or lasting effects on the state of consciousness, such as coma, brain death, persistent vegetative state (in which patients are unable to achieve sufficient vigilance with their environment) and at least in a conscious state (in which patients show minimal signs of self-awareness and the
environment). [96] [97] Impaired consciousness, which lasts a long time, can cause other complications such as decubitus injuries, pneumonia or other infections, progressive multiorganisation failure[98] and deep vein thrombosis, which can cause pulmonary embolism. [96] [97] Infections that may be followed by skull
fractures and penetrating lesions include meningitis and abscess. [98] Complications involving blood vessels include vasospasm, in which the vessels shrink, preventing sufficient blood flow and aneurysm formation, in which one side of the vessel weakens and produces extroflexion that may risk breaking. [98] After a
head injury, some movement disorders may develop, including tremor, ataxia (uncoordinated muscle movements) and myoclone (concussion-like muscle contractions). [98] The risk of post-traumatic seizures increases relative to the severity of trauma and is particularly high in the presence of certain types of brain
damage, such as brain contusions or hematomas. [99] People with early epilepsy, i.e. occurring within a week after trauma, see an increased risk of developing constant post-traumatic epilepsy (recurrent seizures occurring more than a week after the initial trauma). [100] In victims of head injuries, senses such as vision,
smell, and hearing may be lost or altered. [44] Some hormonal imbalances can be found due to hypopituitarism, a condition that occurs immediately or even after years in 10%-15% of patients with head injuries. The development of insipid diabetes or acute electrolyte anomalies indicates the need for endocrinological
consultation. Signs and symptoms of hypopituitarism may develop and be evaluated by screening in adults with moderate head injuries and in cases of mild but imaging abnormalities. Hypopituitarism may also develop in children with moderate to severe brain injuries. In these cases, screening should take place 3, 6 and
12 months after the injury, but problems may occur later. [101] Cognitive deficits that can be followed by traumatic brain injury include attention deficit, perception, judgment in thoughts; reduction of processing speed; distraction and limitation of powerful functions such as abstract reasoning, planning and problem solving.
[102] Memory loss, the most common cognitive dysfunction among people with head impairment, occurs between 20% and 79% of cases head closed, depending on gravity. [103] People who have suffered a traumatic brain injury may also have difficulty in understanding or producing spoken or written language or other
subtle aspects of communication, such as body language. [98] Post-cometal syndrome, a series of ongoing symptoms that have occurred after mild traumatic brain injury, may include physical, cognitive, emotional and behavioural problems such as headaches, dizziness, difficulty concentrating and depression. [44]
Multiple crasl trauma can cause a cumulative effect. [97] It is believed that a young individual who suffers a second head injury when the former symptoms are still present may be at risk of developing a very rare but deadly condition called second-effect syndrome, in which the brain swells catastrophically even as a
result of a slight blow, with destrucible or deadly effects. About one in five in-one boxers in the activity is a carrier of chronic traumatic brain injuries, causing them cognitive, behavioral and physical dysfunction. Boxing dementia mainly affects boxers after years of activity and still in their careers. It commonly manifests
itself as dementia, memory problems and Parkinsonism (tremor and lack of coordination). [104] Trauma damage to the brain can cause emotional, social, or behavioral problems and personality changes. [105] [106] [107] [108] These may include emotional instability, depression, anxiety, hypoamnia, mania, apathy,
irritability and changes in protection capabilities. [105] [108] [109] Survivors of head injuries appear to be more prone to developing psychiatric disorders, including obsessive-compulsive disorder, drug addiction, dissimia, bipolar disorder, and anxiety disorder. [110] In patients suffering from depression due to brain trauma,
it is not uncommon for there to be a suicidal conception; between them, the suicide rate appears to have increased from 2 to 3 times. [111] Social and behavioural symptoms that may follow a head injury may include dishibition, inability to control anger, impulsivity, lack of initiative, lack of sexual activity, asociality and
voluntary exclusion from social life and other personality changes. [105] [107] [108] [112] The occurrence of traumatic brain injury also has a significant impact on the patient's family life. [113] Family members are often forced to change their habits and responsibilities in order to offer support to a sick relative. Typical
problems faced by relatives of traumatic brain injury are frustration, mutual impatience, deterioration of external relations, difficulties medium and long-term objectives, failure to effectively address everyday problems and increased stress and family tensions. Psycho-educational and counselling models have proven
effective in minimising the effects on family well-being. [114] Effects of consciousness and alertness In general, there are five abnormal states of consciousness that can result from head injury (TBI): stupor, coma, persistent vegetative state, lockdown syndrome and brain death. Stupor is a state of alertness in which the
patient does not respond to verbal calls, but can be briefly awakened by a strong painful stimulus, p.es a strong pinch of the nipple. A coma is a condition in which the patient is completely unconscious, does not respond to any stimulus, does not notice anything that happens in the place where he is, and is not waking up.
Patients in a persistent vegetative state are unconscious and don't notice anything that's going on around them, but they continue to have a sleep-wake cycle and may have a waking period. The vegetative state can result from extensive damage to the cerebral hemispheres without damaging the lower part of the brain
(diencephalon) and brain stem. Anoxy, that is, lack of oxygen to the brain, which is a common complication of cardiac arrest, can often lead to a vegetative state. Locked-in syndrome is a condition in which the patient is conscious and also awake, but cannot move or communicate due to complete paralysis of the body
muscles. Brain death is a lack of measurable brain activity due to serious and extensive damage to the brain hemispheres and brain stem, with the loss of any brain activity in various areas of the brain and brain stem reflexes. Brain death recorded by three flat electroencephalograms (sensitivity 2uV/mm) three hours
apart is considered irreversible by official neurology and law. The removal of assistance mechanisms (such as assisted ventilation) almost always causes the immediate cessation of regular breathing, the development of pathological breathing and, very often, bradycardia and/or tachycardia crisis, hypertension and/or
arterial hypotension crisis, and, after a few hours or days, cardiac arrest resulting in damage to the systemic organ and confirmed death. Treatment It is important to start emergency treatment with the so-called golden hour from the moment of trauma. [115] People who have suffered moderate to severe injuries should be
treated in the intensive care unit and later in the neurosurgical department. [98] Treatment depends on the stage at which the patient is located. In the acute phase, the main objective of the doctor is to stabilize the traumatized and focus on preventing further damage, since little can be done to reduce those already
present due to trauma. [98] In the subacute and chronic phase, rehabilitation takes on the role of the main treatment. [98] On the basis of the most effective evidence available, international clinical guidelines have been proposed to guide decisions in the treatment of head injuries. [23] Acute phase Some health services
are equipped to handle head injuries better than others, so the first step is to transport the patient to the most suitable centre. [29] [73] Both during and after hospitalisation, the most urgent objectives are to ensure adequate oxygen supply, adequate blood flow to the brain and control of intracranial pressure[44], since high
brain value (intracranial hypertension) deprives the brain of the necessary blood flow[43] and can cause brain herniation from fatal consequences. Other methods to prevent damage include treatment of any other injuries and prevention of seizures. [25] [30] Some data support the use of hyperbaric oxygen therapy to
improve prognosis. [116] The use of neuroimaging may be useful, but not flawless, in assessing intracranial pressure. [117] A more accurate method is to insert a catheter into one of the cerebral chambers[64] with the advantage that drainage of cerebrosbrosque wet can be done with this system, thereby reducing
pressure. [64] Treatment of intracranial hypertension may also be easier, tilting the patient's bed by straightening the head to facilitate the outflow of blood through the veins of the neck. The patient is often given sedatives, analgesics and paralyzing substances. [73] A hypertonic solution of salt solution may improve
intracranial pressure by reducing the amount of water in the brain (edemic), although it is used with caution to prevent electrolyte imbalance or heart failure. [23] Mannitol, an osmotic diuretic[23], appears to be equally effective in reducing hypertension[118][119][120], but some concerns have also been raised following
some studies carried out. [121] Diuretics, medicines that increase urine production to reduce fluids in the body in general, can be used to treat intracranial hypertension, but can cause hypovolaemia (insufficient blood volume). [64] Hyperventilation (faster or more respiratory rats with full body attachment) reduces carbon
dioxide levels and causes blood vessels to narrow; this reduces the [44] [64] [122] is therefore only used for a short time. [44] Corticosteroid administration is associated with an increased risk of death and it is therefore recommended that it be administered regularly. [123] Endotracheal intubation and mechanical
ventilation can be used to ensure proper oxygen supply and respiratory safety. [30] Hypotension (low blood pressure), which has extremely negative effects in cases of head injury, can be prevented by administering endovenous fluids in a way that maintains normal blood pressure. [124] Blood pressure may be artificially
maintained at an appropriate level by infusion of noradrenaline or similar medicinal products; this helps to maintain sufficient brain perfusion. [25] Great attention must also be paid to regulating body temperature, because if it increases, the metabolic needs of the brain will also increase, potentially depriving it of nutrients.
[16] Epileptic seizures are common; may be controlled by administration of benzodiazepines, but should be used with caution as they may reduce respiratory capacity and blood pressure. [73] Patients with head trauma are more susceptible to side effects and may react negatively or be particularly sensitive to certain
pharmacological agents. [98] Continuous monitoring should be maintained during treatment to detect any signs of deterioration, such as a possible decrease in consciousness. [23] [44] Traumatic brain injury can cause a number of serious complications related to heart disease, which may include cardiac arrhythmias.
[125] and neurogenic pulmonary edem. [125] These conditions should be properly treated and stabilised as part of the primary treatment of these patients. A diagram that schematizes decompressive craniectomy surgery. Surgery can be performed on lesions that develop matter or to remove objects that have penetrated
the brain. Bruises or hematomas that cause significant formation of matter with subsequent displacement of intracranial structures are considered urgent and therefore need to be surgically removed. [25] In the case of intracranial hematomas, the accumulated blood may be removed by suction or tick or swept away with
water. [25] Surgeons must look for the blood vessels from which the blood comes out and try to control bleeding. [25] In case of penetrating brain injury, necrotic damaged tissue should be distinguished (removed) and for this purpose it may be necessary to practice a kraniotomy. [25] A craniotomy in which part of the
skull is removed may also be necessary to remove any bone fragments of a fractured skull box or objects penetrating the brain. [126] Decompressive craniectomy (CD) can be performed immediately after a head injury during operations for the treatment of hematomas: part of the skull is temporarily removed until
absorption (primary CD). [126] Decompressive craniectomy performed several hours or days after a traumatic event to control high intracranial pressure (secondary DC) has not been demonstrated in some studies, has been shown to improve the patient's prognosis and may be associated with serious side effects. [23]
[127] Chronic stage and rehabilitation In general, physical therapy involves the exercise of muscle strength. When it is trained that the patient is medically stable, he can be transferred to the sub-car rehabilitation department of the hospital or to the medical facility designated for this purpose. [98] The aim of rehabilitation
is to improve the patient's independence in order to return home and into society and to help adapt to any reported disability. [98] This approach demonstrated its general effectiveness when carried out by a team of healthcare professionals specialising in traumatic brain injury. [128] For patients with neurological deficits,
a multidisciplinary approach is key to optimising the outcome of treatment. Physiologists and neurologists tend to be the most important doctors involved in the rehabilitation process, but depending on the case, other specialties may be useful. Healthcare professionals such as a physiotherapist, speech therapist and
occupational therapist are essential to be able to evaluate the best rehabilitation travel planning for each patient. Treatment of neuropsychiatric symptoms, such as emotional distress and clinical depression, may require consultation with mental health professionals such as psychotherapists, psychologists and
psychiatrists, while neuropsychologists can help assess and manage cognitive deficits. [98] After discharge from the hospital treatment unit, treatment may be continued at the outpatient level. [129] People who have the consequences of a head injury and who are unable to live alone or who cannot rely on family help
may need help in assisted living facilities. [129] Day centres and leisure facilities for the disabled allow their caring families to enjoy leisure time and traumatised Drug treatment can help manage serious psychological or behavioral problems. [130] Medicines are also used to control post-traumatic epilepsy; however,
preventive use of anti-epileptics is not recommended. [130] Forecast More serious damage causes a deterioration of the forecast. [42] Most cases of head injury are mild and do not cause permanent or even prolonged disability; however, any degree of severity can potentially cause serious and permanent disability. [40]
It is assumed that permanent disability can occur in 10% of mild cases, 66% in mild cases and 100% in severe cases. [99] Most head injuries are fully resolved within three weeks, and almost all people who have suffered a minor one are able to live by maintaining their independence and return to perform all the activities
they performed before the injury, although some of them may have mild cognitive and social impairment. More than 90% of people with mild head injuries retain independence, although some of them need special assistance in certain areas such as physical skills, work and financial management. [131] Most people who
have had serious brain injuries either do not survive the event or manage to heal, though not completely, well; middle ground is uncommon. [23] Coma, because it is closely related to gravity, is an important predictor of a failed outcome. [44] The prognosis varies depending on the severity and location of the injury and the
possibility of access to immediate and specialised care during the acute phase. The incidence of subarachnoid hemorrhage roughly doubles the mortality rate. [132] The presence of a subdural hematoma is associated with a worse prognosis and higher mortality, while people with an epidural haematoma can hope for a
discrete outcome if they undergo surgery earlier. [30] Extensive, if serious, axonal injury can lead to both and a shameful outcome. [23] After the acute phase, the prognosis is strongly influenced by the patient's involvement in reconmation activities, which require most patients to undergo a specialized and intensive
rehabilitation programme. Functional independence is a way to monitor the progress and level of independence achieved by the patient during the rehabilitation phase. [133] The incidence of health complications is related to a worse prognosis. Examples include hypotension (low blood pressure), hypoxia (low saturation
of arterial haemoglobin), low blood pressure and a long time spent in intracranial hypertension. [23] The prognosis may also be influenced by the patient's own characteristics. Some factors considered to impair recovery include substance abuse, such as drugs and alcohol, and older age sixty years or less than two years
older than sixty or two years (in children, especially at a young age, at the time of injury, it may be associated with a slower recovery of certain abilities). [30] Other factors that may affect recovery include intellectual skills before trauma, strategy management, personality, patient family environment, availability of social
support equipment and their financial situation. [134] Prevention Protective sports equipment such as helmets can help protect athletes from head injuries. As one of the main causes of head injuries is a road traffic accident, initiatives aimed at preventing them or using devices to limit their consequences may reduce the
incidence and cases. In the event of an accident, the damage can be significantly reduced by wearing a seat belt by means of child seats(1) using a helmet for motorcyclists(1) and the presence of handiers and airbags on their vehicle. [39] Training programmes aimed at reducing accidents were often carried out. [30] In
addition, changes to road traffic rules can be made; such as the introduction of appropriate speed limits, the obligation of safety belts and belts and provisions concerning the characteristics of the road (markings, handrails, drainage asphalt,...). [28] In addition, as regards sports accidents, for example, some changes in
the practice of different disciplines have been discussed, increasing the use of protective weights during activities could reduce the incidence of cases of head injuries. Due to the possibility that repeated shots to the head can cause cumulative brain damage in footballers, it has been proposed to introduce protective
covers for players. [137] Rules prohibiting the most dangerous contacts, Rules against dangerous types of contacts, such as Spear Tackle in rugby, can reduce the rate of brain injury. [137] Accidental falls can be prevented by installing concrete bars in bathrooms and handrails on stairs; removing tripping risks such as
mats or installing security gates at the top and bottom of stairs, where young children are often located there, are all precautionary strategies. [79] Surfaces with a suspension surface, such as or sand prevents them from getting more safe to prevent head injuries. [79] Preventing child abuse is also important for
preventing crayon trauma: there are programmes to prevent shaken child syndrome with the lessons of parents or those responsible for it. [79] Another preventive measure is a particular emphasis on the management of firearms, including the retention of unloaded and locked weapons. [131] Clinical and laboratory
research conducted by the University of West Virginia has shown that supplementation of the diet with omega-3 DHA can offer protection against biochemical brain damage that occurs due to crayon texture. [138] [139] In addition, acetylcysybin was confirmed in a double-blind placebo-controlled 2013 study conducted by
the U.S. Army to reduce the effects of mild brain damage due to explosions among soldiers. [139] State of pharmacological research No medicinal product has ever been authorised to stop the progression of an initial injury to a secondary injury. [28] The diversity of pathological events offers opportunities to find
treatments that may interfere with processes resulting from damage. [23] Neuroprotective methods to reduce secondary lesions have been studied. However, tests on substances that could stop these cellular mechanisms have ended unseemly. [23] For example, there was an interest in cooling the injured brain;
However, a 2014 cochrane review found insufficient evidence to prove whether this was useful or not. [140] A 2016 review found that maintaining normal or slightly lower than normal temperatures seemed useful in adults, but not in children. [141] In addition, medicinal products such as NMDA receptor antagonists to stop
neurochemical cascades, such as excitotoxicity, have raised hopes in animal testing, but these have not been fulfilled in clinical studies. [16] Other studies included research into mannitol,[142] deamethasone,[143] progesterone,[144] xetone,[145] barbiturates,[146] magnesium,[144] [148] PPAR-γ agonists,[149][150]
curcumin,[151] ethanol,[152] NMDA receptor antagonists,[16] caffeine. [153] Procedures In addition to traditional biomedical imaging techniques, several devices have been developed that can help monitor brain injuries and facilitate their research. Microdialysis allows continuous sampling of extracellular fluid for analysis
of metabolites that could indicate the presence of cerebral ischemia or evaluate brain metabolism by detecting glucose, glycerol and glutamic acid levels. In some centres oxygen monitoring systems of intra-parenchymal brain tissues (e.g. Licox or Neurovent-PTO) are now commonly used. [154] [155] Research seeks to
clarify what factors are related to the prognosis of injuries resulting from head injuries and to determine in which cases computed tomography and surgery is better,[156] Hyperbaric oxygen therapy is believed to be useful in addition to post-head trauma treatment. However, the results of a systematic review of Cochrane
cooperation in 2012 do not justify routine use of hyperbaric treatment during the recovery period. [157] This review also showed that only a small number of randomised controlled trials were conducted at the time of the study, many of which had methodological problems. [157] Therefore, hyperbaric therapy as a
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