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Pancreatic encephalopathy syndrome (PE) was first described by N. O. Rothermich and E. V on Haam in 1941 [1, 23]. PE is characterized by a variety of focal neurological symptoms and, in some cases, quite a rapid development of dementia [4]. PE is considered a rare complication, developing, according to some authors, from 9-35% of patients with pancreatic diseases [10]. Having PE significantly heavier prognosis of acute pancreatitis (AP), increasing to 57% mortality [20]. It is known that pancreatic necrosis, purulent pancreatitis, recurrent pancreatitis, arteriosclerosis pancreatic vessels often accompanied by headache, vertigo, disorders of consciousness, psychomotor, sensitive disorders, autonomic disorder, epileptiform attacks, amavrosis and cognitive disorders [18]. The presence of such a variety of neurological symptoms is difficult to explain only by the manifestations of a general intoxication syndrome and, undoubtedly, indicates the involvement of the central and peripheral NA structures in the pathological process. When pancreatic lesions can be distinguished syndromes: neurotic syndrome, acute and chronic encephalopathy, acute developed dementia, often in combination with a bright focal symptoms, encephalomyelopathy, polyneuropathy [4]. PE symptoms usually develop within the first two weeks, often - in the first 2 - 5 days from onset of acute or AP, regardless of its etiology [14, 15, 22]. PE is characterized by severe beginning, often changed by fluctuating course over the cyclic progression, when the periods of remission replaced exacerbations episodes. In the case of the stabilization and / or favorable outcome main pancreatic disease, there is sometimes a complete regression of neurological symptoms, although in some cases, especially in older patients, even after resolution of acute pancreatic disease may be maintained stable cognitive and local neurological deficits [7] .
Reasons of encephalopathy in pancreatic diseases
Now I know more than a hundred reasons AP development and, accordingly, PE. Reasons P E in developed countries are the most often diseases of the gallbladder and bileducts accompanied biliar - pancreatic reflux (DHU) and spirits with intok pecifications. [1, 13]. Alcohol and its surrogates are the cause of 35% of the AP in the European population. The symptoms of encephalopathy are accompanied pharmaceuticals governmental AP caused by the intake of a number of psychotropic drugs, some cytostatics, antibiotics and sulfonamides. [1] There are reports of PE development, which became the cause of acute ischemic pancreatitis arising on a background of long-term traumatic birth. [15] Fulminant PE develops in the AP caused by prolonged fasting and prolonged peritoneal dialysis [17]. Hypertensive crisis, mesenteric thrombosis, atherosclerotic occlusion of the celiac trunk, I, circulatory disorders after operations with artificial circulation of the blood, liver transplantation, as well as the shock of various etiologies may cause ischemic AP Later Click them to the development of PE. Separated or permeation and abdominal injuries with blood circulation and it parenchyma lesions and prostatic ducts with the release of large amounts of proteolytic enzymes x into the surrounding tissue can also lead to the development of PE [1]. A special role in the development of AP, potentially dangerous for the development of neurological complications, is played by peptic ulcer of the duodenum the localization of the ulcer on the back wall, with the development of head penetration into the prostate [3, 17].
PE pathogenesis
The development of the P E key mechanism so raditsionno considered a combination of enzymatic and hormonal dysfunction of the pancreas. Selection in the systemic circulation of a large quantity of proteolytic enzymes - trypsin, chymotrypsin, plasmin, kinin, kallikrein, lipase, amylase and other lipolytic function, has a direct, diffuse lyticeffect on myelin [2], resulting in widespread demyelination in the white matter of the cerebral hemispheres. In cases of severe AP on exsicosis or prolonged fasting, possible to develop fulminant Itie S E, a major manifestation of which is acutely developed dementia. Detected in these cases on MRI hyperintense signals in the periventricular areas of the thalamus cushion, mammillary bodies and the hippocampus in combination with symptoms such as acute dementia, damage to the oculomotor nerves and cerebellar symptoms suggest some contribution to the pathogenesis of thiamine deficiency and, respectively, a combination of P E, and encephalopathy Gayet-Wernicke (EW) [2] that, according to G.Q. Fey [2012], found in 0, 8% of all cases of nealk golnyh AP due to anorexia, vomiting, pregnant women, post-operative vomiting, hemo dialysis. P roteoliticheskie enzymes damage, not only of the brain parenchyma, but also the meninges, which develops aseptic inflammation. Furthermore, hyperenzymemia in combination with insulin imbalance leads to changes in water-electrolyte balance, carbohydrate metabolism, and sometimes as hypo- or hyperglycemia. Often accompanying AP infectious complications lead to an increase in intoxication syndrome [15]. Perhaps neurotoxic agents formed by pancreatic cytolysis which develops due to violation membranes acinar cell permeability, leading to the development of the phenomenon of "avoidance" enzymes - incretion enzymes in the blood directly through the membrane of prostate cells atsinoostrovkovyh. Parallel process starts production and release of cytokines, chemokines and other inflammatory mediators [1 13, 23], which leads to an increase in vascular permeability, leukocyte migration, local tissue damage and the generalization of the inflammatory response that ultimately results in an additional, in addition to a direct lytic action of proteases, inflammatory and autoimmune damage to the structures as the center flax, so and peripheral HC. The basis of mental disorders may be the direct or indirect effect of cytokines on neurotransmitter mechanisms, glucocorticoid receptors and serotonin 1A. Endotoxin and cytokines induced by it have the ability to initiate the synthesis of cytokine-inducible nitric oxide synthase followed by the production of nitric oxide (NO). Excess NO results in inhibition of mitochondrial enzymes, and, accordingly, a neuronal energy deficit that stimulates apoptosis processes. Undoubtedly, the addition of cytokines, trypsin, lipase, phospholipase A2 (PLA2) and other proteolytic enzymes penetrate the BBB in the case of AP [15]. Some PLA2 (lipoprotein - associated phospholipase) possess specific neurotropism, and I directly damaging phospholipid layers neuronal membrane that triggers cytotoxic edema of brain cells and demyelination impeding a normal release w atsetilhol ins from presynaptic membranes [12, 15, 21]. Damage to the BBB, among other things, leads to penetration into the brain parenchyma of sensitized T-lymphocytes, which is an additional mechanism of demyelination [24]. Increasing the concentration of the proinflammatory cytokine TNF-α (tumor necrosis factor), IL-1 b, IL-6 stimulates further BBB permeability and, correspondingly, to more easily penetrate brain tissue and other proteases endotoxins [1 2]. In the experiment, it was shown that an excess of TNF-α and IL-1 b in the blood is not the lko CNS tissue damage, but also by stimulating the inflammatory changes in acinar cellspedaliruet of pancreatitis, closing, Thus, one of vicious circles. Excess TNF also leads to activation PLA2, enabling, firstly, activation and adhesion w w leukocytes to endothelial cells, which in turn leads to endothelial damage and improving permeability of capillary wall, and secondly, stimulation factor ak tivatsii platelets, and consequently platelet aggregation, causing numerous capillar thromboses. Furthermore, induction of leukocyte activity leads to direct damage myelin sheaths. Interestingly, PLA2 activation triggers a number of damaging mechanisms in - first, by inhibiting release of acetylcholine in peripheral and thereby disrupting normal nervous - muscular transmission, in - the second, increased PLA2 concentration in blood leads to a reduction in surfactant production, which leads to an increase in pulmonary alveolar surface tension and reduced lung elasticity.In addition, proteolytic enzymes directly damage lung parenchyma in the form of loss of surfactant, forming the basal atelectasis and pleural effusion, resulting in pulmonary edema and parenchymal acute respiratory failure, disastrous which exacerbates ischemic brain injury. Indeed, studies have shown that 58% of patients with severe AP develop a marked arterial hypoxemia within the first 48 hours. Systemic hypoxemia in AP increases from - for hypovolemia, developing a number of reasons, including as a result ofrepeated vomiting, exudation of fluid into the pancreatic tissue, fluid migration in the "third space" of the intestine. Blood clots are so characteristic of the P E, which can serve as a differential - diagnostic feature. In addition, violations of cerebral microcirculation is increasing not only because of changes in the rheological properties of blood and electrolyte, but also because of this complication AP as Single pulmonary fat emboli, I th [5]. Mr. ipoksiya exacerbates ischemic injury of the pancreas, the drive I have an additional massive release into the bloodstream of pro-inflammatory cytokines, and, above all, TNF, which has not only neurotoxic, but also cardiotoxic effect, reducing myocardial contractility, which has, in turn, leads to the growth of hypoxia, closing another vicious circle. To diffuse rum identified and e are local brain damage, which, in the case of AP lead not only hemorrhages and local demyelination but fat embolism complicating AP, which is also confirmed by MRI data [20]. A role in the pathogenesis of PE played by changes in glucose metabolism associated with a number of factors, including secondary hepatocellular failure. First, because of massive necrosis of hepatocytes, glucocorticoid function of the liver decreases, and secondly, because of the violation of insulin clearance in the liver, hyperinsulinemia develops in patients and, as a result, hypoglycemia is exacerbated, which has an additional damaging effect on the structures of the brain. Pancreatonecrosis drive indeed created in the death of islet cells and sootvetsvenno m, sharp decrease of insulin, in contrast, provoking hyperglycemia w, e slew peripheral insulin resistance and lactic acidosis [1, 2, 5, 10]. C lowers the activity of pyruvate dehydrogenase, pyruvic acid promotes transition to acetyl coenzyme A. brake resynthesis of lactate to glycogen. Metabolic acidosis provokes hyperventilation disorders, respiratory alkalosis develops, which in turn leads to an increase in the permeability of the BBB and aggravation of electrolyte disturbances including, in the form of hypokalemia. Reducing extracellular potassium concentration of potassium leads to failure of cells and development of extracellular alkalosis, further increases the permeability of the BBB to neurotoxic agents. Pathogenesis of claim sihichesk disorders substantially weighting prediction when P E, is rather complicated and largely unclear. In the experiment, n ri induced OD, in the prefrontal cortex, striatum, hippocampus, frontotemporal dofaminergiche with com path marked changes and cerebellum catecholamine metabolism, primarily, increasing the concentration of dopamine e, reducing the concentration of monoamine oxidase A (MAO-A) and tyrosine hydroxylase (TH), that was shown by high performance liquid chromatography [5, 7, 20].
Pathomorphological changes in PE
K. Istvan (1929) had to the first clinical and anatomical description of a case where the patient AP observed cerebral symptoms, agitation, meningeal syndrome and clonic-tonic convulsions, which failed to stop. After a day he died with the phenomena of a growing coma. On autopsy, pronounced edema and swelling of the brain with the presence of foci of destruction in the region of the lenticular nuclei and foci of necrosis in the pancreas were found. R. Johnson and Z. Tong describe fat embolism of cerebral arteries in a patient who died from P E, accompanied by demyelination [11]. Macroscopically in the brain and the spinal cord of patients who died from pancreatitis, revealed a rather non-specific changes in the form of an expression th cortical atrophy and subcortical cerebral hemispheres and, often, the cerebellum, gross swelling of the brain substance, plethora vascular venous, combined with uneven blood supply arterial-capillary channel, foci of necrosis of the cerebral cortex, extensive areas of demyelination in the central semiovalnogo and diffuse hemorrhage in white matter [6, 7, 10]. Microscopically determined pronounced changes in the vascular level in a plasmorrhages and diapedetic hemorrhages in Virchow space - Robin and, to a lesser extent, the white matter of the brain, desquamation and degeneration of endothelial cells, swelling of the adventitia, sludge formed elements of blood, plasma impregnation and segmental necrosis vascular wall with the predominant involvement of arteries of medium and small caliber. Changes neurons are in an acute swelling, cytolysis chromatolysis and - in conjunction with the destruction of the myelin sheath. In this case, despite the diffuse demyelination of white matter in combination with local hemorrhagic necrosis, which is detected in the section, intravital MRI in these patients is often not changed. Satellitoz detected (quiltseyronalnyh oligodendrocyte proliferation), wrinkling neuronal lipofuscin with excess, proliferative and degenerative glia reaction, not only the head, but the spinal cord, mainly in the lower thoracic and verhnepoyasnichnom departments. The literature describing the results of autopsies in which macroscopically on the background diffuse atrophic changes revealed patchy white matter lesions of the cerebral hemispheres of the brain and cerebellum tvola. Histochemically in these areas of demyelination was revealed elevated levels of proteases (giperfermentemii at high background), and especially lipases, fatty embolism of cerebral vessels and microscopically, portions tsitosteatonekroz and[6, 7, 10, 17, 25]. Ostro amaurosis paced at autopsy and is a consequence of acute demyelinating process in the optic nerve and / or acute hemorrhagic retinopathy [1, 5].
Clinical features and diagnosis of PE
The presence of P E should be suspected if a patient with symptoms of AP, namely belting pain in the upper abdomen, vomiting, fever, diarrhea and increased amylase levels in blood and urine revealed neurological symptoms [3]. PE, as a rule, it begins sharply, often with the development of psychomotor agitation: patients tossing in bed, take an unnatural posture, trying to stand up, walk, dress or undress, running, etc. Marked disorientation in place and time, visual agnosia, including the face, visual and auditory hallucinations, confusion [22]. P excitation aroksizmy are interchangeable, I adynamia, drowsiness, decreased level of consciousness up to coma with decerebrate development and dekortikatsionnyh item that is a poor prognostic sign for the life of the patient. If the patient develops a severe, often irreversible dementia, it is possible in this case there is layering S E on-Wernicke encephalopathy Gaye [16, 25]. In most cases there is a combination of psychomotor excitement, I with the development ofthe syndrome of irritation of the meninges in the form of a bursting headache, vomiting, photophobia and meningeal symptoms x s, cha slit symptom and Kernig, its middle and lower its symptom s Brudzinskogo. Sometimes the first manifestation P e serves as a convulsive disorder clonic, tonic - clonic or tonic seizures, which is traditionally regarded as a manifestation of intoxication expressed. Mental and general cerebral symptoms, as a rule, though not always, are joined by extensive and diverse focal neurological symptoms in the form of dysarthria, such cortical symptoms as aphasia, violations of praxis, symptoms of Korsakov's amnesia. A number of patients develop acute amaurosis as a manifestation of acute demyelinating of retrobulbar neuritis and / or acute hemorrhagic retinopathy, horizontal or vertical nystagmus, cerebellar ataxia. From the side of the motor system can be revealed non-violent symptoms in the form of transient violations of muscle tone, hyper- and anisoreflexia, abdominal and plantar reflexes, abnormal carpal and foot (Babinsky, Oppenheim, Gordon) pathological reflexes. Occasionally, paresis develops, more often lower limbs, with a decrease in strength to 3-4 points [6, 7, 9, 10, 24]. Quite often, with PE, myoclonias develop in the musculature of the distal limbs. In addition, there are descriptions of hyperkinesis, in particular asterix [18]. A number of patients have signs of a lesion of PNS in the form of soreness of nerve trunks and peripheral sensory disorders. The course of acute PE has a cyclic, fluctuating character, when the severity of neurologic symptoms can fluctuate for several hours or days, sometimes weeks, depending directly on the pancreatic process [14, 22]. Traditionally, it is believed that in the case of OI resolution, there is almost complete regression of neurological symptoms [21]. Indeed, in patients under the age of 40 years, with the correct and timely treatment of the underlying disease, in the vast majority of cases there is a complete regression of neurological symptoms. Surviving patients older than 60 years, especially those with a burdened vascular history, usually have residual neurological symptoms in the form of cognitive disorders, including conditioned frontal dysfunctions (apathy, loss of interest in the environment, impaired speech) [22, 24]. The risk of residual symptoms, especially cognitive impairment, increases with the recurrence of episodes of acute PE [22]. Mortality in acute PSR is quite high (up to 57%) and is caused by shock, hemorrhagic complications, ketoacidosis, fat embolism of cerebral vessels [7, 12, 19], renal insufficiency. Chronic PE is also characterized by a fluctuating course with a cyclic progression, is formed against a background of a long-term chronic HP accompanied by enzymatic pancreatic decompensation. Patients suffer from headache and small focal disorders in the form of defeat of motor cranial nerves, increase of tendon reflexes, anisoreflexia, plastic hypertension of muscles and other signs of pyramidal and extrapyramidal insufficiency. Occasionally there are epileptic seizures. In patients of the older age group, especially with a prolonged alcoholic history, a cognitive defect is gradually formed in combination with focal symptomatology [7]. Neurasthenic syndrome often accompanies HP and is characterized by relatively poor clinical symptoms. Headaches, sleep disorders, general asthenia, emotional lability, loss of attention in combination with mild vegetative symptoms in the form of tachycardia, acrohyperhidrosis, lability of blood pressure, can obscure, sometimes quite long, abortive manifestations of HP [22]. At the same time, the dynamics of neurasthenic manifestations directly depends on the course of HP, and, with favorable results of treatment of CP, the symptoms completely regress.
Diagnosis and differential diagnosis
Neurological manifestations of PE, especially with abrasion of abdominal symptoms, can attract the main attention of physicians and thus make it difficult to timely recognize the diseases of the prostate that require a complex of emergency medical measures (up to surgical intervention). The prevalence of shell and focal symptoms, epileptiform changes makes it necessary to conduct differential diagnosis with subarachnoid hemorrhage, meningitis and meningoencephalitis, Schilder's leukoencephalitis and a number of other diseases. Psychomotor agitation, meningeal symptoms, epileptiform seizures persist for only a few days and disappear as the pancreatic dysfunction is reduced. To suspect the secondary nature of neurologic symptoms in relation to the suffering of the prostate can, in addition to specific somatic complaints and data of anamnesis, change laboratory indicators in the form. Sometimes a multiple increase in the level of amylase and lipase in the blood and urine. A number of patients have an increase in the level of transaminases and bilirubin, which indicates the involvement of the hepatobiliary system in the pathological process. In severe PE flow, there is often an increase in liquor pressure and protein level due to beta 2-microglobulin and the main myelin protein and mononuclear pleocytosis to 10-50 cells, and lipase is detected in the cerebrospinal fluid [21]. An important help in diagnosis, especially with abrasion of abdominal symptoms, can be visualization of the abdominal cavity. Neuroimaging plays an important role in the diagnosis of PE, with MRI being the preferred method, especially in the FLAIR regimen [14], revealing a typical coarse diffuse bilateral lesion of white matter in the deep sections, especially in the posterior parts of the cerebral hemispheres, in combination with cerebral atrophy , diffuse changes in the white matter of the bridge and the legs of the cerebellum. As the state of patients improves, the intensity of diffuse changes in white matter also decreases [14]. MRI allows, with a sensitivity of 53% and a specificity of 93%, to identify EV, often found in AP. With EV, foci in periventricular sections of the interstitial brain, upper parts of the cerebellar worm, mastoid bodies are detected. A number of authors indicate partial normalization of MRI after resolution of AP and reduction of PE symptoms [14]. Interesting are the results of MR angiography in acute PE, showing an increased crimp and irregularity in the diameter of the cerebral arteries. The EEG is not an informative technique for the diagnosis of PE, since the detected changes in the form of absence or unevenness of the amplitude of the alpha rhythm, polymorphic slow waves, usually without signs of lateralization, are found in other metabolic encephalopathies. However, despite its nonspecificity, the EEG can be used to assess the dynamics of the course of PE. When resolving the abdominal process, as a rule, the electrical activity of the brain is normalized [2, 9]. Conducting a neuropsychological study in acute PE is significantly hampered by behavioral and mental disorders, as well as a decrease in the level of consciousness in patients. At the same time, according to a number of authors, repeated neuropsychological studies with MMSE, performed in the same patients after relapses of the AP, revealed a significant deterioration in cognitive functions [26]. The evoked potentials (EP), including the induced motor potential (VMP), change with, in fact, any variant of metabolic encephalopathy. In the study of short-latent auditory VP (SVP), an increase in latency of the III peak, an increase in the inter-peak interval, and polyphase of IV-V and III-V peaks were revealed. Somatosensory EPs (SSVP) also show an increase in latency in a number of patients, motor evoked potential (IMP) - an increase in the time of central conduction [9]. P300, traditionally considered to be a sensitive method for the diagnosis of cognitive impairment, 2 reveals that at PCRV, the P300 amplitude decreases in the anterior and central regions of the cortex, and the P300 latency increases in 37-44% of cases. These findings resonate with the results obtained in patients with cirrhosis of the liver. And in 40% of cases, P300 changes were detected in patients without clinical manifestations of PE and without cognitive impairment detected by psychometric tests [2]. It should be noted that functional neuroimaging, in particular, positron emission tomography (PET), can provide a significant help in the diagnosis of encephalopathies developing against somatic diseases. For example, in patients with PE, PET shows an increase in glucose utilization in basal ganglia, the hippocampus and the cerebellum, which is consistent with such clinical manifestations of PE in the early stages, such as attention deficit, visual-spatial orientation, constructive praxis, coordination and rate of movement [15].
Conclusion
PCRE is a formidable complication of AP, significantly weighting the course and increasing lethality in AP. Therefore, the development of the diagnostic algorithm of the PCE is extremely urgent, allowing the detection of this complication of AP at the earliest possible stages, and possibly the predictors of the development of the PCE, as early as possible, possibly at a preclinical stage, which, of course, will make it possible to prescribe pathogenetic therapy as early as possible. Probably, this diagnostic algorithm should include not only well-known clinical and laboratory tests, but also a number of paraclinical and neuroimaging methods, including methods of functional neuroimaging.
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Pancreatic encephalopathy occurs in 9–35% of patients with pancreatic diseases and is characterized by a variety of focal neurological symptoms. Neuropsychiatric disorders are observed both during the acute and latent period of the pancreatic diseases. The presence of pancreatic encephalopathy should be suspected if patients with symptoms of acute pancreatitis have neurological symptoms. The course of acute pancreatic encephalopathy is cyclical, fluctuating, being in direct proportion to the pancreatic process. Leading mechanism in the development of pancreatic encephalopathy is a combination of hyperenzymemia with insulin imbalance which leads to changes of water-electrolyte balance and carbohydrate metabolism. Infectious complications, that often accompany acute pancreatitis, lead to the increasing intoxication syndrome.
