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The notion that disturbances of the motility of the gallbladder (GB), cystic duct and sphincter of Oddi (SO) can cause pathological clinical syndromes, has more than a hundred-year history, but this problem remains relevant, and studies of the functional GB and SO disorders (FGSOD) are still in high demand. The problem of FGSOD is scientific, clinical, and social at the same time. It can be even named as “geopolitical” to some extent, because the research methods that were offered quite recently as a "gold standard" were not available to a large part of the world's population. The Roman consensus defines functional gastrointestinal disorders as a complex of symptoms that cannot be explained neither by specific clear mechanism nor by structural changes. The term FGSOD is applicable to patients with biliary pain and intact GB without stones or biliary sludge [1].
Diagnosis and management of patients with FGSOD is quite problematic due to the variability, fluctuating character of symptoms of the disease and low efficacy (comparable to the placebo effect) of invasive therapeutic interventions. The results of use of invasive ablation therapy methods (cholecystectomy, sphincterotomy) are not always positive. The diagnostic value of the most commonly used methods of investigation (dynamic gallbladder scintigraphy, sphincter manometry) is also controversial. One of the main reasons for the adoption of Rome criteria III was the general desire of specialists to avoid dangerous diagnostic and therapeutic interventions, primarily endoscopic retrograde cholecystopancreatography (ERCP), which in previous recommendations was considered as the "gold standard" for diagnosis of this pathology [2].
There is an urgent need for prospective studies of FGSOD in order to solve numerous opened questions about the tactics of diagnosis, choosing the right method of treatment, predicting the outcomes of invasive treatments, detailing the indications for their use, which will improve the effectiveness of patient care in real clinical practice. However, while the problem of FGSOD is a collection of riddles, delusions and disappointments, it is advisable for clinicians, dealing with these patients almost on daily basis, to get acquainted with all of details of this phenomenon.
FGSOD are associated with disorders of regular outflow of bile and pancreatic secretions. FGSOD were denoted by various terms: "biliary dyskinesia", "non calculous biliary pain", "GB motility disorders", "stenosis of SO or SO’s ampoule”. FGSOD are one of the most common types of pathology of internal organs in economically developed countries, they occur in 15-20% of the population, the frequency of this pathology increases along with the age of patients, and progresses to organic diseases [3].
Classification of the disease is always a quintessence of ideas about it at the current level of development of pathophysiology, methods of laboratory and instrumental diagnosis, pharmacology, and the corresponding clinical disciplines. Therefore, as a necessary object for analysis and comparison, we cite the FGSOD classification of years 2006 and 2016 [1,4].
Rome III Diagnostic Criteria (2006)
Functional Gallbladder and Sphincter of Oddi Disorders
Functional Gallbladder Disorder (FGBD), E1.
Functional Sphincter of Oddi Disorder (FSOD):
•	Functional Biliary Sphincter of Oddi Disorder (FBSOD), E2.
•	Functional Pancreatic Sphincter of Oddi Disorder (FPSOD), E3.

Rome IV Diagnostic Criteria (2016)
Е. Disorders of Gallbladder and Sphincter of Oddi (DGBSO):
Е1. Biliary pain
•	Е1а. Functional Biliary Bladder Disorder (FBBD).
•	Е1b. Functional Disorder of Biliary Sphincter of Oddi (FDBSO).
Е2. Functional Disorder of Pancreatic Sphincter of Oddi (FDPSO). 

Attention is drawn to the obvious correction of the term - the symbolic word "functional" was deleted from the usual term "functional disorder", while only the noun "disorder" has remained. This brought relief from the endless "mind games" in solving the eternal global problem: what is the percentage of the functional and organic in the given clinical problem, what is primary, and how to prove the presence of this unstable and non-structured disruption of function by usage of available methods of diagnosis. In the dry residue, only the statement of the defect (disorder) and the indication of the anatomical substrate (GB and SO) remain.
The global term of FGBSOD is rather a generalizing, conceptual term, but not a clinical one, because it splits into three specific variants: E1a, E1b, E2. With all of the practical convenience of the syndrome approach in medicine, the term E1 "biliary pain" can only be used as a preliminary diagnosis after the patient's first visit, because of the global question "who is to blame?" immediately splits the variant E1 into E1a (FBBD) or E1b (FDBSO). The meaning of the recommended additional tests is to clarify precisely the role of GB and SO in the formation of biliary pain syndrome.
Diagnosis of DGBSO is the diagnosis of elimination of GB organic diseases in the presence of typical and severe pain. In Roman criteria IV, the standard wording that there was "no evidence of an organic disease" was replaced by the phrase "after a relevant medical examination, the symptoms cannot be attributed to other medical indications." This change allows the physician to selectively or completely test the patient for various diseases in order to confirm a positive diagnosis of DGBSO. DGBSO might coexist with other diseases, which can lead to the appearance of gastrointestinal symptoms (for example, inflammatory bowel disease). 
In addition, the clinical manifestations of DGBSO are difficult to distinguish from other diseases of the gastrointestinal tract - gastroesophageal reflux disease, cholelithiasis, chronic pancreatitis, functional dyspepsia, irritable bowel syndrome, etc., so a thorough examination of the patient is necessary. A number of diagnostic tests may be necessary to exclude peptic ulcer disease, chronic pancreatitis, non-alcoholic fatty liver disease, or musculoskeletal injury. Esophageal manometry, tests to assess gastric emptying and intestinal transit may be required if there are symptoms of dysfunction of other digestive organs. The scope of the examination depends on patient's clinical data [5].
Ultrasound examination of the abdominal cavity is one of the most accessible methods of primary examination, it allows to measure the width of the choledochus (less than 6 mm in normal condition), to exclude the biliary sludge as well as the presence of concrements and certain signs of pancreatic injury.
Dynamic ultrasound of the pancreatobiliary system assumes, after taking basic measurements, the performance of dynamic tests with food stimuli (eggs or fats) or pharmacological stimulants and also allows assessing the contractility of the GB and the presence of signs of SO dysfunction. The diameter of the bile ducts and the volume of the GB are measured with an interval of 15 minutes during 1 hour. Expansion of the bile duct by 2 mm or more after eating fatty foods or introducing cholecystokinin (CCK) indicates the presence of disorder of bile evacuation. The transient expansion of the pancreatic duct after the administration of secretin is a sign of impairment of pancreatic juice outflow. Unfortunately, the sensitivity and specificity of this technique are not high enough, although accessibility, non-invasiveness, reproducibility of the method allow to recommend its widest application. 
Endoscopic ultrasound scanning (EUS) is a more sensitive method for detecting small stones and biliary sludge, and can also diagnose minor changes in the large duodenal papilla, small tumors of the SO zone, and signs of chronic pancreatitis. Complex use of ultrasound and EUS allows to exclude the presence of concrements in the hepatobiliary system with high reliability. EUS with secretin stimulation allows to reveal microliths and tumors in the sphincter zone. EUS is the best way to exclude a variety of pathology of the ducts and large duodenal papilla [6, 7].
Hepatobiliary scintigraphy (HBSG) with stimulation by CCK is an objective method for the study of GB and SO. The study includes intravenous administration of technetium 99m-labeled (Tc 99m) analogs of iminodiacetic acid, which is tropic to the hepatobiliary system. These compounds are easily excreted from the body into the biliary tract and get concentrated in the GB. As a result of a series of measurements, the activity-time curve is formed, characterizing the excretion of the radiopharmaceutical substance by the entire hepatobiliary system, which makes it possible to estimate the rate of excretion of bile into the duodenum. The method allows to evaluate the effectiveness of the GB contractions, and to reveal signs of bile ducts obstruction. The contractile activity of the GB is calculated as the percentage of change in the GB volume. Normally, volume of GB decreases by 40% or more after stimulation by CCK. However, when evaluating the result, it is necessary to take into account the influence of other factors, including the peculiarities of nutrition and the intake of drugs that affect the contractility of smooth muscle fibers. The method is rather promising than recommended for mandatory use. Various research protocols, various parameters are used: time of peak activity, slope of the time-activity curve, hepatic clearance at predetermined time intervals, time of expelling from the bile ducts, time of appearance in the duodenum, time of hepatic- papillary transit. 
Delayed emptying of GB is observed in many other cases, including healthy individuals and patients with other functional disorders of the gastrointestinal tract. The injection of CCK can cause biliary colic. This test can cause other undesirable effects, since CCK also activates intestinal motility, which can cause the appearance of the corresponding symptoms. In some countries, CCK preparations are not recommended for diagnostic purposes in humans. The predictive value of this test is questionable - most researchers believe that there is insufficient evidence to recommend its mandatory use [8].
The most modern method for investigating the patterns of GB emptying is to perform magnetic resonance cholangiopancreatography (MRCP), which can be also used along with secretin stimulation. Secretin enhances the secretion of pancreatic juice and the separation of bile, which ensures a good visualization of the ducts. This study is significantly safer than invasive methods, the results are close to the data of HBSG [9]. It is also possible to study the patterns of GB emptying during computed tomography (CT), its results also correlate with the ones of cholescintigraphy [10]. Attention is drawn to the tendency to use imaging techniques in a dynamic variant, i.e. after stimulation with fatty food or injections of CCK / secretin. In this case it is possible to assess the patency of the bile ducts and the effectiveness of motor acts of the organs of the hepatobiliary system. The diagnostic potential of studying the dynamics of significant parameters is particularly high when using methods that involve contrasting - MRCP and CT. 
Endoscopic retrograde cholangiopancreatography (ERCP) was previously used as a "gold standard" for diagnosis of the biliary tract diseases. It allows you to inspect papilla Vateri accurately and to contrast the ducts. ERCP should be used in patients with severe objective signs of biliary obstruction. However, this procedure is associated with a high risk of complications (acute pancreatitis develops with a frequency of up to 24%) and has a number of limitations. ERCP allows you to measure the pressure in the sphincters of pancreas, as well as in the biliary sphincters, but the method is imperfect. Pressure recording is possible at short intervals and under conditions of unimpeded movement of the endoscope. The effects of drugs commonly used for premedication and anesthesia have not been studied sufficiently. In addition, the reproducibility of the method is problematic [11].
Direct endoscopic sphincter manometry, in the past, has also been considered as the "gold standard" for diagnosing FDGBSO. During SO manometry the following indexes are recorded: the basal sphincter pressure, amplitude of phase waves of increase of intra-ampullary pressure, duration, frequency and nature of phase-wave propagation. Normally, the basal pressure in SO does not exceed 40 mm Hg. The pressure in the sphincter should not exceed 240 mm Hg during the periodical contractions of SO, and the frequency of contractions should not exceed 10 per minute. Manometry allows you to fix the paradoxical response of the sphincter to CCK. The procedure of endoscopic manometry is technically complex and possesses the risk of complications, therefore indications for its conduction should also be strictly justified. High basal pressure in the sphincter allows predicting the positive effect of endoscopic papillosphincterotomy (EPST).
Nevertheless, only the basal pressure indicator has a specific clinical interpretation at the moment [12]. The standard upper limit of the normal for basal biliary pressure of the sphincter is 35-40 mm Hg. Normal pressure indicators in the pancreatic segment should be similar to biliary parameters, although literary data on this issue are insufficient. The pressure indices in the bile ducts and ducts of the pancreas are similar in healthy volunteers, but various deviations of the indices are revealed in 50% of patients [13]. 
In patients who have indications for SO manometry (biliary pain, idiopathic pancreatitis), some authors recommend to avoid pancreatic segment catheterization, which reduces the frequency of pancreatitis. The feasibility of studying the pancreatic sphincter is questionable, taking into account the results of the study [14], in which the superiority of double sphincterotomy over isolated biliary sphincterotomy was not revealed in cases of suspected biliary sphincter dysfunction and idiopathic recurrent pancreatitis [15].
E1. Biliary pain
The notion that incorrect function of GB and SO can cause pain is based mainly upon clinical observations - many patients have biliary pains in the absence of signs of organic changes; in some of these patients, cure is achieved by removal of the GB or ablation of SO. Biliary pain is a common clinical problem: in the US, this disease composes 10-20% of all indications for cholecystectomy in adults and 10-50% of indications for cholecystectomy among children [16]. 
Roman criteria IV (2016) provide the renewal of a number of diagnostic settings [4].
E1. Diagnostic criteria for biliary pain
The pain is in the epigastrium and / or in the upper right quadrant and has all of the following symptoms:
1. Has a stable nature and duration of 30 minutes or longer;
2. Attacks of pain occur at different time intervals (not every day);
3. Serious enough to interrupt routine activities or seek emergency care;
4. Not significantly (<20%) associated with intestinal contractions;
5. Not significantly (<20%) decreases with a change of body position or suppression of acid secretion in the stomach.
Confirmative signs
Pain can be associated with:
1. Nausea and vomiting;
2. Might irradiate in the back and / or in the right subscapular region;
3. Might occur at waking up.
E1a. Diagnostic criteria for functional biliary cystic fibrosis (FBCF)
1. Biliary pain.
2. Absence of gallstones or other pathological structural changes.
Confirmative signs
1. Low ejection fraction of the gallbladder on scintigraphy.
2. Normal levels of liver enzymes, bilirubin, amylase and / lipase.
The difference with the Roman criteria III is that the normal levels of liver and pancreas enzymes have been transferred to the category of confirmatory criteria. This is due to the fact that there are other possible causes for increasing the level of liver enzymes (for example, non-alcoholic steatosis of the liver), which do not exclude the presence of FBCF.
The criterion of Roman criteria III has been retained, which says that pain should be "not daily," although it is not based on factual data and requires further research.
The position of the Roman criteria III concerning the determination of the severity of biliary pain is clarified: the qualitative estimate "not essential" is specified by the quantitative index <20%.
Also, low GB ejection fraction on scintigraphic examination was added as an additional criterion. The presence of this deviation is neither specific, nor mandatory for the diagnosis of FBBD [17]. FBBD is often diagnosed in the presence of a low GB ejection fraction on cholecystography with stimulation by CCK. Although the relationship between a decrease of GB ejection fraction and clinical manifestations remains unclear, the dysmotility of GB may play a role in the pathogenesis of symptoms, contributing to the inflammation of the GB, which is usually seen in these patients. 
Microlithiasis is associated with a delay in the evacuation of the GB contents according to the results of scintigraphy. Studies have revealed multiple disorders of GB contractility, including changes of the GB spontaneous activity and abnormal reactions of GB in response to stimulation by CCK or stimulation of nerve structures. A vicious circle of "cholestasis - inflammation" is formed in the GB. Some patients may have their own defects of the GB contractile function and certain disorders of the composition of bile. Studies have revealed an increase of SO pressure in patients with GB dyskinesia, but no correlation was found between FBBD and SO pressure [17].
The functioning of GB and SO is a complex process based on the interaction of almost all organs of the gastrointestinal tract using various methods of information transfer - nervous, endocrine, cytokine, etc. The biliary tract provides transportation, storage and regulation of the flow of hepatic bile. Bile moves from the intrahepatic and extrahepatic ducts to the direction of the duodenum, where it provides digestion and absorption of fats. Bile continuously circulates during digestive and inter-digestive phases through propulsive and non-pulsative contractions of the GB and the cystic duct [18].
The most important role in regulation the flow of bile and pancreatic juice is played by SO - a circular muscle in the distal part of the biliary tract that surrounds the fusion of 2 channels: the common bile duct and the pancreatic duct. SO is a muscle valve; disorders of its functioning create mechanical obstacles to the outflow of bile and pancreatic juice into the duodenum [19].
The biliary tract functions in close cooperation with other digestive organs, the secretion of bile is a multi-stage process that has a multilevel regulation. The digestive phase of bile secretion is the ejection of bile from the GB into the duodenum due to synchronous contraction of the GB and relaxation of SO. Relaxation of SO occurs with the help of a neurohormonal mechanism. At the same time, SO provides the flow of the pancreatic juice into the duodenum. The inter-digestive phase provides the accumulation and concentration of bile in the liver. The motility of SO in the inter-digestive phase is controlled by a migrating motor complex (MMC), which is formed in the upper parts of the gastrointestinal tract during fasting or the inter-digestive phase. MMC consists of 4 cyclically repeating phases. Phase I is a rest period, phase II contains intermittent contractions, phase III contains brief high-amplitude contractions, and phase IV is responsible for transition to the next phase I. The phases of MMC coordinate the release of bile into the duodenum. Motor activity in the post-food period depends on the type and amount of food, and is influenced by CCK. Propulsive contractions of the GB and the propulsive phase III of the MMC cause partial emptying of the GB. Resistance of SO increases during the inter-digestive phase, and SO performs a blocking function during this period. The phase contractions of SO lead to an increase of the intraductal pressure, a choledoch-cystic reflex is triggered, followed by relaxation of the GB. A pressure gradient between the common bile duct and the GB is created, and the bile flow goes in the "reverse" mode from the cystic duct to the GB. Any disorder of this process can lead to intermittent abdominal pain, a transient increase of liver enzymes, a transient increase of pancreatic enzymes or development of pancreatitis [20]. 
Mechanical or functional obstruction of SO leads to the formation of a variety of clinical manifestations: abdominal pain, increase of pancreatic or hepatic enzymes, dilatation of the common bile duct, episodes of recurrent pancreatitis caused by mechanical or functional disorders of the biliary sphincter, pancreatic sphincter, or by two of these sphincters. Laboratory abnormalities can return to normal rates between attacks. The common bile duct can be enlarged on ultrasound. Dyskinesia of SO (DSO) is a functional disorder, leading to periodic obstruction, alternation of episodes of spasms and relaxation [21].
Functional DSO is a disorder of SO motility in the biliary or pancreatic part of the SO. The pancreatic variant of DSO is represented by recurrent pancreatitis. Such patients have an increase of amylase, ALT and AST, as well as the possible dilatation of the pancreatic duct. The biliary variant of DSO is usually a transient obstruction of the biliary tract, while the pancreatic variant of DSO appears as a recurrent pancreatitis with an increase in the level of pancreatic enzymes [19]. Dysfunction of the sphincter of Oddi (DSO) is considered as an anomaly of the biliary and / or pancreatic sphincter causing a transient or persistent obstruction of the flow of bile or pancreatic juice, and results in episodes of biliary pain, recurrent pancreatitis, biochemical liver tests, or dilatation of ducts. An increase of pressure in the biliary or pancreatic segment of the sphincter more than 40 mm Hg is considered to be a manometric criterion of DSO, diagnostically significant degree of excess - more than 3 standard deviations above the normal [22].
The transition to the new DSO classification does not mean that the scientific and clinical information accumulated over the previous 10-year period has been nullified, therefore we think it is appropriate to designate the initial ideas. In 1987, the Milwaukee classification was proposed, which included three types of DSO - three clinical syndromes, each with typical pain of the biliary type. This classification scheme took into account the availability of objective data (deviations of indexes of liver function test, dilatation of ducts) and the results of subsequent additional studies and thus helped to determine the feasibility of manometric study, which in turn was used to select the optimal therapy option [23].DSO has become a common diagnosis for referring patients with biliary pain or idiopathic pancreatitis to specialized centers for sphincter manometry in order to clarify the diagnosis and provide effective treatment. A positive results of endoscopic therapy (sphincterotomy) were observed while treating biliary pain or idiopathic pancreatitis in patients with DSO [24].
Biliary DSO type I is characterized by dilation of bile ducts and abnormalities of liver tests. Presumably, these patients either have small stones, sludge, or a true stenosis of the bile duct or sphincter, leading to obstruction. Nevertheless, even in the presence of such objective data, biliary manometry can be normal in 35% of patients with type I DSO. Patients with type II DSO have either abnormal liver tests, or biliary dilation, but not both. In these patients, the manometric signs of sphincter hypertension are revealed in 55-65% of cases. Hybrid classification of DSO type II suggested the presence of a typical pain syndrome and a 1.5-fold increase of liver enzymes while having a normal duct diameter. The prevalence of sphincter hypertension was identical in patients with DSO type II. Patients with type III DSO do not have any objective signs of biliary obstruction and the manometric signs of sphincter hypertension are rarely observed [25].
The relationships between the DSO variants and the clinical consequences of biliary sphincterotomy were studied for a long time. In patients with type II and type III DSO, there was a variable correlation between the results of manometry and the clinical consequences of sphincterotomy. 60-54% of patients with type II DSO, demonstrated improvement after biliary sphincterotomy. In contrast, patients with DSO III type demonstrated positive clinical response less than in 8% of cases [25, 26].
Many studies from different countries have reported the use of both biliary and pancreatic manometry in patients with biliary pain. Despite the fact that manometry has long been regarded as the "gold standard" among diagnostic tests in patients with biliary diseases, the study has inaccurate technique, moreover, the number of healthy people examined in this way is clearly not enough. The results of manometry depend on many technical factors: the indications may be overestimated if the catheter is pressed against the wall of the bile duct; obtained data depend on the drugs taken for the purpose of premedication. Using a catheter conductor can change the pressure reading. Similarly, if the catheter was pressed against the wall of the bile duct, the indications may be artificially inflated [27]. Finally, the reproducibility of sphincter manometry raises doubts. The results of one clinical trial, in which more than 5000 patients participated, are indicative. A small group of people (30) with normal manometry results had their second study conducted. The result was striking: pathological changes of manometry results were revealed in 60% (!) of people [28].
Non-compliance with the principles of evidence-based medicine is a problem of many studies that were neither multi-centered, nor blind and sometimes even retrospective. The situation gets even more complicated because of the fact that the main clinical criterion is such a subjective factor as pain [29]. Objective assessment of subjective feeling of pain is a general clinical problem. The results of interventional studies and randomized blind studies do not coincide as a rule [30]. The placebo effect is marked in patients with pain episodes and can persist after invasive interventions, including endoscopic treatments [31]. 
The largest number of prospective randomized trials in which the role of biliary manometry and outcomes of sphincterotomy was assessed was perfomed for the patients with DSO type II. All patients underwent biliary manometry before the sphincterotomy, although the results of manometry were not always used to choose the option of therapy. Sphincterotomy led to the improvement of pain syndrome severity during 1 year of observation in 10 of 11 patients who had signs of biliary hypertension on sphincter manometry. Conversely, only 3 of 12 patients with elevated basal pressure on sphincter manometry demonstrated an improvement after fictitious therapy. In patients with normal sphincter pressure, there was no difference between the results when performing sphincterotomy or false therapy. Thus, clinical improvement after biliary sphincterotomy was observed in 17 of 18 patients with documented manometric DSO [32].
In another study, biliary manometry was performed in 81 patients with type II DSO. The manometric results were various: stenosis of the sphincter of Oddi (increased basal sphincter pressure> 40 mmHg), dyskinesia or normal indices. According to the results of manometry, patients were randomized to groups with sphincterotomy of the biliary tract or groups with false therapy. Patients were observed for 24 months by an independent observer and underwent repeated manometry to assess the effect of sphincterotomy. 32% of those patients had signs of biliary hypertension. Of these, 85% had an improvement after sphincterotomy. 38% of patients had positive results in the group of false therapy. In contrast, patients with dyskinesia demonstrated symptomatic improvement in 36% of cases after sphincterotomy and in 50% of cases after false therapy. Patients with normal manometry results showed clinical improvement in 61% of cases after sphincterotomy and 42% of cases after false therapy [24].
From these studies follows the presumption that manometry is not a necessary study, since the percentage of positive sphincterotomy results in groups with different manometric results is high, and in fact there is no correlation between the manometric data and the results of endoscopic therapy. It is suggested to perform a sphincterotomy as the empirical therapy without preliminary manometry [33].
The EPISOD study (Evaluating Predictors and ISphincter "disorders", sphincter of Oddi dysfunction and interventions in Sphincter of Oddi Dysfunction). The period from the initial planning to the completion of the EPISOD study took about ten years [34]. The results of the EPISOD study [35] doubted the validity of the DSO III type diagnosis - the most complex one among "sphincter disorders".
During the study, 214 patients underwent ERCP with manometry in both bile ducts and pancreatic segment of SO. Patients were randomized regardless of the results of manometry into the group with sphincterotomy and the group with false therapy. All patients received temporary pancreatic stents. The primary efficacy criterion was the reduction of the pain score after 9 and 12 months using the RAPID (recurrent abdominal pain intensity and disability) assessment scale without repeated intervention on the sphincter and without additional drug use. The RAPID score measures the intensity of recurrent abdominal pain and its effect on disability. This is a 90-day summary of the number of days when different daily activities were shortened due to episodes of abdominal pain (a similar approach was used to assess the intensity of the headache in patients with migraine) [35].
The EPISOD results were striking. The success of therapy in patients with imitation of treatment was higher (37%) than in those who received endoscopic therapy (23%). Positive clinical result was observed in 30% of patients who underwent double sphincterotomy. Patients with isolated biliary sphincterotomy had a positive results of therapy in 19% of cases, but the difference was statistically insignificant. Repeated interventions were necessary in 26% of patients who underwent sphincterotomy. As in many other studies, no correlation was found between the results of sphincter manometry and the outcomes of therapy. Clinical improvement was observed in 31% of patients receiving a double sphincterotomy, in 27% of patients with biliary sphincterotomy and in 83% (!) of patients with fictitious "false" therapy. Attention is drawn to the high risk of developing pancreatitis after ERCP and manometry [36]. Even when performing the investigation by specialists with vast experience and the highest qualifications, the incidence of pancreatitis in the EPISOD study was 12% (despite the use of pancreatic stents), and 2 patients suffered a perforation (albeit without fatalities). ERCP should be used in a limited way, because of the low effectiveness [37] and the high percentage of pancreatitis [38]. It also has a relatively low efficacy in patients with DSO type III [39].
The simple concept that FDBSO leads to the obstruction of bile duct and thus causes biliary pain is currently being challenged, according to the results of the EPISOD study [35]. One of the explanations for this syndrome is derived from the concept of nociceptive sensitization [41]. Expressed inflammation of tissues, for example, cholecystitis, acutely activates nociceptive neurons, and with prolonged inflammation leads to "sensitization" - an increase of the severity of pain that occurs in sensitive conductive pathways. 
Cholecystectomy removes the constant stimulus of pain in the majority of patients with diseases of GB and the system returns to its normal state. However, there is a subgroup of patients in whom the increase of pain sensitivity remains at a high level. In such patients, even a slight increase of pressure in the bile ducts (within the physiological range) can cause nociceptive pain activation and a feeling of pain (allodynia). This phenomenon is named cross-sensitization. Many internal organs have a common sensory innervation. For example, almost half of sensory neurons in the pancreas also innervate the duodenum [42].
Possible mechanisms of biliary pain (pain syndrome in the right upper quadrant), characteristic for the DSO type III, were studied in physiological research. 11 patients with biliary pain and 10 healthy volunteers were included into the study. An increased pressure was created in the duodenal or rectal segment of the intestine with the help of inflated cylinders and the effect of local intraluminal hypertension on visceral pain sensations was studied. Also a psychological testing was conducted. Patients with a diagnosis of DSO III type had a duodenal (but not rectal) hyperalgesia in comparison with the control group. In addition, the experimental increase of intraduodenal pressure reproduces all typical pain manifestations in these patients. Psychological testing showed a high level of somatization, depression, anxiety and obsessive-compulsive behavior. Patients with type III DSO have a functional abdominal pain syndrome associated with visceral hypersensitivity. The results of EPISOD study allow us to make a conclusion: type III DSO probably does not exist as an independent pancreatobiliary disease, these patients should be classified as the ones having functional abdominal pain [43].
Thus, Roman criteria III are now obsolete and should not be used in clinical practice. It is necessary to introduce the Roman criteria IV into the clinical practice [4].
E1b. Diagnostic criteria for the functional disorder of the biliary sphincter Oddi (FDBSO)). 
1. Criterion for biliary pain.
2. Increase of liver enzymes or dilatation of the bile duct, but not both.
3. Absence of bile duct stones or other structural abnormalities.
Confirming criteria
1. Normal levels of amylase / lipase.
2. Anomalous data of manometry of the sphincter of Oddi.
3. Deviations in hepatobiliary scintigraphy.
Changes regarding Rome III criteria.
Elevated liver enzymes or dilatation of the bile duct (but not both) are now mandatory, rather than confirmatory criteria.
Normal values of amylase and / or lipase have been moved to confirmatory criteria, because they may occur during episodes of pain.
Deviations in the results of biliary manometry were added as supporting criteria, as randomized studies showed that biliary manometry allows to predict the response to biliary sphincterotomy [31, 32].
Deviations of the hepatobiliary scintigraphy results are also included in the list of confirmatory criteria, although the significance of this study is controversial.
E2. Diagnostic criteria for the functional disorder of the pancreatic sphincter of Oddi (FDPSO)
1. Documented repeated episodes of pancreatitis (typical pain and increased levels of amylase or lipase > 3 times normal and / or visual evidence of acute pancreatitis).
2. Other etiological factors of pancreatitis are excluded.
3. Negative results of endoscopic ultrasound.
4. Abnormal data of sphincter manometry.
There is an evidence that dynamics of SO undergoes significant changes after cholecystectomy [2]. Animal studies have shown that the reflex of GB and SO with dilating and increasing of intrabladder pressure leads to SO relaxation [3]. The destruction of the reflex chain of the bladder reflex (elimination of GB) can affect the perversion of the SO response to cholecystokinin, or it might distort the direct muscle response to cholecystokinin by the biliary structures due to damage of innervation. Pathological changes in both basal biliary pressure and response to CCK are also documented in people after cholecystectomy [14].
The primary task in patients with pain after cholecystectomy is the exclusion of organic diseases. Possible causes of pain syndrome are the following: persistence of concrements with partial obturation of GB; postoperative complications (uncontrolled flow of bile or stricture of the bile ducts); other intra-abdominal diseases such as pancreatitis, fatty liver disease, peptic ulcer, functional dyspepsia and irritable bowel syndrome; musculoskeletal disorders and other rare causes. Non-biliary causes are more probable when the symptoms are atypical and prolonged, completely analogous to those seen in the preoperative period and without any period of relief after the operation, and also when GB did not contain stones previously. 
FDPSO and chronic pancreatitis
The increase of pressure in the pancreatic segment of SO was described in 50- 87% of patients with chronic pancreatitis of various etiologies [14, 15]. It is unknown whether this influences the pathogenesis or progression of chronic pancreatitis. Endoscopic pancreatic sphincterotomy improves pain indexes in short-term uncontrolled studies in 60-65% of patients with chronic pancreatitis and pancreatic DSO variant, but long-term results are not known. The role of endoscopic treatment (in the absence of stones or stricture) remains unclear.
The expediency of performing ERCP with manometry in patients with pancreatic pain without signs of pancreatitis has not been proven. Patients with a single episode of acute pancreatitis who do not have any compelling reasons should not expose themselves to the multiple risks of ERCP, because the second episode can never happen again, or it may not happen again in the near future.
Similarly, the feasibility of treating DSO in patients with chronic pancreatitis has not been clarified at present time. The optimal approach for patients with unexplained episodes of recurrent acute pancreatitis is to clarify the situation through studies that have clear indications and long follow-up period. At present, performance of ERCP with sphincterotomy is advisable only if there were deviations in manometry. Only biliary sphincterotomy alone is as effective as a double sphincterotomy and reduces both short-term and long-term risks.
Various medical methods of DSO treatment have been tested and some of them have shown effectiveness in uncontrolled studies. Smooth muscle relaxants, such as nitrates and nifedipine, are used with varying success. Antidepressants, such as amitriptyline, are used most often, the dose is selected by titration [46,47]. According to the results of EPISOD, drug therapy is justified. Spasmolytics (hyoscyamine) are effective in patients who suffer from spastic pain in the abdomen. Low doses of antidepressants, such as amitriptyline, are optimal for patients with almost constant pain. Psychological counseling is advisable, since psychiatric problems are typical for patients with functional abdominal pain.
In conclusion, the understanding of functional disorders of the gall bladder and sphincter of Oddi is far from complete at the present time, and the current treatment recommendations don’t have entirely flawless evidence base.
The problem of verification and treatment of this pathology remains to be relevant.
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The aim of the work is to study and describe modern ideas on the functional gallbladder and sphincter of Oddi disorders (FGSOD). The main methods of FGSOD diagnosis are described, their diagnostic capabilities and possible adverse consequences are indicated. The changes of indications for the use of invasive methods of FGSOD diagnosis and treatment are reflected through the historical context. A comparative analysis of FGSOD classifications in the Rome criteria for functional gastrointestinal disorders in 2006 and 2016 was conducted. The main results of the most significant studies, devoted to the different variants of FGSOD, carried out in various countries during the last decade, are given. The new pathogenetic concepts about the mechanism of biliary pain and the methods of treatment of FGSOD are described. The refined diagnostic criteria of FGSOD can be of significant interest to practicing gastroenterologists and therapists.




