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1. Topic 24. Practical lesson № 28: "Functional and organic diseases of the biliary system" - 2 h.

2. Background 

Actuality Diseases of the digestive system is the second in prevalence of diseases of childhood illnesses after bronholehenovoyi system. Over the last decade, the structure of gastrointestinal diseases omolodinnya certain diseases - gastroesophageal reflux disease, peptic ulcer disease, diseases of the biliary system and others. A significant part of the pathology of the digestive system in children began to occupy functional and organic diseases of the biliary system. Early diagnosis of this disease in childhood, appropriate treatment, clinical supervision, prevention with a focus on respect for the principles of a healthy lifestyle can prevent serious complications and diseases in adulthood. Therefore, knowledge of the principles and characteristics of early diagnosis, treatment and prevention of biliary tract pathology in children is very relevant both from the standpoint of medical and rehabilitation and socio-economic aspects of the problem
3. Training goals: 

3.1. Common goals:

- To introduce students to create understanding of the epidemiology, etiology, clinical presentation of functional and organic diseases of the biliary system

- The student must know to learn how to set right diagnosis

- Give students the opportunity to acquire the skills technique of objective research of patient

- Give students the ability to explore the theoretical, clinical, experimental patients to establish clinical diagnosis

3.2. Educational goals:

Demonstrate possession of the moral and deontological principles of a medical specialist and professional subordination principles in pediatrics.

4. Materials for the classroom self-preparation (interdisciplinary integration).

	Discipline
	Know
	Be able to

	1. Normal human anatomy


	Anatomichna structure biliary system in children.

The anatomical structure of the digestive system in children. 
	Determine the peculiarities of children.

	2. Normal Physiology 
	functional state of the digestive and biliary system in children. 
	Determine the peculiarities in children ..

	
	3. Pathological anatomy and physiology Morphological changes in exocrine glands in cystic fibrosis. Changes biliary and digestive system with functional diseases of the biliary system. Faithfully evaluate the nature of the process. 
	Use knowledge of morphology for diagnosis. Use knowledge of pathogenesis for appointment pathogenetic therapy. Use knowledge to explain the clinical disease.

	4. Biochemistry 
	liver function tests taking into account age features.
	Correctly estimate

	5. Propaedeutics childhood diseases 


	Anatomical and fiziolohichni features of the digestive system.

Semiotyka violations. Methodology of the survey. 


	Conduct a clinical examination of children with pathology of digestive and biliary system. Clinical examination of the digestive system. Assessment and miliary operation system.


5. Content of the topic 

Abstract

The term “dysfunction” defines the motor disorders of the gall bladder and the sphincter of Oddi (SO) without note of the potential etiologic factors for the difficulty to differentiate purely functional alterations from subtle structural changes. Dysfunction of the gall bladder and/or SO produces similar patterns of biliopancreatic pain and SO dysfunction may occur in the presence of the gall bladder. The symptom-based diagnostic criteria of gall bladder and SO dysfunction are episodes of severe steady pain located in the epigastrium and right upper abdominal quadrant which last at least 30 minutes. Gall bladder and SO dysfunctions can cause significant clinical symptoms but do not explain many instances of biliopancreatic type of pain. The syndrome of functional abdominal pain should be differentiated from gall bladder and SO dysfunction. In the diagnostic workup, invasive investigations should be performed only in the presence of compelling clinical evidence and after non-invasive testing has yielded negative findings. Gall bladder dysfunction is suspected when laboratory, ultrasonographic, and microscopic bile examination have excluded the presence of gallstones and other structural abnormalities. The finding of decreased gall bladder emptying at cholecystokinin-cholescintigraphy is the only objective characteristic of gall bladder dysfunction. Symptomatic manifestation of SO dysfunction may be accompanied by features of biliary obstruction (biliary-type SO dysfunction) or significant elevation of pancreatic enzymes and pancreatitis (pancreatic-type SO dysfunction). Biliary-type SO dysfunction occurs more frequently in postcholecystectomy patients who are categorized into three types. Types I and II, but not type III, have biochemical and cholangiographic features of biliary obstruction. Pancreatic-type SO dysfunction is less well classified into types. When non-invasive investigations and endoscopic retrograde cholangiopanreatography show no structural abnormality, manometry of both biliary and pancreatic sphincter may be considered.

Normal gall bladder and sphincter of Oddi function

The gall bladder and the sphincter of Oddi (SO) act as an integrated unit to regulate bile flow from the liver through the biliary tract into the duodenum.1 The SO similarly controls pancreatic exocrine output. During fasting, hepatic bile enters the gall bladder for storage. The gall bladder accommodates this increase in volume through receptive relaxation without any significant rise in pressure and by concentrating bile to keep its volume small. The gall bladder evacuates bile by smooth muscle contraction, coordinated with reduced tone in the SO. During fasting, about 25% of the emptying of gall bladder contents occurs periodically every 100–120 minutes, mediated by motilin, which acts via vagal cholinergic nerves and is synchronized with the migratory motor complex of the intestine. Eating initiates over 75% of gall bladder emptying through neural (cephalic and local gastroduodenal reflexes) and hormonal (predominantly cholecystokinin (CCK) acting via cholinergic nerves) influences. Non-adrenergic, non-cholinergic inhibitory nerves produce SO relaxation through the release of vasoactive intestinal peptide (VIP) and nitric oxide, acting as postganglionic neurotransmitters. The neural supply to the biliary tract includes vagal efferent nerves releasing acetylcholine, sympathetic fibers releasing norepinepherine, and sensory nerves containing substance P. Sensory fibers influence the neural response, acting via the vagus through central reflexes. Derangements of any of these components may lead to intermittent upper abdominal pain, transient elevations of liver or pancreatic enzymes, common bile duct dilatation, or episodes of pancreatitis.

Definition of gall bladder and sphincter of Oddi dysfunction

Motor dysfunction of the gall bladder and SO has long been suspected as a major feature of several clinical entities that manifest with a similar pattern of upper abdominal pain (table 1). Unlike other functional gastrointestinal disorders, however, abnormalities are beginning to be identified by new technologies, although in many instances a cause-and-effect relationship has not been substantiated. Clinical symptoms may not coincide temporally with the demonstrated abnormality. Further, impaired gall bladder emptying occurs in many patients with cholesterol gallstones, yet most (over 80%) never develop symptoms. Structural changes, particularly those indicative of chronic inflammation, may not necessarily correlate with impaired emptying in patients with biliary dyskinesia. The presumed mechanism for biliary pain is obstruction leading to distension and inflammation. This might result from incoordination between the gall bladder and either the cystic duct or the SO due to increased resistance or tone. Fibrosis and inflammation also can affect the SO, but any clinical relevance is unclear. Rather, for both the gall bladder and SO, motor contraction, sensory afferents, and obstruction/inflammation all likely play a role in biliary-type pain. Central projections from visceral nociceptors to the thalamus and cortex might lead to a more excitable state with hyperalgesia (severe pain evoked by mildly painful stimuli). Persistent central excitability might then result in allodynia where innocuous stimuli produce pain. The “hypersensitive biliary tract” may exist, but the anatomy of the biliary tract precludes ready access to assess this hypothesis scientifically.

View this table:

 

· In this window
 

· In a new window
Table 1
Functional gastrointestinal disorders

Motor dysfunction currently is the most effectively studied of the sources of disorders; it is the only available measure of gall bladder and SO dysfunction. We therefore have adopted the term “dysfunctional disorders of the gall bladder and SO” without attempting to attribute its cause(s) or to identify often subtle morphological changes. This classification consists of:

(1)

gall bladder dysfunction, and

(2)

SO dysfunction, which may be subdivided into: (a) biliary-type and (b) pancreatic-type.

The following clinical observations should be considered with regard to gall bladder and SO dysfunction:

· gall bladder and SO dysfunction manifest symptomatically with the same type of pain;

· although the diagnosis of SO dysfunction is usually made following cholecystectomy, SO dysfunction can manifest clinically in patients with an intact biliary tract;

· psychosocial aspects appear to be variably interrelated with gall bladder and SO dysfunction;

· the syndrome of chronic functional abdominal pain may manifest with clinical characteristics similar to biliopancreatic type of pain.

E1. Gall bladder dysfunction

The central symptom of gall bladder dysfunction is biliary-type pain. Currently, the only objective characteristic is decreased gall bladder emptying. Available techniques have not clarified its basis (perhaps there is more than one cause) and cannot exclude other entities such as impaired filling or an overly sensitive gall bladder.

EPIDEMIOLOGY

Gallstones are the most common affliction of the gall bladder, but only 10–20% of patients ever develop symptoms. Further, there is no association with dyspepsia. The frequency of biliary pain in those without gallstones may be as high as 7.6% of men and 20.7% of women, or as low as 2.4% overall, as reported in an ultrasonographic survey.

DIAGNOSTIC CRITERIA

Episodes of severe steady pain located in the epigastrium and right upper quadrant, and all of the following:

(1)

Episodes last 30 minutes or more;

(2)

Symptoms have occurred on one or more occasions in the previous 12 months;

(3)

The pain is steady and interrupts daily activities or requires consultation with a physician;

(4)

There is no evidence of structural abnormalities to explain the symptoms; and

(5)

There is abnormal gall bladder functioning with regard to emptying.

 The presence of biliary sludge implies gall bladder dysfunction in the form of stasis from impaired emptying but may not necessarily explain the pain. In addition the pain may be associated with one or more of the following: nausea and vomiting; pain radiating to the back and/or right interscapular region; onset after meals; and/or awakens the patient at night. In some, these symptoms may be superimposed on a background of low grade chronic abdominal pain of unknown etiology.

RATIONALE FOR CHANGES IN DIAGNOSTIC CRITERIA

There are two major changes compared with the Rome I diagnostic criteria. The first refers to the specification of the duration, number of episodes of pain, and the time within which they occur:

(1)

30 minutes has been more firmly established in the literature as the minimum duration of a biliary “colic”;

(2)

even a single pain episode may be so severe as to justify diagnostic investigation irrespective of the number of episodes, and

(3)

the frequency of biliary pain may be so irregular that a time window of only three months has been considered too restrictive.

The second change is point 5, the specification of the only established functional abnormality.

CLINICAL EVALUATION

Screening tests

Laboratory

Tests of liver biochemistries and pancreatic enzymes must be normal.

The following tests are necessary to eliminate calculous biliary disease, which can produce similar symptoms.

Ultrasonography

Transabdominal ultrasonography of the upper abdomen is mandatory. The biliary tract and pancreas should be normal and gallstones or sludge absent. Ultrasonography readily detects stones equal to or greater than 3–5 mm in diameter or biliary sludge within the gall bladder, but it has a low sensitivity for smaller stones or biliary microcrystals. It also has a low yield for stones within the common bile duct. Endoscopic ultrasonography seems to be more sensitive than traditional transabdominal ultrasonography in detecting microlithiasis (tiny stones <3 mm) and sludge within the biliary tract, but the recommendation for its inclusion in standard workups requires further evaluation.

Microscopic bile examination

This procedure is necessary to exclude microlithiasis as a cause. Gall bladder bile can be obtained directly at the time of endoscopic retrograde cholangiopancreatography (ERCP) or by aspiration from the duodenum following stimulation (e.g., CCK-8 5 ng/kg i.v. over 10 minutes, or 50 ml MgSO4instilled into the duodenum). Two types of deposits may be evident: (1) cholesterol microcrystals, which are birefringent and rhomboid shaped, best visualized by polarizing microscopy. Their presence provides a high diagnostic accuracy for microlithiasis; and (2) bilirubinate granules, which appear as red-brown deposits under conventional light microscopy.

Endoscopy

In the presence of normal laboratory and ultrasonographic findings, endoscopy is usually indicated to exclude upper gastrointestinal diseases.

Tests for gall bladder dysfunction

CCK–cholescintigraphy assessment of gall bladder emptying

This study continuously monitors the hepatic excretion of a radiopharmaceutical into the gall bladder and duodenum, using computer assistance to quantitate changes in radioactivity over the gall bladder. Filling of the gall bladder with radionuclide indicates patency of the cystic duct. Gall bladder emptying is expressed as the gall bladder ejection fraction, the percentage decrease in net gall bladder counts following CCK infusion (CCK-8 slowly infused at 20 ng/kg over 30 minutes). Reduced emptying, which defines gall bladder dysfunction, can arise from either depressed gall bladder contraction or increased resistance such as elevated tone in the SO. Furthermore, several other conditions that do not necessarily present with biliary colic can be associated with reduced gall bladder emptying. These range from intrinsic gall bladder disease (stones, cholecystitis) to neural and metabolic disorders, drugs, and even the irritable bowel syndrome. Although biliary-type pain is rarely elicited, the test appears to be a marker of this biliary disorder, based on evidence of the beneficial effect of cholecystectomy.

Transabdominal ultrasonography

This test measures gall bladder volume, which if followed serially after a stimulus (meal or CCK), reflects emptying. The technique is operator dependent and the results may not be reproducible in different centers. Ultrasonographic assessment of gall bladder emptying is currently not the standard for gall bladder dysfunction.

Pain provocation test

Stimulation tests with CCK to duplicate biliary pain have been used historically as a diagnostic investigation. Such tests have low sensitivity and specificity in selecting patients with gall bladder dysfunction who respond to therapy. This may relate to problems in the subjective assessment of pain and the use of bolus injections of CCK, which can induce intestinal contractions.

Diagnostic workup

Biliary tract symptoms should be evaluated by liver biochemistry, pancreatic enzymes, and ultrasound examination of the abdomen. As a general recommendation we suggest that invasive investigations should be withheld in those patients in whom episodes are infrequent and not accompanied by increased liver function tests.

· If no abnormal findings are detected, CCK–cholescintigraphy should be used to assess gall bladder emptying. Abnormal gall bladder emptying (<40% ejection) indicates gall bladder dysfunction.

· If there is no obvious cause for impaired emptying, cholecystectomy is appropriate treatment.

· If gall bladder emptying is normal, bile for microscopic examination to detect cholesterol microcrystals and bilirubinate can be obtained by duodenal drainage, at the time of gastrointestinal endoscopy or during ERCP. Magnetic resonance cholangiography or endoscopic ultrasound, where available, can be performed to detect lithiasis.

· If gall bladder emptying is normal, ERCP should be considered. In the absence of common bile duct stones or other abnormalities, SO manometry should be considered if clinically indicated. Evidence of SO dysfunction is an indication for treatment, which may include sphincterotomy.

APPROACH TO TREATMENT

Medical therapy remains theoretical. It might take the form of: (1) altering gall bladder motor function (e.g., use of motility agents which enhance gall bladder contractility or ursodeoxycholic acid which worsens motility yet lessens the likelihood of biliary pain); (2) reducing visceral hyperalgesia or inflammation (e.g., with non-steroidal anti-inflammatory drugs); or (3) as a last resort, cholecystectomy. CCK– cholescintigraphy will identify those patients with impaired emptying. The challenge is to interpret the subgroup that will benefit from treatment. Laparascopic cholecystectomy retains a role in the treatment of gall bladder dysfunction, although favorable outcomes may deteriorate with time, a potential placebo effect of surgery.

E2. Sphincter of Oddi dysfunction

Sphincter of Oddi dysfunction is the term used to define motility abnormalities of the SO. Because of its strategic position at the duodenal junction of the biliary duct and pancreatic duct, SO dysfunction may result in either biliary or pancreatic disorders. SO dysfunction may be present in patients with an intact biliary tract, but it has been more frequently reported following cholecystectomy.

E2a. Biliary-type SO dysfunction

Patients present with intermittent episodes of biliary-type pain, sometimes accompanied by biochemical features of transient biliary tract obstruction: elevated serum aminotransferases, alkaline phosphatase, or conjugated bilirubin. These postcholecystectomy patients have been arbitrarily classified according to clinical presentation, laboratory results, and ERCP findings:

· Patients with biliary-type I SO dysfunction present with pain, elevated liver function tests documented on two or more occasions, delayed contrast drainage, and a dilated common bile duct with a corrected diameter equal to or greater than 12 mm at ERCP.

· Type II patients present with pain and only one or two of the previously mentioned criteria.

· Type III patients have only recurrent biliary-type pain and none of the above criteria.

 The predictability of SO dysfunction varies among these groups, being highest in types I (65–95%) and II (50–63%), but less so in type III (12–28%). Conversely, the probability that the syndrome of chronic functional abdominal pain (see chapters on Functional bowel disorders and Functional abdominal pain) manifests itself as biliary pain is higher in type III patients and less likely in type I.

E2b. Pancreatic-type SO dysfunction

Sphincter of Oddi dysfunction is less easily classified into types. In its more obvious form (like biliary-type I) pancreatic-type SO dysfunction may present with classic pancreatitis with epigastric pain, which often radiates to the back, and with evidence of elevated serum amylase or lipase. The absence of the traditional causes of pancreatitis (no stones or alcohol misuse) often yields the label of idiopathic recurrent pancreatitis. In a less obvious form (like biliary-type III SO dysfunction), the pain is similar but there is no increase in pancreatic enzymes; in many of these patients the symptomatology may be a manifestation of the syndrome of functional abdominal pain.

EPIDEMIOLOGY

The prevalence of symptoms suggesting SO dysfunction is about 1.5% of patients after cholecystectomy, being more frequent in women. From another perspective, SO dysfunction appears in less than 1% of patients after cholecystectomy and in 14% of a selected group of patients complaining of postcholecystectomy symptoms. In patients with idiopathic recurrent pancreatitis, manometric evidence of SO dysfunction was found to vary between 39 and 90%.  SO dysfunction can involve abnormalities in the biliary sphincter, pancreatic sphincter, or both. The true frequency thus depends on whether one or both sphincters are studied.

DIAGNOSTIC CRITERIA

Episodes of severe steady pain located in the epigastrium and right upper quadrant, and all of the following:

(1)

Episodes last 30 minutes or more;

(2)

Symptoms have occurred on one or more occasions in the previous 12 months;

(3)

The pain is steady and interrupts daily activities or requires consultation with a physician; and

(4)

There is no evidence of structural abnormalities to explain the symptoms.

In addition the pain may be associated with one or more of the following:

· The diagnosis is supported by elevated serum aminotransferases, alkaline phosphatase, or conjugated bilirubin, and/or pancreatic enzymes (amylase/lipase).

· Acute recurrent pancreatitis can indicate pancreatic SO dysfunction.

Other clinical features that may be associated with the pain episodes are: nausea and vomiting; pain radiating to the back and/or right interscapular regions (biliary) and/or pain partially alleviated by bending forward (pancreatic); onset after meals; awakens the patient at night.

Sphincter of Oddi dysfunction may exist in the presence of an intact biliary tract with the gall bladder intact. As the symptoms of SO or gall bladder dysfunction cannot be readily separated, the diagnosis of SO dysfunction is made commonly following cholecystectomy, or less frequently after proper investigations have excluded gall bladder abnormalities.

RATIONALE FOR CHANGES IN DIAGNOSTIC CRITERIA

There is one major change compared with the Rome I diagnostic criteria. This refers to the specification of the duration, number of episodes of pain, and the time within which they occur:

(1)

30 minutes has been more firmly established in the literature as the minimum duration of a biliary “colic”;

(2)

even a single pain episode may be so severe as to justify diagnostic investigation irrespective of the number of episodes, and

(3)

the frequency of biliary pain may be so irregular that a time window of only three months has been considered too restrictive.

CLINICAL EVALUATION

The only method that can directly assess the motor function of the SO is manometry. This technique is difficult to perform and interpret, is not widely available, and is invasive with potential complications. Because SO dysfunction is relatively uncommon, less invasive procedures should therefore be considered first.

Screening tests

Liver biochemistry

A transient but significant elevation of liver enzymes and/or bilirubin in close temporal relation to at least two episodes of biliary pain is suspect for SO dysfunction.

Pancreatic enzymes

A significant elevation of either amylase or lipase in close temporal relation to pancreatic pain is suggestive of pancreatitis due to SO dysfunction.

Pain provocative tests

Use of morphine (± prostigmine) historically to detect SO dysfunction was greatly limited by sensitivity and specificity.

Ultrasonographic assessment of duct diameter

The common bile duct is normally 6 mm or less. A dilated duct may indicate resistance to bile flow through the SO but is not diagnostic as this is evident in 34% of asymptomatic cholecystectomized subjects. The value of a fatty meal or CCK test to unmask a partially obstructed bile duct has not gained acceptance and neither has secretin stimulation for SO pancreatic dysfunction.

Choledochoscintigraphy

Following cholecystectomy, SO tone mainly regulates bile delivery into the duodenum. Dysfunction of the sphincter becomes manifest by a delay in the disappearance of radiopharmaceutical markers of bile from the biliary tract, or a prolonged transit of radiolabeled bile from the hepatic hilum to the duodenum. Choledochoscintigraphy is a useful screening method to select patients after cholecystectomy, in whom SO manometry might reveal abnormalities.

Invasive tests

Endoscopic retrograde cholangiopancreatography

Certain radiologic features at ERCP such as a common bile duct diameter exceeding 12 mm and delayed emptying of contrast media (>45 minutes) suggest SO dysfunction. Additional features are a dilated pancreatic duct (>5 mm) and delayed emptying of contrast media from the pancreatic duct (>10 minutes). However, variables such as premedication, lack of standardization, and the patient’s posture limit their value.

SO manometry

Perendoscopic manometry identifies the sphincter as the zone of elevated resting pressure between the duct (pancreatic or choledochal) and the duodenum. Phasic waves are superimposed (table 2). Manometric alterations of the SO include: increased basal pressure, increased amplitude of phasic waves, a paradoxical response to CCK, increased frequency of phasic waves, and an increased number of retrograde waves. Elevated basal SO pressure is diagnostic of either stenosis or spasm of the sphincter. With sphincteric spasm, SO pressure decreases after administering a smooth muscle relaxant.

View this table:
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Table 2
Pressure profile of the sphincter of Oddi measured at the common bile (CBD) and pancreatic (PD) ducts

Diagnostic workup

As a general recommendation we suggest that invasive investigations should be withheld in those patients in whom episodes are infrequent and not accompanied by increased liver function tests or pancreatic enzymes. Complications from invasive procedures such as ERCP and SO manometry are more frequent in patients with SO dysfunction and when performed by inexperienced endoscopists. The following recommendations apply only to skilled endoscopists, preferably in referral centers.

Biliary-type SO dysfunction—

· The evaluation of biliary pain in patients without gall bladders begins with laboratory analyses of liver function and pancreatic enzymes, plus elimination of potential structural causes by: transabdominal ultrasound, analysis of bile for microcrystals, magnetic resonance cholangiography, and endoscopic ultrasound (where available), and ERCP, depending upon the circumstances of the patient and the resources available.

· Choledochoscintigraphy is a useful screening test before SO manometry.

· Patients with type I SO dysfunction may undergo endoscopic sphincterotomy without SO manometry. SO manometry is recommended in type II and could be considered in type III dysfunction.

· If SO manometry is normal, look for causes other than SO dysfunction.

· SO stenosis should be treated by endoscopic sphincterotomy.

· In SO dyskinesia, a trial of drug therapy may be in order.

For patients with an intact gall bladder, the workup is part of the same diagnostic algorithm for gall bladder dysfunction.

Pancreatic-type SO dysfunction—

· When ERCP demonstrates no structural abnormality, manometry of both biliary and pancreatic sphincter is indicated.

· Finding biliary SO dysfunction leads to an endoscopic biliary sphincterotomy.

· For pancreatic SO dysfunction alone or with biliary SO dysfunction, standard therapy is operative sphincteroplasty and pancreatic septoplasty. Combined endoscopic biliary and pancreatic sphincterotomy is undergoing investigation.

TREATMENT

The therapeutic approach in patients with SO dysfunction aims to reduce the resistance to the flow of bile or pancreatic juice.

Pharmacotherapy

Some therapeutic agents have potential but there is limited evidence for their therapeutic usefulness.

· Hormones such as CCK and glucagon can transiently reduce SO tone.

· Calcium channel blockers such as nifedipine at 10–20 mg p.o. decreases the SO pressure and lessens phasic contractions in biliary dyskinesia, benefiting patients with type II SO dysfunction.

· Nitrates decrease sphincteric pressure and can alleviate the symptoms, at least in the short term.

· Botulinum toxin, a potent inhibitor of acetylcholine release, when injected into the sphincter reduces its pressure, improves bile flow, and provides some symptomatic relief.

Such medical therapies have several drawbacks. Calcium channel blockers and nitrates have significant side effects, whereas smooth muscle relaxants are unlikely to be of any benefit in patients with SO stenosis. Responses tend to be transient and long term reports are lacking.

Sphincterotomy

Endoscopic sphincterotomy is the most widely used therapeutic procedure for patients with biliary-type SO dysfunction, being less expensive and having lower morbidity than transduodenal surgery. Endoscopic sphincterotomy provides symptomatic relief in 55–95% of patients. The variable outcomes reflect the different criteria used, the methods of data collection (retrospectivev prospective), and the techniques used to determine benefit. Pancreatitis in 5–16% is the most common short term complication of endoscopic sphincterotomy, a rate higher than that for common duct stone extraction. The even higher complication rate with hydrostatic balloon dilatation and placement of biliary (or pancreatic) stents for temporary pain relief does not support their use.

For pancreatic-type SO dysfunction, severance of the pancreatic sphincter, not merely biliary sphincterotomy, may be necessary for a successful outcome. The surgical approach is via transduodenal sphincteroplasty and pancreatic duct septoplasty, yielding 70% improvement with a low risk of pancreatitis but a high morbidity of 30%. Endoscopic pancreatic sphincterotomy is another approach under investigation. All such approaches require further study.

Conclusion

Motility disorders of the gall bladder and SO can cause significant clinical symptoms but are not likely to explain many instances of biliary pain. Clearly, elucidation of the basis for such dysmotility and the detection of a putative hypersensitive biliary tract should sharpen our diagnostic tools, expand therapeutic options, and benefit those with this disabling problem.

Acknowledgments

We thank the following reviewers for their critique of the manuscripts and their suggestions: D A Drossman, D Festi, P Portincasa, A Slivka, J Svanvik.

Footnotes

· Abbreviations used in this paper:

SO

sphincter of Oddi

CCK

cholecystokinin

VIP

vasoactive intestinal peptide

ERCP

endoscopic retrograde cholangiopancreatography

*****************************************************************

B. Classification of functional disorders 

(Rome III consensus, 2006)

E. Functional disorder of the gallbladder and sphincter of Oddi

E1. Functional disorder of the gallbladder

E2. Functional disorder biliary sphincter of Oddi

E3. Functional pancreatic disorder of the sphincter of Oddi

Localization:

A dysfunction of the gallbladder.

B. Dysfunction of the sphincter of Oddi.

According to the etiology:

A. Primary.

B. Secondary.

9

For functional state:

A. Hypothyroidism or hyperthyroidism gallbladder.

B. spasm or failure of the sphincter of Oddi.

Clinical forms FRBT:

• hyperkinetic-hypertonic

• hypotonic-hyperkinetic

• hypotonic-hypokinetic

• hypokinetic-hypertonic

(MB variants combining with a normal tone of the sphincter or the kinetics of the gallbladder)

G. DIAGNOSTIC PROGRAM

G. 1 Diagnosis:

History - the duration of the disease for more than 3 months, a genetic predisposition, anomalies

development of gallbladder and biliary tract.

Complaints at hyperfunction: pain in the right upper quadrant, the navel paroxysmal through 20

30 minutes after ingestion, physical or emotional stress, decreased appetite,

fatigue, emotional lability.

Complaints at hypofunction: dull, aching pain in the right upper quadrant after a meal 60

- 90 minutes of physical activity;. nausea, vomiting, bitter taste in the mouth, fatigue, emotional

lability, dizziness and others.

Unbiased research: pain on palpation in the right upper quadrant, the navel, possible

positive bladder symptoms when hypokinetic type - enlarged liver

(Soft, mobile, painless, rapidly shrinking after applying holekinetiki)

possible - distal hyperhidrosis, abnormal dermographism, susceptibility to arterial

hypertension, functional systolic murmur.

Clinical syndromes: dyspeptic, pain, asthenia, vegetative, cholestatic.

Diagnosis: diagnosis FRBT (dyskinesia or dysfunction of the biliary tract) is determined by

aggregate complaints, clinical anamnesis, laboratory and instrumental methods

study.

Laboratory research:

1. Coprogram - an increase of neutral fat, a significant increase in the number of fatty

acids, intracellular starch, cellulose (failure zhovchoviddilennya).

2. Biochemical analysis of blood serum - increased cholesterol levels, alkaline

phosphatase, GGT, total bilirubin due to direct fraction (subject to change at

hypofunction gallbladder dysfunction SFD). Indicators of amylase / lipase in the normal range.

Instrumental research:

1. ultrasound studies.

To evaluate the motor function of the gallbladder and biliary tract sphincter tone

using dynamic ultrasound cholecystography using holekineticheskoe breakfast

(Egg yolks, sorbitol solution, 1-2 tablets. Holivera et al.). Measuring the amount of gall

bladder (JP) is carried out after fasting stimulation at 5, 15, 30, 40, 60 minutes. at UZ

holetsistografii recorded contraction phase of the gallbladder. The first phase lasts for 4-6 min.

due to the state of the SFO, the extension of this phase indicates a spasm of the SFO. The second phase lasts

about 15 min., due to the state of the SFO, the volume of the gallbladder is reduced by 29-31%. third phase

lasts up to 30 min., caused the state Lyutkensa sphincter, gall bladder volume decreases further

30-35%. The fourth phase - the further contraction of the gallbladder by 33% - 65% compared with

initial volume. At the hyperkinetic type of dysfunction of the gallbladder volume of gallbladder

It reduced by more than 65% for 60-90 minutes. after taking holekinetiki; at

hypokinetic type - less than 33% .

2. According to the testimony - duodenal intubation, followed by biochemical studies

(The concentration of total bile acids, cholesterol, phospholipids, bilirubin determination

lithogenicity indices) and bile microscopy (detection of cholesterol crystals, calcium bilirubinate) to assess lithogenicity bile .

3. According to the testimony - EGD - assessment of esophageal mucosa, gastric, 12-

ulcers; duodenal papilla.

G. 2 The diagnostic criteria of functional disorders of the gallbladder

Diagnostic criteria for functional disorders of the gallbladder: biliary pain together

with normal liver enzymes, conjugated bilirubin, amylase /

lipase (for hypokinetic type of dysfunction may Moderate Biochemistry

cholestasis syndrome - raising the level of serum cholesterol, alkaline phosphatase, GGT,

total bilirubin due to direct fraction) dysfunction of gallbladder

Ultrasound results.

G. 3 Diagnostic criteria for functional disorders of the biliary SFD

Biliary pain in combination with normal levels of amylase / lipase; maybe

increase in transaminases, alkaline phosphatase, direct bilirubin fraction, time

associated with bouts of pain; CBD expansion after stimulated fatty food test - a sign of the SFO dysfunction (hypertonicity

4 D. The diagnostic criteria of functional pancreatic disorders

Epigastric pain combined with increased amylase / lipase serum level

possible signs of biochemical spun cholestasis syndrome

Functional gallbladder disorder is defined as biliary pain resulting from a primary gallbladder motility disturbance in the absence of gallstones, sludge, microlithiasis, or microcrystal disease. The diagnosis is considered in patients with typical biliary-type pain who have had other causes for the pain excluded. The prevalence of functional gallbladder disorder among patients with biliary-type pain and a normal transabdominal gallbladder ultrasound is up to 8 percent in men and 21 percent in women.

In the past, functional gallbladder disorder has been referred to by various names, including gallbladder dyskinesia, gallbladder spasm, acalculous biliary disease, chronic acalculous cholecystitis, chronic acalculous gallbladder dysfunction, and cystic duct syndrome.

This topic will review the clinical manifestations, diagnosis, and treatment of patients with suspected functional gallbladder disorder. The approach to patients with other causes of biliary-type pain, including gallstones or suspected sphincter of Oddi dysfunction, is discussed separately. 

PATHOGENESIS — The etiology of functional gallbladder disorder is unclear, but it is generally regarded as a motility disorder of the gallbladder. It may result from an initial metabolic disorder (ie, bile supersaturated with cholesterol) or a primary motility disorder in the absence, at least initially, of any abnormalities of bile composition. It has been noted that patients with functional gallbladder disorder may have abnormal gastric emptying and colonic transit, suggesting a possible generalized gastrointestinal motility disorder. The hypothesis that functional gallbladder disorder is related to abnormal gallbladder motility is the basis for measuring the gallbladder ejection fraction as part of the evaluation.

CLINICAL MANIFESTATIONS — Patients with functional gallbladder disorder present with biliary-type pain, also known as biliary colic. Their liver and pancreas blood tests are normal, no gallstones or gallbladder sludge are seen on imaging, and upper endoscopic examinations are normal. 

Biliary-type pain — Biliary-type pain is typically caused by cholelithiasis, sludge, microlithiasis, or microcrystal disease, but it can also be a manifestation of functional gallbladder disorder, sphincter of Oddi dysfunction, or common bile duct stones. Despite the name, biliary colic is usually constant and not colicky. The classic description is of an intense discomfort located in the right upper quadrant or epigastrium that may radiate to the back (particularly the right shoulder blade). The pain is often associated with diaphoresis, nausea, and vomiting. The pain plateaus in less than an hour, ranging from moderate to excruciating in severity. Once it has plateaued, the pain typically lasts at least 30 minutes and then slowly subsides over several hours, with the entire attack usually lasting less than six hours. 
While biliary-type pain often develops one to two hours after ingestion of a fatty meal, an association with meals is not universal, and in a significant proportion of patients the pain is nocturnal, with a peak occurrence around midnight.

In most cases, the pain has a characteristic pattern and timing for an individual patient. While the pain is recurrent, it occurs at variable intervals (not daily). After an attack, the physical examination is usually normal, with the possible exception of residual upper abdominal tenderness. While nonspecific dyspeptic symptoms, such as indigestion, abdominal bloating, and belching, may coexist in patients with biliary colic, they are not usually relieved by cholecystectomy. As a result, these symptoms are thought to be due to causes other than a gallbladder disorder.

Laboratory, imaging, and endoscopic studies — Patients with functional gallbladder disorder have normal blood tests, including aminotransferases, bilirubin, alkaline phosphatase/gamma-glutamyl transpeptidase, amylase, and lipase. In addition, abdominal imaging is normal, with no evidence of gallstones, gallbladder sludge, or cholesterol polyps. Finally, patients have normal upper endoscopic examinations.

DIAGNOSIS — Functional gallbladder disorder is a diagnosis of exclusion in a patient with typical biliary-type pain. The first step in the evaluation of such patients is to exclude other causes for the patient's pain. If no other causes are identified, patients should undergo cholecystokinin (CCK)-stimulated cholescintigraphy to confirm the diagnosis. CCK-stimulated cholescintigraphy allows for calculation of the gallbladder ejection fraction (GBEF), which is low in patients with functional gallbladder disorder (<40 percent) and helps predict which patients are likely to respond to cholecystectomy. 

However, while the GBEF is a component of consensus guidelines for diagnosing functional gallbladder disorder, many of the studies supporting the use of the GBEF for diagnosis are of poor methodologic quality and are not conclusive. Therefore, it is imperative that patients have a careful history obtained and that functional gallbladder disorder only be considered if typical biliary-type pain is present. The presence of typical biliary-type pain is the best predictor of a response to cholecystectomy in patients with a low GBEF. In addition, some patients with normal gallbladder emptying and biliary-type pain also benefit from surgery. 
Clinical criteria — Consensus guidelines (the Rome IV criteria) have been developed to help diagnose functional gallbladder disorder. Patients who fulfill these criteria should undergo an evaluation for functional gallbladder disorder, whereas patients who do not fulfill all of the criteria should be evaluated for alternative causes of their abdominal pain. 
Rome IV criteria for functional gallbladder disorder require:

●Biliary pain

●Absence of gallstones or other structural pathology

In addition, the criteria that are supportive of functional gallbladder disorder, but are not required, include:  

●Low ejection fraction on scintigraphy

●Normal liver enzymes, conjugated bilirubin, and amylase/lipase

To fulfill the Rome IV criteria for biliary-type pain, patients need to have pain that:

●Is located in the epigastrium and/or right upper quadrant

●Occurs at variable intervals (not daily)

●Lasts at least 30 minutes

●Builds up to a steady level

●Is severe enough to interrupt daily activities or lead to an emergency department visit

●Is not significantly (<20 percent) relieved by bowel movements, postural changes, or acid suppression

Criteria that are supportive of biliary pain, but are not required, include: (a) pain that is associated with nausea and vomiting, (b) pain that radiates to the back and/or right subscapular region, and (c) pain that awakens the patient from sleep in the middle of the night.

The Rome IV criteria help clinicians identify patients with typical biliary-type pain. We strongly believe that taking a careful history with a detailed description of the painful attacks is essential to identify patients with typical biliary attacks and that patients only be considered for further testing with CCK-stimulated cholescintigraphy if they have typical biliary-type pain and other possible causes of the pain have been excluded.

Exclude other diagnoses — In patients with biliary-type pain, the evaluation begins with basic laboratory tests and a transabdominal ultrasound looking for gallstones or gallbladder sludge. If the transabdominal ultrasound is negative, it should be followed by EUS and bile microscopy to exclude small stones and microcrystal disease. If the evaluation for stones and microcrystal disease is negative, evaluation for other disorders in the differential diagnosis of biliary-type pain, including acid-peptic disease, ischemic heart disease, and functional gallbladder disorder should be pursued.

Laboratory tests — Blood tests should be obtained to look for evidence of liver disease, biliary obstruction, and pancreatitis. These tests include serum alanine aminotransferase, aspartate aminotransferase, bilirubin, alkaline phosphatase/gamma-glutamyl transpeptidase, amylase, and lipase. 

Exclude gallstones — Typically, a transabdominal ultrasound is the first imaging test obtained in patients with biliary-type pain. Transabdominal ultrasound is noninvasive and does not expose patients to ionizing radiation. Patients should fast for eight hours prior to the ultrasound to allow for distension of the gallbladder, which permits better visualization of gallstones and sludge.

Sludge is an ultrasound diagnosis of echogenic layering in the gallbladder that does not cast an acoustic shadow. Biliary sludge is composed of cholesterol microcrystals embedded in a mucous gel and pigment. Patients may also have a finding of "gravel" on ultrasound. Gravel is made up of small stones that may be beyond the resolution of ultrasound but that cast an acoustic shadow. The presence of sludge or gravel is as significant as the finding of stones in a patient with biliary type pain and is a clear indication for cholecystectomy in these patients. The same can be said about cholesterol polyps as these can detach and obstruct the cystic duct and the common bile duct, leading to biliary pain, cholecystitis, or pancreatitis. 
If the initial transabdominal ultrasound is negative in a patient with typical biliary-type pain, a repeat examination should be obtained, with special attention being paid to commonly overlooked areas (eg, Hartmann's pouch or Phrygian cap, if present). If the repeat transabdominal ultrasound is still negative, additional testing may include an endoscopic ultrasound (EUS) to detect small stones that are beyond the resolution of transabdominal ultrasound. If EUS is negative, bile microscopy is performed to look for microlithiasis or microcrystal disease. We consider microlithiasis to be a synonym for microcrystal disease that can be diagnosed only with bile microscopy, although some authors refer to microlithiasis as small stones less than 3 mm in diameter that can be diagnosed with endoscopic ultrasound.

A detailed approach to the diagnosis of gallstones is presented elsewhere
Exclude other disorders — Patients with a negative evaluation for gallstones or sludge should be evaluated for other disorders in the differential diagnosis of biliary-type pain. This typically includes an evaluation for acid-peptic disease, consideration of functional dyspepsia, and evaluating for ischemic heart disease when indicated.

Additional testing for disorders such as sphincter of Oddi dysfunction or chronic pancreatitis will depend upon the patient's history, symptoms, laboratory test findings, and imaging test results. Patients with sphincter of Oddi dysfunction often have elevated liver tests and a dilated bile duct. 

Ischemic heart disease — Coronary artery disease, particularly inferior wall ischemia, may present as upper abdominal discomfort. Typically, this type of discomfort differs from biliary-type pain in that it is effort induced, radiates to the chest or left shoulder, and has a sudden onset. Clinicians should have a low threshold for initiating a cardiac evaluation, particularly in patients with risk factors for coronary artery disease or with other symptoms suggestive of cardiac disease. 
Acid-peptic disease — Patients with acid-peptic disease (peptic ulcer disease, gastroesophageal reflux disease) or functional dyspepsia may resemble patients with biliary disease. Patients with acid-peptic disease or functional dyspepsia may report burning pain in the epigastric area (dyspeptic pain) that occurs when fasting, two to four hours after a meal, or at night on an empty stomach.

While dyspeptic pain may resemble biliary-type pain, dyspeptic pain is typically less severe and rarely results in a visit to the emergency room. In addition, dyspeptic pain is usually more prolonged and frequent than biliary-type pain, and often occurs on a daily basis. Unlike biliary-type pain, dyspeptic pain may be relieved by food or antacids. However, while a response to antacids is common in patients with peptic ulcer disease or acid reflux, the response is variable in patients with functional dyspepsia. 
The approach to patients with dyspeptic pain depends upon the patient's age and associated symptoms. A trial of empiric antacid therapy is reasonable for younger patients with typical dyspeptic symptoms since upper endoscopy is generally of low yield in such patients. However, endoscopy is recommended for patients older than 45 years of age, those with "alarm symptoms" such as weight loss or anemia, and those who fail 10 to 14 days of empiric therapy. An upper endoscopy can be done during the same endoscopic session as EUS. 

Functional dyspepsia — Like functional gallbladder disorder, functional dyspepsia is a diagnosis of exclusion, so prior to making either diagnosis, patients require a thorough evaluation. Once other disorders have been excluded, differentiating patients with functional gallbladder disorder from those with functional dyspepsia depends upon the character of the patient's symptoms. Unlike biliary pain, functional dyspepsia is usually described as a mild pain that is continuous or occurs daily and lasts for more than six hours. Functional dyspepsia is often associated with bloating and immediate worsening with meals. In patients with symptoms suggestive of functional dyspepsia, additional testing for functional gallbladder disorder is not indicated. 

If patients have typical biliary-type pain, the disorders are differentiated based upon the results of CCK-stimulated cholescintigraphy, with a low gallbladder ejection fraction (<40 percent) making a diagnosis of functional gallbladder disorder more likely. 
CCK-stimulated cholescintigraphy — CCK-stimulated cholescintigraphy is used to estimate the gallbladder ejection fraction (GBEF). Patients with a GBEF of less than 35 to 40 percent are considered to have abnormal gallbladder motility and are more likely to respond to cholecystectomy. CCK-stimulated cholescintigraphy should only be performed in patients with typical biliary symptoms. It should not be ordered for atypical symptoms such as bloating, fullness, or dyspeptic symptoms, as these patients are unlikely to respond to surgery even in the presence of a low GBEF. 

Following an overnight fast, 99mTc-diisopropyl-iminodiacetic acid (DISIDA) or 99mTc-hepatic iminodiacetic acid (HIDA) is given as an intravenous bolus. The radiolabeled tracer is excreted in the bile, and if the cystic duct is patent, it will flow into the gallbladder. After 45 to 90 minutes, baseline radioactivity from the region of the gallbladder is measured. When the radioactivity is maximal from the gallbladder and is minimal from the liver, an infusion of CCK is started to stimulate gallbladder contraction, which leads to expulsion of the radiolabeled tracer. CCK-stimulated cholescintigraphy should be performed with a slow infusion of CCK (sincalide 0.02 mcg/kg given over 30 to 60 minutes). Rapid administration of CCK (over two to three minutes) is associated with cramping, patient discomfort, and highly variable results. Slower infusion rates (over 30 to 60 minutes) lead to less inter- and intra-subject variability and an overall increase in mean gallbladder ejection fraction compared with rapid infusion. Variability in CCK administration techniques may account for some of the differences seen in studies examining the ability of the GBEF to predict a response to cholecystectomy. 
Following CCK infusion, the radioactivity in the region of the gallbladder is again measured and subtracted from the baseline activity.

The GBEF is then calculated using the formula:

GBEF = (baseline activity – activity after CCK infusion)/baseline activity

Multiple medications and medical conditions other than functional gallbladder disorder are associated with decreased gallbladder emptying and should be kept in mind when interpreting CCK-stimulated cholescintigraphy results. False-positive results can be seen with diabetes, celiac disease, obesity, cirrhosis, and several medications, including calcium channel blockers, oral contraceptives/progesterone, histamine-2 receptor antagonists, opiates, benzodiazepines, atropine, octreotide, and theophylline.

A systematic review attempted to evaluate the usefulness of GBEF for determining which patients with suspected functional gallbladder disorder are likely to respond to cholecystectomy (thus making a diagnosis of functional gallbladder disorder more likely). It included 23 studies with 1718 patients with suspected functional gallbladder disorder. Nineteen of the studies concluded that calculation of a GBEF was useful in predicting a response to cholecystectomy in patients with suspected functional gallbladder disorder. However, the authors noted that all of the studies were of poor methodologic quality, which precluded a meta-analysis. All but three of the studies were retrospective case series, only one was randomized, and no study was adequately blinded.

As an example, one study that suggested GBEF is useful for predicting a response to cholecystectomy retrospectively analyzed 345 patients with biliary-type pain; 195 patients had a low GBEF (<35 percent) and 150 had a normal GBEF (≥35 percent). Among those with a low GBEF, 110 of 113 patients (97 percent) treated with surgery had symptom improvement, compared with 13 of 82 (16 percent) who were managed medically for non-gallbladder disease. Conversely, patients with normal GBEFs did well with medical management for non-gallbladder disease, with 130 of 139 patients (94 percent) reporting improvement. Finally, patients with normal GBEFs who were referred for surgery also did well (10 of 11 had symptom improvement), though it is not clear from the study what lead to the patients being referred for surgery. Thus, this study suggests that surgical therapy is appropriate for patients with a low GBEF and that medical therapy is appropriate for those with a normal GBEF. However, the study is limited by the fact that it is retrospective, leading to potential biases regarding which patients were referred for surgery.

DIFFERENTIAL DIAGNOSIS — The primary considerations in the differential diagnosis of functional gallbladder disorder are gallstones and gallbladder sludge, which are more common causes of biliary-type pain. Gallstones and sludge are typically identified on transabdominal ultrasound, though in some cases endoscopic ultrasound or biliary microscopy may be required. Cholesterol polyps are another cause for biliary pain that can be diagnosed with ultrasound. 
Other considerations in the differential diagnosis include sphincter of Oddi dysfunction and non-biliary causes of abdominal pain, such as functional dyspepsia. 
MANAGEMENT — Cholecystectomy is the treatment for functional gallbladder disorder. Patients are candidates for cholecystectomy if they fulfill the clinical criteria for functional gallbladder disorder, if alternative explanations for their symptoms have been excluded, and if their gallbladder ejection fraction (GBEF) is reduced (<40 percent). Patients who develop pain during cholecystokinin infusion may be particularly likely to respond well to cholecystectomy, though it is important that the cholecystokinin be administered properly, as rapid administration could result in cramping that may be confused with the patient's biliary-type pain. Alternative therapies, such as bile acid composition modifiers, promotility agents, and anti-inflammatory drugs, have not been adequately studied. 
The benefit of cholecystectomy over nonsurgical management was demonstrated in a meta-analysis that included 10 studies with a total of 615 patients with right upper quadrant pain, no gallstones, and a positive cholecystokinin (CCK)-stimulated hepatic iminodiacetic acid (HIDA) scan. It found that cholecystectomy was more likely than medical therapy to achieve complete symptom relief in patients with a low GBEF (odds ratio 16.3). However, the included studies had numerous limitations, including lack of blinding, nonrandomized designs, variable lengths of follow-up, non-standardized protocols for determining the GBEF, non-standardized methods of assessing clinical outcomes, and poor follow-up of dropouts.

Patient selection for cholecystectomy — Patients with functional gallbladder disorder are candidates for cholecystectomy if they have typical biliary-type pain and a low GBEF (<40 percent). While studies suggest that such patients are likely to benefit from cholecystectomy, most of the studies showing an association of a low GBEF with improved outcomes are retrospective, and GBEF has not conclusively been proven to be a reliable indicator of clinical outcome. However, while imperfect, it is the most studied predictor of whether a patient will respond to cholecystectomy. 
There is uncontrolled observational evidence that the recreation of a patient's typical biliary-type pain during CCK infusion (CCK provocation) may predict a response to cholecystectomy, regardless of GBEF. In a series of 42 patients undergoing cholecystectomy for biliary-type pain and no gallstones, 17 had a GBEF of <35 percent and 25 had a GBEF of ≥35 percent. All of the patients had recreation of their pain during CCK infusion. Despite the normal GBEF in 25 patients, all 42 patients had symptom resolution following cholecystectomy, and only one patient had recurrent symptoms after a mean follow-up of 19 months.

We do not generally base surgical decisions based upon CCK provocation of abdominal pain because of variability in describing pain and the subjective nature of this test. However, the recreation of typical biliary-type pain during CCK-stimulated cholescintigraphy may be supportive of the diagnosis, and rarely we will refer a patient with CCK-provoked biliary-type pain and a normal GBEF for cholecystectomy, provided treatments for other disorders (eg, acid suppressive therapy) have failed. However, we must stress that many times the infusion of CCK will lead to abdominal cramping, especially in the case of rapid infusion. Cramping due to the CCK infusion must not be confused with recreation of the patient's biliary-type pain.

SUMMARY AND RECOMMENDATIONS
●Functional gallbladder disorder is a diagnosis that is considered in patients with typical biliary-type pain who do not have gallstones or gallbladder sludge. It is a diagnosis of exclusion, and the symptoms associated with functional gallbladder disorder may also be seen in patients with various disorders, including gallstone disease, peptic ulcer disease, ischemic heart disease, and functional dyspepsia. 

●To make a diagnosis of functional gallbladder disorder, specific clinical criteria should be met, and other causes for the patient's pain need to be ruled out. Cholecystokinin-stimulated cholescintigraphy is then performed to identify patients who may respond to cholecystectomy. 

●Our general approach to patients who meet criteria for typical biliary-type pain is as follows:

•Obtain liver and pancreas blood tests to look for evidence of biliary obstruction or pancreatitis. •Exclude gallstones, sludge, cholesterol polyps, and microcrystal disease. 

If the evaluation for these biliary sources of pain is negative, consider other disorders in the differential diagnosis of biliary-type pain. This typically includes evaluating for acid-peptic disease, functional dyspepsia, and ischemic heart disease when indicated. Additional testing for disorders such as sphincter of Oddi dysfunction or chronic pancreatitis will depend upon the patient's history, symptoms, laboratory test findings, and imaging test results. 
●If other disorders are excluded in a patient with typical biliary-type pain, perform CCK-stimulated cholescintigraphy to calculate the gallbladder ejection fraction. Patients with atypical symptoms such as bloating, fullness, or dyspeptic symptoms, are generally treated for functional dyspepsia and should not undergo CCK-stimulated cholescintigraphy. 
●If the gallbladder ejection fraction is <40 percent and there are no other conditions associated with reduced gallbladder emptying, the diagnosis of functional gallbladder disorder is possible, and treatment for functional gallbladder disorder is reasonable. The diagnosis can only be confirmed if the patient responds to treatment. 
•We suggest that patients with suspected functional gallbladder disorder following an appropriate evaluation be treated with cholecystectomy rather than medical management (Grade 2B). Patients with atypical symptoms or a normal gallbladder ejection fraction are less likely to respond to treatment and should be reassessed for alternative causes of their symptoms. We will rarely consider cholecystectomy in patients with typical biliary-type pain and a normal gallbladder ejection fraction, provided no other likely diagnoses have been identified, empiric treatments for other disorders (eg, acid suppressive therapy) have failed, and the pain is reproduced with a properly administered CCK infusion. 

[image: image1.png]TABLE 3: COMMON CAUSES OF CHRONIC PEDIATRIC ABDOMINAL PAIN

Condition Intervention

Celiac disease Gluten-free diet

Chronic inflammatory bowel disease Polymeric or elemental diet, anti-inflamma-
‘ory drugs, and immune suppression

Chronic constipation Adequate fluid intake and a high-fiber diet
Stool softeners

Gastroesophageal reflux disease Acid suppression with proton pump inhibi-
tors

Lactose intolerance Low-lactose diet and lactase for older chil-
dren

Adapted from reference 11.
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6. Materials of methodical maintenance of employment. 
6.1. Questions
1. Etiology and pathogenetic factors of functional gallbladder disorder in children. 
2. To classify functional gallbladder disorder 
3. Draw up a plan of examination and analyze information of laboratory and instrumental inspections at functional gallbladder disorder.  
4. To put a preliminary diagnosis of functional gallbladder disorder in infants. 
5. Demonstrate possession of the principles of treatment, rehabilitation and prevention of functional gallbladder disorder. 


6.2. The information necessary for the formation of knowledge, skills can be found in textbooks: 
- basic:

1. Kliegman, R.M., St Geme, J.W., Blum, N.J., Shah, S.S., Tasker, R.C., Willson, K.M., & Behrman, R.E. (Eds.). (2019). Nelson Textbook of Pediatrics (21st ed.). 4264 p.

2. Ghai ”Essential pediatrics ” 9th Edition. 2019. 814  p.

3. Drossman, DA, and Hasler, WL (2016). Rome IV-functional GI disorders: disorders of gut-brain interaction. Gastroenterology. 150, 1257-1261.

- additional:

1. Clevers E., Whitehead W.E., Palsson O.S., et al. Factor analysis defines distinct upper and lower gastrointestinal symptom groups compatible with Rome IV criteria in a population-based study. Clin Gastroenterol Hepatol. 2018; 16: 1252-1259.

6.3. The estimated card for independent work with literature

	N
	Main Task
	Recommendation
	Answers

	1
	2
	3
	4

	1
	Acquaint with literature and educational goals
	Give information about epidemiology of the disease

Give the definition of the disease studied.
	

	2
	Etiology
	Fill the scheme of etiological factors

…%

…%

…%

…%


	

	3
	Pathogenesis
	Fill the scheme of pathogenetic factors

Pathogenesis



	

	4
	Clinical data
	Make differential diagnosis of this disease and similar to its condition
	

	5
	Diagnosis
	Make and explain diagnosis according to the results of clinical, laboratory and instrumental data.
	

	6
	Treatment
	Make program of treatment. Write prescription of preparations which is used for the treatment of this disease

Rp…

Rp…

Rp…

Rp…


	

	7
	Prophylaxis and rehabilitation 
	Fill the scheme of dispensary control

N

Specialist

Time


	


7. The quality of self-training materials. 
A. Questions for self-control 
1. The relevance and prevalence of functional gallbladder disorder; 
2. Features of clinical picture, depending on the causative agent of functional gallbladder disorder; 
3.diagnosing problems;  
4. Modern approaches to functional gallbladder disorder therapy 
5. Differential diagnostic significance of functional gallbladder disorder; 
6. Emergency treatment at functional gallbladder disorder. 


B. Tests for self-control:

1. What therapy is not used in the hyperkinetic biliary dyskinesia:
a)   Sedation

b)   cholekinetic

c)   Diet

d)   * tonic

2. In the formation of chronic cholecystocholangitis greatest role is played by:
a)   viral infection

b)   * bacterial infection

c) the   pathogenic fungi

d)   protozoa

 

3. Etiological factor of cholecystocholangitis may be:
a)   lyamblіosis

b)   Opistorchosis

c)   echinococcosis

d)   ascaridosis

4. Unlike dyskinesia, chronic cholecystocholangitis necessary application is:
a)   complex vitamins

b)   * antimicrobial therapy

c)   physiotherapy

g)   fіtotherapy

5. Among the anomalies of the gallbladder which prevail:
a)   abnormalities in the number or structure

b)   anomalities of situation

c)   anomalities of size

d)   * anomalities of shape

 

6. Biliary tract atresia is not accompanied by:
a)   a progressive increase in liver size

b)   signs of portal hypertension

c)   * gradual reduction jaundice of the skin and sclera

d)   paresis of the intestines and stomach size increase

 

7. Factors that does not play a primary role in the etiology of gallstones:
a)   dyscholy of hepatic origin

b)   * adverse social conditions

c) the   congestion of bile

d)   inflammation in the gallbladder 

8. The most characteristic of the childhood stage of cholelithiasis:
a)   physical and chemical

b)   surgical

c)   * latent

g)   clinical

 

9. For localization of stones  there is no biliary colic?
a)   in the neck area of the gall bladder

b)   * in the bottom body or gallbladder

a)   in the cystic duct estuary

d)   in cystic duct

 

10. Exclude option that can not be with a stone going to the bladder ducts:
a) the   stone is in the common bile duct and excreted 
through the intestine

b) resolved stone *

c)   stone falls back into the gallbladder

d)   stone clog the bile ducts

 

B. Tasks for self-control:
Task 1.

To the doctor asked to examine a child of 11 years. Within 5 years after suffering a viral hepatitis girl complains of pain in the stomach, preferably in the right epigastrial space that occur after eating and physical activity, nausea, loss of appetite, fatigue, headache. At objective examination: the skin is dry, subicteric. Tongue is coated. Tonsils are hypertrophied, loose. Caries. Heart sounds are muffled, short systolic murmur at the apex. Abdomen is soft, painful in the right epigastric space. Positive symptoms of Murphy, Ker, Ortner. The liver and spleen are not enlarged. 
 Answer the questions:

1.    Put the preliminary diagnosis.

2.    What factors might contribute to disease?

3.    What are the pathological syndromes can be identified in the patient?

4.    What are the methods of examination must be assigned?

 

Task 2.

In the children's department entered the girl of 7 years with complaints of slack frequent pain in the right epigastrium near the navel that appear after physical activity, tendency to constipation. At objective examination: skin of normal color, satisfactory properties. There is decay. Abdomen is soft, marked tenderness to palpation in the area of ​​the gall bladder. The liver and spleen are not enlarged. When duodenal sounding portion "B" could not be obtained, the portions "A" and "C" - no pathological changes.

 

Answer the questions:

1.    Put the preliminary diagnosis.

2.    What study can confirm your diagnosis?

3.    Does the is the treatment patient in this case?

8. Materials for the classroom self-study: 
8.1. List of educational practical tasks which must be performed in the practical (lab) classes:
1. To assess the state of the child. 

2. Collect medical history and conduct a physical examination of the patient. 

3. To evaluate the results of additional research methods. 

4. Formulate a diagnosis according to  the modern classification of diseases. 

5. Assign treatment of the patient. 

6. Create a plan of follow-up. 

7. To write recipes preparations for the treatment of Functional gallbladder disorder in children.

9. Instructional materials for learning professional skills, skills: 

9.1. Methods of work, perform the steps

I stage. Establishing the diagnosis: 

1. Identify a complaint, analyze the history data, to find the typical clinical symptoms characteristic of Functional gallbladder disorder

2. Conduct a differential diagnosis. 

3. Formulate the main clinical diagnosis, comorbidities, complications.

II of I of phase. Destination therapy. 

10. Materials for self-control of mastering knowledge, skills, abilities 

Task
To the doctor asked to examine a child of 11 years. Within 5 years after suffering a viral hepatitis girl complains of pain in the stomach, preferably in the right epigastrial space that occur after eating and physical activity, nausea, loss of appetite, fatigue, headache. At objective examination: the skin is dry, subicteric. Tongue is coated. Tonsils are hypertrophied, loose. Caries. Heart sounds are muffled, short systolic murmur at the apex. Abdomen is soft, painful in the right epigastric space. Positive symptoms of Murphy 's, Ker 's, Ortners 's. The liver and spleen are not enlarged. 
 Answer the questions:

1.    Put the preliminary diagnosis.

2.    What factors might contribute to disease?

3.    What are the pathological syndromes can be identified in the patient?

4.    What are the methods of examination must be assigned?
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Исходный текст

1.Педиатрия: Учебник для студентов высших мед.учебных заведений III-IV уровней аккредитации.
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Original text

1.Педиатрия: Учебник для студентов высших мед.учебных заведений III-IV уровней аккредитации.
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