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1. Significance of topic
Liver diseases have become a serious problem of the present time.  According to WHO, mortality from these diseases has doubled over the past twenty years.  Today on the globe 350 million people are sick with hepatitis of different etiology.  The number of patients with pancreatic disease is currently 4-9% among patients with acute surgical diseases of the abdominal cavity.  Mortality in these diseases, despite the use of modern research methods, conservative and surgical treatment, remains quite high 7-15%.  According to Banks, 30-75% of pancreatic diseases occur in people with bile duct disease, 30% - due to alcohol consumption.
2. Aims of the class
2.1. Training aims (a student must learn and master):
Level I – To reveal anamnestic and clinical objective signs of diseases of the liver and pancreas.
Level II – To study the basic principles of diagnosis of diseases of the liver and pancreas.
Level III – Assign a survey plan using functional and instrumental survey methods.
Level IV – To determine the tactics of treatment of patients with diseases of the liver and pancreas.




2.2. Educational aims:

1. Formation of professional personality of doctor.

2. Formation of medical deontology and ethics, professional responsibility.

3. Interdisciplinary integration
	№
	Disciplines
	To know
	To master

	Previous disciplines (basic disciplines)

	1
	Anatomy and physiology
	Anatomical structure of the liver, extrahepatic bile ducts, gallbladder and their functions
	Determine the topography of the liver, gallbladder, extrahepatic bile duct, differentiate the elements of hepatodeodenal ligament

	2
	Biochemistry 
	Biochemical composition of bile, exchange of bilirubin, cholesterol and bile acids in the body
	Interpret changes in the biochemical analysis of blood in diseases of the hepatopancreatobiliary   zone organs

	3
	Pathological anatomy and pathological physiology 
	Morphological signs of inflammatory diseases and tumors of the organs of the hepatopancreatobiliary zone, malformations of the bile duct, composition and mechanism of the formation of gallstones
	Describe the macro preparation, determine the clinically morphological form of the disease of the hepatopancreatobiliary   zone organs

	Following disciplines (clinical disciplines)

	1
	Propaedeutics of internal diseases
	Consistency and methodology of the patient's survey, examination, physical examination of the hepatopancreatolytic zone organs
	To clarify complaints, anamnesis of the disease, to conduct superficial and deep palpation of the organs of the abdominal cavity, to determine the size of the liver

	2
	Pharmacology
	Groups and representatives of antibacterial and analgesic drugs, hepatoprotectors, vitamins, hormones, colloidal and crystalloid solutions, amino acid and protein preparations
	Determine the scheme of conservative treatment of patients with disease of the hepatopancreatobiliary   zone.

	3
	Radiology 
	Informational methods of radiation diagnostics in the examination of patients with liver disease, extrahepatic bile ducts, gall bladder and pancreas
	To substantiate the indications for the application of ultrasonography, computed tomography, X-ray examination, explain the results obtained

	4
	Surgery
	Methodical principles of physical examination of patients, diagnostic algorithm, differential diagnosis of diseases that are complicated disease of the hepatopancreatobiliary   zone, complications and modern methods of treatment
	Conduct a comprehensive examination of the patient, determine the plan of necessary laboratory and instrumental diagnostic methods, conduct differential diagnosis and prescribe the necessary treatment

	5
	Anesthesiology and reanimatology
	Clinic of urgent states that arise in patients with disease of the hepatopancreatobiliary   zone, methods of their diagnosis and treatment
	To recognize the symptoms of urgent states, to conduct differential diagnostics and to determine the optimal methods of their therapy


4. Contents of the topic
Diagnosis of liver and bile duct diseases. 
All instrumental methods for diagnosing liver and bile duct diseases can be divided into three groups: 
1. Radiation methods of diagnostics: 

1.1 Ultrasound examination (in particular, endoscopic and laparoscopic ultrasound).  1.2.  CT scan.  

1.3.  Magnetic resonance imaging.  

Ultrasound examination allows revealing the pathology of extrahepatic bile ducts in 60-85% of patients.  The accuracy of computer and magnetic resonance imaging reaches 90-100%.  However, since these studies are quite expensive, they are used in cases where neither ultrasound nor x-ray contrast methods of research make it possible to establish the correct diagnosis.  
2. X-ray contrast methods of research: 

2.1.  Endoscopic retrograde cholangiography.  

2.2.  Percutaneous percutaneous cholangiography.  

2.3.  Percutaneous bypass cholecystocholangiography.  

2.4.  Open intraoperative cholangiography.  

2.5.  Laparoscopic cholangiography.  

2.6.  Fistuloholangiography.
X-ray contrast studies are one of the most common and accurate methods for diagnosing various diseases of the biliary tract.  For all these methods, a single technical prerequisite is the presence of an X-ray machine.  Now the preference is given to a mobile digital X-ray instrument of the С-arch type.
3. Endoscopic methods of diagnosis (choledochoscopy).  

3.1.  Open intraoperative choledochoscopy.  

3.2.  Laparoscopic choledochoscopy.  
3.3.  Endoscopic retrograde choledochoscopy.  

The advantage of these methods lies in their high accuracy of diagnosis, and also in the fact that, following the diagnostic stage, one can proceed to the therapeutic removal of concrements, the sanation of hepatitis choledochus etc.  These methods have particular value in the diagnosis of cholangitis.  The only but very significant drawback is the need to purchase expensive equipment - choledochoscope, duodenoscope, laparoscopic column, etc.
Ultrasonography.  

The leading and most commonly used method of diagnosing bile duct diseases is ultrasound.  This method is non-invasive, widely available, sufficiently informative and can be used as a rapid diagnostic method.  Ultrasound in emergency situations does not require special training, is quickly implemented and easily tolerated by the patient.  When ultrasound is determined by the diameter of the choledoch, the condition of its walls, the presence of content in its lumen, in particular, the presence and amount of concrements, their dimensions, as well as the condition of surrounding tissues and hepatic-duodenal ligament.  Ultrasonic echolocation allows to diagnose cholecystolithiasis reliably in 90-96% of patients, choledocholithiasis in 56-87%, to reveal signs of biliary hypertension in the form of bile duct dilatation in acute cholangitis in 60-75% of patients.  

Sonographic signs of choledocholithiasis are divided into direct and indirect.  Direct ultrasound features include the enlargement of choledochus by more than 6 mm and the presence in its lumen of hyperechoic structures of various sizes that give an ultrasound path.  To indirect ultrasound signs belong to the enlargement of the bile ducts and enlargement of the head of the pancreas.  However, the localization of the stone in the intrapancreatic part of the choledochus and in the ampulla of the pharyngeal papilla considerably complicates its diagnosis.  If the size of the stone is smaller than the diameter of the choledochus or it partly overlaps the lumen of the ducts, jaundice can have a remitting nature.  In such cases, complete obstruction can occur when the stone moves through the lumen and obstructed choledochus at sites of physiological constriction.  Then there is a stable biliary hypertension with a corresponding clinical picture of jaundice.
Computer and magnetic resonance imaging.  

Until now, the search for non-invasive methods for diagnosing the pathology of the bile ducts continues.  One of the modern diagnostic methods - computed tomography (CT) - does not belong to the highly sensitive for the detection of gallstones, but provides the surgeon with information about the origin, size and localization of biliary dilatation, as well as the presence of tumors located within and around the biliary tract, in particular  And in the pancreas.  CT gives more information than a survey, but its sensitivity in identifying gallstones is significantly lower compared to ultrasound.  To increase the resolution of CT, contrast agents and methods that enhance the images of various organs and tissues are now being used.  A method of spiral CT with a three-dimensional image is developed, which has a high resolving power.
In addition, the CT technique of abdominal cavity organs with retrograde filling of the bile ducts with X-ray contrast material (for example, urographine) is used.  This diagnostic method has certain advantages over traditional ERCP and CT-because it is possible to see the topographic relationship of the bile ducts to surrounding organs and tissues, to determine the sites of compression of the bile ducts, and also the ability to repeatedly increase or decrease the image of this area.  However, this method has serious disadvantages compared to traditional ERCPs: the inability to observe the process of evacuation of the contrast from the bile ducts to the duodenum, to assess the state of the bile ducts in the patient's position with the raised head or bottom end performing polypositional and targeted radiographic images.  A special solution to this problem was the emergence in recent years of new MRI programs, which allow obtaining a direct image of the liver and pancreatic ducts without invasive interference and the introduction of contrast agents.  More recently, magnetic resonance imaging has played a minimal role in assessing the biliary tract and pancreas.  The latest technological developments have greatly facilitated the possibilities of this method of creating images with a high degree of resolution.  They are based on ultrafast registration of radio-frequency pulses of magnetized matter in body tissues.  As a result of registration, amplification and conversion of these signals, mildly mobile liquids, such as bile and pancreatic juice, receive a signal of high intensity in contrast to surrounding organs, tissues and blood vessels.  The consequence of this combination of images is the optimal contrast image of hyperintensive pancreatobiliary ducts against the background of hypointensive surrounding tissues, the possibility of a three-dimensional image of the objects of investigation due to a combination of longitudinal and transverse sections.  For the study, contrast agents and ionizing radiation are not required.
The results of this survey method are promising.  Normal anatomy biliary completely visualized in 98-100% of cases, the accuracy of determining the anatomical variants of the cystic duct is 86-95%.  Choledocholithiasis is diagnosed with an accuracy of 80-95%, and stones available for diagnosis are up to 2 mm in dilated bile ducts.
Endoscopic ultrasonography

Endoscopic ultrasonography is a semi-invasive method with low complications (less than 1 in 2000), the effectiveness of which has been demonstrated in the diagnosis of pancreatic diseases (especially its head) and the causes of extrahepatic cholestasis.  In this study, the ultrasound sensor located at the distal end of the endoscope is placed in the stomach or duodenum.  After removing air and filling the cavity with water, the surrounding tissues are scanned within a radius of 12 cm. With this method, the common hepatic and common bile ducts are visualized in 95-98% of cases.  Using very high frequencies (7.5 and 12 MHz), the image is read less than 1 millimeter, which makes endoscopic ultrasonography the main method of visualization among all the existing ones.  In the process of development there is a method of intra-flow ultrasonography using mini-probes.  Mini-probes are inserted along the conductor into the common bile duct using a conventional duodenoscope.  The sensitivity of intraprotocol ultrasonography with the use of a mini-probe is 98-100%.  With miniprobes, you can accurately predict the number of available stones, distinguish the stone from the air bubble.  Complications are not described.  The only drawback is the cost and fragility of mini-probes currently available, which creates an obstacle to the introduction of this method into broad clinical practice.
Percutaneous transhepatic cholangiography.  

The essence of the method lies in the X-ray contrast study inside and extrahepatic bile ducts by puncture or drainage of the latter.  For carrying out PTC, the patient, who lies on his back, under the ultrasound control with special Chiba needles, through the skin, punctures the enlarged intrahepatic ducts.  After this, a contrast agent is injected through the needle and an X-ray is taken.  Recently, puncture of intrahepatic bile ducts in pure form is performed quite rarely.  Most often in the first stage, under the control of ultrasound, a percutaneous puncture and drainage of the intrahepatic bile ducts is made by a one-step method (catheter style) or Seldinger's method.  At the second stage, already in the X-ray room, X-ray contrast studies are performed.  This technique is more reasonable, because it combines diagnostic and therapeutic components.  The purpose of the diagnostic stage is to determine the cause of cholestasis, and the therapeutic one - elimination of bile hypertension, a decrease in the intensity of jaundice and intoxication due to external bile drainage - through the skin cholangiostomy.  As a rule, percutaneous cholangiostomy is performed by a heavy and weakened patient as a stage that allows stabilizing the patient's condition and preparing it for a radical operation.  PTC is used for differential diagnostics inside and extrahepatic cholestasis when it is impossible to use transpapillary access, i.e.  In the case of the impossibility of performing ERCP, in particular, patients who have undergone cholecystectomy.  The efficiency of PTC under ultrasound control reaches 98%.  Complications occur in 2-9% of patients.  The most frequent complications include bile leakage (in 1.4-1.8% of patients), bleeding (0-0.6%), suppurative complications, in particular sepsis (in 0.4-3.1%).  Mortality is 0.2-0.9%.  According to the literature, complications and deaths in PTC are more common than with ERCP, therefore, ERCP for patients with hepatitis choledochoma pathology is preferable.
OPEN INTRAOPERATIVE HOLANGIOGRAPHY is one of the most important methods of examining the bile ducts when performing an open cholecystectomy.  For the first time intraoperative cholangiography (IOHG) was successfully performed by Mirizzi in 1931.  Since that time, different views on the application of this method of research have been preserved in the literature.  Some researchers believe that IOHG should be performed by all patients with chronic and acute cholecystitis.  However, it is not always justified to perform IOHG for all patients without exception: along with prolongation of the operation time and increase in its cost, both the patient and the medical staff of the operating room undergo irradiation in the performance of IOGC, and in 10-15% of cases when performing IOHG receive pseudo positive results  .  This is explained by the ingress of air bubbles into the pouring system, simulates the presence of concrements.
Fistuloholangiography.  
One of the rules of surgery is that every external fistula should be used for fistulography.  In full measure, this applies to the external biliary fistula.  It should be noted that contrast radiology is of the greatest importance for determining the cause, length and location of the fistula.  To perform fistulocholangiography, water-soluble contrast agents are used, the introduction of which is carried out fractionally in 10-20 ml at an interval of 15 min.  In some cases, the X-ray is taken not only in a direct projection, but also in the position of the patient on its side, which allows to more accurately determine the depth of the fistula and its direction.
Endoscopic retrograde choledochoscopy (transduodenal fibrocholedochoscopy) allows visual diagnostics and treatment of the pathology of extrahepatic, and sometimes intrahepatic bile ducts.  For this, the system of the "mother" duodenoscope and the "daughter" choledochoscope are used.  A choledochoscope with an external diameter of 3.4 and 4.5 mm is freely guided through the instrumental canal with a diameter of 4.2 and 5.5 mm of the duodenoscope and is inserted into the bile duct through the papillotomy.  After this, a retrograde review of the biliary tract is performed.  The instrumental channel of 1,2 and 1,7 mm of the choledochoscope allows performing various therapeutic measures: rinse the duct, extract from them concrements, perform electrohydraulic or laser lithotripsy.  This method is especially valuable for the diagnosis and treatment of cholangitis, but its wide clinical use is limited due to the rather high cost of the equipment necessary for its implementation.
5. Plan and structure of the class

	No.
	Basic stages of the class
	Training aims according to the levels of mastering
	Means of training and control
	Materials for methodological maintainance of 

the class, visibility, and control of knowledges
	Terms (in minutes or per cent)

	1
	Initial
	1) Giving the training aims of level I (see chapter 2.1)
2) Control testing of initial level of knowledge, readiness of the students for perception of the material 
	Krok-2 type tests of initial level of knowledge, including software version (see chapter 6.1)

	Krok-2 type tests of initial level of  knowledge, including software version (see chapter 6.1)

	15 %

	2
	Basic
	1) Giving the training aims of levels II – IV (see chapter 2.1)
2) Observation of patients, disucussion of algorithms of diagnostics and management of patients with disease of the hepatopancreatobiliary   zone. 
	Observation of patients at the department of robotic and endoscopic surgery
	1) Schemes, tables (including PowerPoint presentations) of algorithms of diagnostics and management
2) Diagnostic images
3) Illustrations and videos of surgical procedures 
	70 %

	3
	Conclusive
	1) Control testing of theoretical knowledges and practical skills
2) Conclusions
3) Giving the home task
	1) Krok-2 type tests of final level of knowledge, including software version (see chapter 6.3)
2) List of literature for the next class
	Krok-2 type tests of final level of knowledge, including software version (see chapter 6.3)

	15 %


6. Materials for methodological maintainance of the class
6.1. Materials for initial stage of the class

A 55-years-old woman underwent laparoscopic cholecystectomy for chronic calculous cholecystitis 5 years ago. She was admitted to surgical department with complaints of jaundice, moderate pain in the right upper quadrant of abdomen, and subfebrile temperature. The symptoms appeared the 2 days ago, after an ingestion of fatty food. The same attack took place 1 year ago. Physical examination of abdomen reveals moderate tenderness at right subcostal region, no rebound tenderness and muscle guarding. Bilirubin level is elevated threefold than normal. Upright abdominal radiography reveals increased bowel gas pattern. Ultrasound reveals common bile duct measuring 18 mm. Endoscopy shows enlarged hyperemic papilla of Vater. What’s the most appropriate tactics of managing the patient?  

A. Endoscopic sphincterotomy, retrograde cholangiopancreatography
B. Laparotomy, exploration of common bile duct, drainage of common bile duct 

C. Laparoscopic exploration of common bile duct, drainage of common bile duct 

D. Endoscopic retrograde stenting of common bile duct 

E. Percutaneous cholangiostomy under US guidance, cholangiography 

….

A 75-years-old woman underwent laparoscopic cholecystectomy for chronic calculous cholecystitis 1 year ago. She was admitted to surgical department with complaints of periodical jaundice, subfebrile to febrile temperature. The symptoms appeared the 6 months ago. Currently, physical examination of abdomen doesn’t reveal pathological findings. Bilirubin level is elevated twofold than normal. Ultrasound reveals common bile duct measuring 15 mm. ERCP reveals a 10-mm stricture of supraduodenal part of common bile duct with 5 endoscopic clips located here; biliary ducts proximal to the stricture are dilated. The patient has severe concomitant cardiac pathology. What’s the most appropriate tactics of managing the patient?  

A. Endoscopic sphincterotomy

B. Laparotomy, strictureplasty 

C. External drainage of common bile duct (e.g., T-tube placement) 

D. Endoscopic retrograde stenting of common bile duct 

E. Percutaneous cholangiostomy 

….

. A 65-years-old woman was admitted to surgical department with vomiting, jaundice and a history of a 15 kg weight loss. There is no history of abdominal pain and fever. She is ill for 3 weeks. Abdominal examination reveals increased painless gallbladder. Bilirubin level is 5 times more then normal; transaminases and alkaline phosphatase levels are also increased. Ultrasound shows a 4-cm mass with irregular boards in the head of pancreas; common bile duct measuring 18 mm and dilated intrahepatic bile ducts. CT scan shows several lesions consis​tent with metastases in the right and left lobes of the liver and encasement of the duodenum by the tumor of head of pancreas. Endoscopy shows near-total obstruction of duodenum by extrinsic lesion. What’s the most appropriate tactics of managing the patient? 

A. Pancreatoduodenectomy (Whipple pro​cedure)

B. Endoscopic retrograde biliary stenting    

C. Biliary bypass (e.g., cholecystojejunostomy)

D. Biliary and gastric bypass

E. Chemotherapy


….

A 55-years-old woman was admitted to surgical department with jaundice. There is no history of abdominal pain and fever. She is ill for 1 week. Abdominal examination reveals no pathological findings. Bilirubin level is 2 times more then normal; transaminases and alkaline phosphatase levels are moderately increased. Ultrasound shows a 2,5-cm mass with regular boards in the head of pancreas; common bile duct measuring 13 mm and dilated intrahepatic bile ducts. Needle aspiration of the mass shows that it is adenocarcinoma. Abdominal and pulmonary MRI doesn’t reveal lymphadenopathy, liver metastases, and spreading of the tumor into adjacent structures. Endoscopy reveals no pathology. At the time of surgery the tumor is localized at the head of the pancreas. What’s the most appropriate tactics of managing the patient? 

A. Pancreatoduodenectomy (Whipple procedure)

B. Total pancreatectomy

C. Biliary bypass (e.g., cholecystojejunostomy)

D. Biliary and gastric bypass

E. External drainage of common bile duct (e.g., T-tube placement)

6.2. Materials for basic stage of the class

Scheme 1. An algorithm for the work-up of the jaundiced patient
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From: Basic surgery/ed., H.C. Polk, Jr., et al. – 5th ed.


7. Literature for students

8.1. Basic literature

1. General Surgery: textbook / S.D. Khimich, M.D. Zheliba, V.P. Andryushchenko et al. — К., 2019. — 536 p., hardcover

2. Essential surgery. Editor prof V.V.Grubnik, O.L.Kovalchuk, A.V.Malinovsky. Ternopil, TSM, 2010, 543 p.

3. Surgery: a textbook is intended for English-speaking students of higher medical educational institutions of III-IVth levels of accreditation, interns / K. M. Amosova, Ya. S. Bereznyts’kyy, A. O. Burka [et al.]; ed. by Ya. S. Bereznyts’kyy [et al.], 2016. - 711 p.

4. Surgery Editor. Bereznyts'ky Y.S., Zarharash M.P, Mishalov V.G. Vinnytsia, 2016, 711p.

8.2. Additional literature

1. Surgery: a textbook is intended for English-speaking students of higher medical educational institutions of III-IVth levels of accreditation, interns / K. M. Amosova, Ya. S. Bereznyts’kyy, A. O. Burka [et al.]; ed. by Ya. S. Bereznyts’kyy [et al.], 2018. - 711 p.

2. Essential surgery [Text] : навч. посіб. для студ. вищ. мед. навч. закл. IV рівня акредитації, які опановують навч. дисципліну англ. мовою (протокол № 4 від 01.10.2010 р.) / V. V. Grubnik, O. L. Kovalchuk, A. V. Malynovskyy, O. V. Grubnik. - Ternopil : TSMU "Ukrmedknyha", 2010. - 544 p. : fig., tab. - Текст англ. - Бібліогр.: с. 529-531. - 500 прим. - ISBN 978-966-673-147-3

3. Sabiston textbook of surgery: the biological basis of modern surgical practic / [edited by] Courtney M. Townsend, Jr, R. Daniel Beauchamp. B. Mark Evers, Kenneth L. Mattox.—20th edition.
9. Topics for student’s research 

Mechanical jaundice
10. Topic of the next class

Transplantology. General conditions
Elaboration composed by:                                              ass. Chernov Nikolai


