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1. Topic 25. Practical lesson № 29: «Diseases of the pancreas» - 2 h.
2. Background

 Digestive diseases are second highest prevalence of diseases of childhood diseases after bronchopulmonary system. Over the past decade, the structure of gastrointestinal diseases, some diseases - gastro esophageal reflux disease , peptic ulcer disease but others should be noted that a significant place in gastrointestinal pathology in children began to occupy and chronic pancreatitis . Urgency of the problem is also caused by a tendency of a recurrent course and the lack of efficiency of modern methods of therapy.

3. Purpose of the lesson
3.1. General purpose


Acquainted with the modern concepts of the etiology and pathogenesis, classification, clinical course and additional methods of diagnosis of acute and chronic pancreatitis, be able to diagnose this pathology, prescribe medication and plan activities.
3.2. Educational goals

Acquainted with the contribution of our scientists to the study of acute and chronic pancreatitis, be able to explain to the sick child, his parents, the need for early diagnosis, treatment, clinical examination, prevention of these diseases

3.3. Specific objective to know
Students need to know, master:

1. The prevalence and incidence of acute and chronic pancreatitis in the pediatric population. 
2. Risk factors for disease 
3. Modern classification. 
4. Clinical disease 
5. Complex treatment
3.4. On the basis of theoretical knowledge on the topic: 
to be able to:

1. Collect anamnesis. 
2. Found in the history of the factors that contribute to organic disease of the pancreas in children. 
3. Conduct the clinical examination of the patient. 
4. Conduct a differential diagnosis with similar diseases and formulate clinical diagnosis according to the classification. 
5. Evaluate the results of laboratory diagnostic methods. 
6. Give advice to parents concerning the rehabilitation and prevention of these diseases in the child.

	4. Interdisciplinary integration  

№

	Discipline
	Know
	Be able to

	1
	2
	3
	4

	
	Previous disciplines

1. Pat. Anatomy
2. Pat. Physiology
3. Histology
4. Microbiology
5. Propadeutics  Pediatrics.
	Morphologic changes of the digestive epithelium in inflammatory processes.

Pathogenesis of digestive tract.

The histological features of the digestive tract in children of all ages.

The role of viruses and microorganisms in the occurrence of pancreatic diseases their morphology.

Anatomical and physiological characteristics of digestion in children.
	Use knowledge of morphology for diagnosis.

Use knowledge of pathogenesis for the purpose of immunosuppressive therapy.

Use knowledge to explain the clinical disease.

Verify the causative agent with additional methods.

Possess the methods of inspection of abdomen in children. Select the main pathological symptoms(syndromes) lesions of the digestive system.

	2.
	Next disciplines

1. Hospital Pediatrics
2. Hospital Therapy
	Etiopathogenesis, main clinical forms, principles of treatment and prevention of gastrointestinal diseases and pancreas pathology.

Acute and chronic gastrointestinal and pancreas diseases


	Examine patients, prescribe treatment, prevention, conduct differential diagnosis with major clinical forms.

Examine, treat and prevent.



	3
	Interdiscipline integration

1. Gastritis in children
2. Cholecystitis in children
3. Hepatitis in children.
	Diagnostic criteria, the basic principles of  therapy in children .
Etiopathogenesis, diagnostic criteria, the basic principles of treatment of cholecystitis.

Clinical forms of hepatitis and differential diagnosis of different forms.
	Make a plan for treatment using diet, regime measures, medicaments and physiotherapy.

Differentiate abdominal pain syndrome in children. Evaluate results of biochemical blood test.

Evaluate blood biochemical investigation. 




5.Contents of theme
Symptoms and signs

Severe upper abdominal pain, with radiation through to the back, is the hallmark of pancreatitis. Nausea and vomiting (emesis) are prominent symptoms. Findings on the physical exam will vary according to the severity of the pancreatitis, and whether or not it is associated with significant internal bleeding. The blood pressure may be high (when pain is prominent) or low (if internal bleeding or dehydration has occurred). Typically, both the heart and respiratory rates are elevated. Abdominal tenderness is usually found but may be less severe than expected given the patient's degree of abdominal pain. Bowel sounds may be reduced as a reflection of the reflex bowel paralysis (i.e. ileus) that may accompany any abdominal catastrophe.

Causes

The most common cause of acute pancreatitis is the presence of gallstones—small, pebble-like substances made of hardened bile—that cause inflammation in the pancreas as they pass through the common bile duct.

Excessive alcohol use is the most common cause of chronic pancreatitis, and can also be a contributing factor in acute pancreatitis.

Other causes

Less common causes include:

hypertriglyceridemia (but not hypercholesterolemia) and only when triglyceride values exceed 1500 mg/dl (16 mmol/L), hypercalcemia, viral infection (e.g., mumps), trauma (to the abdomen or elsewhere in the body) including post-ERCP (i.e., Endoscopic Retrograde Cholangiopancreatography),

vasculitis (i.e., inflammation of the small blood vessels within the pancreas), and autoimmune pancreatitis.

Pancreas divisum, a common congenital malformation of the pancreas may underlie some cases of recurrent pancreatitis.

Pregnancy can also cause pancreatitis, but in some cases the development of pancreatitis is probably just a reflection of the hypertriglyceridemia which often occurs in pregnant women. Pancreatitis is less common in paediatric population.

The more mundane, but far more common causes of pancreatitis, as mentioned above, must always be considered first. However, the known porphyrinogenicity of many drugs, hormones, alcohol, chemicals and the association of porphyrias with autoimmune disorders and gallstones do not exclude the diagnosis of heme disorders when these explanations are used. A primary medical disorder, including an underlying undetected inborn error in metabolism, supersedes a secondary medical complication or explanation. As mentioned above, pancreatitis is less common in children but if seen, abuse or abdominal trauma should be suspected.

Rarely, calculi can form or become lodged in the pancreas or its ducts, forming pancreatic duct stones. Treatment varies but is of course aimed are removal of the offending stone. This can be accomplished endoscopically, surgically, or even by the use of ESWL.

Autoimmune disorders, lipid disorders, gallstones, drug reactions and pancreatitis itself are not primary medical disorders.

It is worth noting that pancreatic cancer is seldom the cause of pancreatitis.

Type 2 diabetes subjects have 2.8 fold higher risk for pancreatitis compared to non diabetic subjects. People with diabetes should promptly seek medical care if they experience unexplained severe abdominal pain with or without nausea and vomiting.

Some of the causes of acute pancreatitis can be remembered by the acronym I 

Idiopathic;

Steroids; Mumps; Autoimmune; Scorpion sting; Hypercalcaemia, hypertriglyceridaemia, hypothermia; ERCP; Drugs e.g., azathioprine, diuretics;

Porphyrias

Acute hepatic porphyrias, including acute intermittent porphyria, hereditary coproporphyria and variegate porphyria, are genetic disorders that can be linked to both acute and chronic pancreatitis. Acute pancreatitis has also occurred with erythropoietic protoporphyria.

Conditions that can lead to gut dysmotility predispose patients to pancreatitis. This includes the inherited neurovisceral porphyrias and related metabolic disorders. Alcohol, hormones and many drugs including statins are known porphyrinogenic agents. Physicians should be on alert concerning underlying porphyrias in patients presenting with pancreatitis and should investigate and eliminate any drugs that may be activating the disorders.

Still, notwithstanding their potential role in pancreatitis, the porphyrias (as a group or individually) are considered to be rare disorders. However, since there are no systematic studies to determine the actual incidence of latent dominantly-inherited porphyrias in the world population, there is DNA or enzyme evidence of high rates of latency of classic textbook symptoms in families where porphyrias have been detected and the technology is not developed to detect all latent porphyrias, the diagnosis of underlying inborn errors of metabolism impacting heme should not be routinely eliminated in pancreatitis.

Medications

Many medications have been reported to cause pancreatitis. Some of the more common ones include the AIDS drugs DDI and pentamidine, diuretics such as furosemide and hydrochlorothiazide, the anticonvulsants divalproex sodium and valproic acid, the chemotherapeutic agents L-asparaginase and azathioprine, and estrogen. Just as is the case with pregnancy-associated pancreatitis, estrogen may lead to the disorder because of its effect of raising blood triglyceride levels. Pancreatitis due to statins first started appearing in the medical literature as early as 1990. All statins currently in use reportedly can cause pancreatitis, a not surprising observation when one considers that all statins are reductase inhibitors and can be expected to have similar side effect profiles.

Genetics

Hereditary pancreatitis may be due to a genetic abnormality that renders trypsinogen active within the pancreas, which in turn leads to digestion of the pancreas from the inside.

Pancreatic diseases are notoriously complex disorders resulting from the interaction of multiple genetic, environmental and metabolic factors.

Three candidates for genetic testing are currently under investigation:

Trypsinogen mutations.

Cystic Fibrosis Transmembrane Conductance Regulator Gene (CFTR) mutations

SPINK1 which codes for PSTI - a specific trypsin inhibitor.

Virus infection

Viruses can cause profound inflammation in, and destruction of, the pancreas. This is true of several viruses in the coxsackievirus group.

Diagnosis

The diagnostic criteria for pancreatitis are "two of the following three features: 1) abdominal pain characteristic of acute pancreatitis, 2) serum amylase and/or lipase ≥3 times the upper limit of normal, and 3) characteristic findings of acute pancreatitis on CT scan.

Laboratory tests

Most frequently, measurement is made of amylase and/or lipase, and often one, or both, are elevated in cases of pancreatitis. Two practice guidelines state:

It is usually not necessary to measure both serum amylase and lipase. Serum lipase may be preferable because it remains normal in some nonpancreatic conditions that increase serum amylase including macroamylasemia, parotitis, and some carcinomas. In general, serum lipase is thought to be more sensitive and specific than serum amylase in the diagnosis of acute pancreatitis".

Although amylase is widely available and provides acceptable accuracy of diagnosis, where lipase is available it is preferred for the diagnosis of acute pancreatitis (recommendation grade A)". Conditions other than pancreatitis may lead to rises in these enzymes and, further, that those conditions may also cause pain that resembles that of pancreatitis (e.g. cholecystitis, perforated ulcer, bowel infarction (i.e. dead bowel as a result of poor blood supply), and even diabetic ketoacidosis.

Treatment

The treatment of pancreatitis will, of course, depend on the severity of the pancreatitis itself. Still, general principles apply and include:

Provision of pain relief. The preferred analgesic is morphine for acute pancreatitis. In the past, pain relief was provided preferentially with meperidine (Demerol), but it is now not thought to be superior to any narcotic analgesic. Indeed, given meperidine's generally poor analgesic charactersitics and its high potential for toxicity, it should not be used for the treatment of the pain of pancreatitis.

Provision of adequate replacement fluids and salts (intravenously).

Limitation of oral intake (with dietary fat restriction the most important point). NG tube feeding is the preferred method to avoid pancreatic stimulation and possible infection complications caused by bowel flora.

Monitoring and assessment for, and treatment of, the various complications listed above.

ERCP if gallstone pancreatitis

6. Materials of methodological support classes

6.1. Methodological support of classes

1.  Definition of pancreatopathy in children.

2.  Spread of pancreatopathy in children.

3.  Pathogenesis of pancreatopathy in children.

4.  Classification of pancreatopathy in children.

5.  Clinical features of pancreatopathy in children.

6.  Diagnostics of pancreatopathy in children.

6.2. Information necessary for the formation of knowledge - skills can be found in the literature

- 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. Abu-El-Haija M, Kumar S, Quiros JA, et al. Management of Acute Pancreatitis in the Pediatric Population: A Clinical Report From the North American Society for Pediatric Gastroenterology, Hepatology and Nutrition Pancreas Committee. J Pediatr Gastroenterol Nutr 2018; 66:159.
- additional:
1. Conwell DL, Banks PA, Sandhu BS, et al. Validation of Demographics, Etiology, and Risk Factors for Chronic Pancreatitis in the USA: A Report of the North American Pancreas Study (NAPS) Group. Dig Dis Sci 2017; 62:2133.
2. 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. Materials  for self-control on the quality of training.

A. Question for self-control. 
1. Give the definition of acute and chronic pancreatitis. 
2 The prevalence in the pediatric population, the risk factors for the disease. 
3. Classification chronic pancreatitis. 
4. Clinical picture diseases. 
5. Diagnosis acute and chronic pancreatitis.
B. Tasks for self-control
1. A 12-years-old child entered the hospital with complaints of abdominal ache, aching and girdle character, periodically – vomiting which does not bring relief, decline of body mass for the last year, propensity to the diarrhea. It is known from anamnesis, that these complaints disturb the child for about 18 months. At objective examination – skin is pale, tongue is coated white, and abdomen at palpation is painful in paraumbilical area, point of Mayo-Robson.  
Questions:
1. What laboratory and instrumental methods of examination must be appointed to such patient for making of diagnosis?
2. Hypothetical diagnosis
3. Principles of diet therapy
4. Principles of nosotropic  treatment
5. What sanatoriums are evident for such patient?
2. There is a child with complaints of abdominal ache, frequent vomiting, which does not bring relief, propensity to the diarrhea in a hospital. Anamnesis of disease – Child is ill for about two years, twice treated in gastroenterology department. At objective examination – skin is pale; abdomen at palpation is tender in paraumbilical area, point of Dezhardena. At the laboratory examination of stool- kreatorrhea and steatorrhea are found. At US examination of organs of abdomen: pancreas has unclear contours, enhance able echogenity, the head is megascopic. 
Questions:
1. Give a clinical diagnosis.
2. Enumerate the most meaningful factors acting as part  of the etiology of chronic pancreatitis
3. Appoint infusion therapy for this patient
4. Draw a chart of clinical supervision
5. What sanatoriums are evident for such patient?
3. A 15-years-old child entered the hospital with complaints about the indomitable vomiting, which does not bring relief, pain in paraumbilical area. These complaints disturb the child for about two years. As a result of examination a diagnosis of chronic pancreatitis is proposed.
Questions:
1. How do you determine its chronic pancreatitis? 
2. What laboratory and instrumental methods of investigations must be appointed in such patient?
3. Conduct differential diagnosis with acute pancreatitis.
4. Principles of therapy
5. Draw a chart of clinical supervision
8.  Classroom materials for self-study.

 8.1. List of educational practical tasks that must be completed during the practical exercises:

1. Collect history; highlight the points that indicate functional or organic nature of the disease. 
2. Identify the most informative signs of disease during and objective laboratory and instrumental examination of the patient. 
3. Set the clinical diagnosis according to modern classification
9. Instructional materials for learning professional skills.

9.1. Methods of work Stages of the possible
1. Evaluate the findings and medical history of the disease highlight risk factors that play a role in causing the disease 
2.Perform a clinical examination of the patient. 
3. Make plans for further examination. 
4. Evaluate results of laboratory and instrumental examination of the patient. 
5. Formulate a clinical diagnosis in accordance with the classification.
10. Materials for self-control of mastering knowledge, skills, abilities
Tasks

1. A 12-years-old child entered the hospital with complaints of abdominal ache, aching and girdle character, periodically – vomiting which does not bring relief, decline of body mass for the last year, propensity to the diarrhea. It is known from anamnesis, that these complaints disturb the child for about 18 months. At objective examination – skin is pale, tongue is coated white, and abdomen at palpation is painful in paraumbilical area, point of Mayo-Robson.  
Questions:
1. What laboratory and instrumental methods of examination must be appointed to such patient for making of diagnosis?
2. Hypothetical diagnosis
3. Principles of diet therapy
4. Principles of nosotropic treatment
5. What sanatoriums are evident for such patient?
2. There is a child with complaints of abdominal ache, frequent vomiting, which does not bring relief, propensity to the diarrhea in a hospital. Anamnesis of disease – Child is ill for about two years, twice treated in gastroenterology department. At objective examination – skin is pale; abdomen at palpation is tender in paraumbilical area, Desjardin's point. At the laboratory examination of stool- kreatorrhea and steatorrhea are found. At US examination of organs of abdomen: pancreas has unclear contours, enhance able echogenicity, the head is megascopic. 
Questions:
1. Give a clinical diagnosis.
2. Enumerate the most meaningful factors acting as part of the etiology of chronic pancreatitis
3. Appoint infusion therapy for this patient
4. Draw a chart of clinical supervision
5. What sanatoriums are evident for such patient?
