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Section 1. Characteristics of training sessions

1.1. Goals and objectives of training sessions
The purpose of the classes is to improve existing competencies, deepen knowledge and practical skills in the examination and treatment of patients. 
Objectives of the training sessions: To study the current understanding of the mechanisms of development of critical conditions and regulation of hemostasis in various diseases, injuries, accidents in the dynamics of the pathological process and to substantiate various methods and means of pain relief. To study modern concepts of the specifics of anesthetic support for operations and features of the course of the early postoperative period in diseases of the adrenal glands (pheochromocytoma, paraganglioma, aldosteroma, corticosteroma, incidentaloma), pathology of the thyroid and parathyroid glands (thyroid cancer, goiter, primary and secondary hyperparathyroidism).
The program is intended to be implemented within the framework of the system of continuing medical education (CME).

1.2. Requirements for the student's readiness to master the content of the academic discipline (prerequisites)
Persons who have a higher professional education in one of the areas of training (specialties): "Medical science", "Pediatrics" and primary training (residency/internship) in the specialty "Anesthesiology-resuscitation"are allowed to study.

1.3. List of learning outcomes
Additional competencies formed as a result of mastering an additional educational program:

	Competence code
	Name and / or description of competence

	DC-1
	is able to conduct a patient's examination before surgery; knows the specifics of preparing patients with pheochromocytoma, indications for the appointment of alpha-1-adrenoblockers and methods for correcting their dosage when performing operations for catecholamine-producing adrenal tumors. Performs vasopressor, inotropic, hypotensive therapy, taking into account hemodynamic monitoring

	DC-2
	is able to provide emergency care for critical conditions associated with thyroid or parathyroid gland dysfunction, as well as diagnose them 

	DC-3
	is able to conduct intraoperative neuromonitoring during endocrinological operations on the neck, is able to check equipment for neuromonitoring, predict functional disorders laryngeal nerves and change the tactics of anesthesia in accordance with the identified abnormalities



Based on the results of training, the student should know: 
· fundamentals of physiology and pathophysiology of the thyroid and parathyroid glands, adrenal glands. A complex of symptoms and syndromes characteristic of the corresponding pathology. Fundamentals of surgical tactics in the correction of endocrine pathology;
· features of anesthesia during endocrinological operations on the neck and adrenal glands; 
· the concept of intraoperative neuromonitoring during operations on the neck organs, technical support, rational choice of drugs for anesthesia;
· methods of examination of patients before surgery; indications for the appointment of alpha1-adrenoblockers and methods for correcting their dosage when performing operations for catecholamine-producing adrenal tumors;
· options for extended hemodynamic monitoring depending on the type of surgical intervention;
· doctor's tactics in case of difficult airway conditions during induction of general anesthesia;
· possible complications during endocrine operations and ways to prevent them;
· principles of teamwork in the operating room when performing surgical interventions for endocrine pathology;
· features of postoperative care and management of patients in the intensive care unit (resuscitation).

Based on the results of training, the student should be ableto:
· perform anaesthetic support during endocrine high-tech operations;
· provide maintenance and / or artificial replacement of reversibly impaired functions of vital organs and systems in conditions that threaten the patient's life;
· perform mechanical ventilation in the pron position when performing retroperitoneoscopic operations;
· perform correction of hemodynamic parameters during anesthesia;
· perform laboratory and functional monitoring of the adequacy of anesthesia; 
· perform verification of the correct location of the endotracheal tube with a sensor at the level of the ligaments when stimulating the nerves of the neck;
· use up-to-date information resources (databases, libraries, and other electronic resources) for continuous improvement of their knowledge in the field of anesthesiology and resuscitation.

Based on the results of training, the student must have the following skills:
· examination and examination of patients with diseases of the thyroid and parathyroid glands, as well as the adrenal glands;
· preparation of the patient for surgical treatment, selection of the type of anesthetic aid, postoperative management and further rehabilitation;
· providing neuromonitoring and patency of the upper respiratory tract during operations on the neck organs;
· monitoring of cardiac output;
· catheterization of the main vessels;
· oxygen therapy;
· artificial ventilation of lungs in the modes with control by volume, with control by pressure; 
· applications of assisted ventilation;
· pain relief.

1.4. List of active and interactive forms of training sessions
The program contains a section of practical training, which consists in direct work of the student with the teacher in the Department of Anesthesiology and resuscitation and in the operating room, and also includes a simulation 3-hour lesson. The share of training hours realized in the form of practical work is 60% of the total training time. The theoretical part takes up 40% of the study time.

1.4.1. Features of conducting simulation classes.
Simulation technologies are implemented as part of practical exercises. The duration of the simulation session is 3 hours.
The main objective of the classes is to develop practical skills in performing intraoperative neuromonitoring during operations on the thyroid / parathyroid glands.
The lesson begins with a demonstration of the equipment used and training in the electrophysiological principles of the method. Then the teacher demonstrates the technique of performing manipulations, features and techniques when working with equipment and tools, and demonstrates the main types of electromyograms obtained. After that,the listener, receives several versions of electromyograms from the archive database, which they must independently interpret and make recommendations on patient management.
At the end of the lesson, mistakes made during the task are analyzed.


Section 2. Organization, structure and content of training sessions
2.1. Organization of training sessions
2.1.1. Basic course

	Labor intensity, volume of academic work and occupancy of groups of students 

	Code of the module as part of the discipline,
practice, etc.
	Contact work of students with the teacher
	Independent work
	Volume of active and interactive
forms of training sessions
	Labor

	
	intensity lectures
	seminars
	consultations
	practical 
classes
	laboratory work
	control works
	colloquiums
	current control
	intermediate 
certification
	final certification
	under the guidance
of a teacher
	in the presence 
of a teacher
	self. work. using
methodological materials
	, current control (self-service)
	intermediate certification (self-employed)
	final certification
(self-employed)
	
	

	MAIN TRAJECTORY

	Form of study: full

	-time 8 weeks 01
	6
	8
	
	56
	
	
	
	
	
	2
	
	
	
	
	
	
	0
	2

	
	10-50
	10-50
	
	10-50
	
	
	 
	
	
	1-1
	
	
	
	
	
	
	
	

	TOTAL
	6
	8
	
	56
	
	
	
	
	
	2
	
	
	
	
	
	
	
	2

	Forms of current performance monitoring, types of intermediate and final certification Training

	period (module)
	Forms of current performance monitoring
	Types of intermediate assessment
	Types of final assessment
(only for final assessment programs and additional educational programs)

	
	Forms 
	Terms
	Types
	of Terms
	Types
	of Terms

	MAIN TRAJECTORY

	Form of study: full

	-time 8 weeks 01
	
	
	
	
	final exam, oral, traditional form
	according to the schedule of final certification





2.2. Structure and content of training sessions

	n /
	a Name of the topic (section, part)
	Contact work of students with the teacher
	Total


	
	
	Lectures (full-time)
	Seminars (face-to-face)
	Practical classes (full-time)
	Practical training using simulation technologies (full-time)
	Final certification
	

	1
	Features of operations on the thyroid and parathyroid glands.
	1
	2
	8
	--
	–
	11

	2
	The problem of difficult airways
during operations on the neck organs.
	1-12
	–
	12
	--
	–
	13

	3
	Intraoperative neuromonitoring in thyroid surgery. Equipment, features of anesthesia.
	1
	3
	6
	4-14
	–
	14

	4
	Adrenal diseases and anesthesia. 
 
	1
	1
	8
	--
	–
	10

	5
	Perioperative pharmacotherapy in patients with pheochromocytoma.
	1-6
	–
	6
	--
	–
	7

	6
	Advanced hemodynamic monitoring during retroperitoneoscopic adrenalectomy.
	1
	2
	12
	--
	–
	15

	
	Final certification
	-
	-
	-
	-
	2
	2

	Total:
	6
	8
	52
	4
	2
	72





Section 3. Provision of training sessions
3.1. Methodological support of the program
3.1.1. Methodological guidelines for mastering the discipline.
Methodological guidelines for students are provided in the teachers ' presentations.

3.1.2. Methodological support for independent work.
Independent work on the program is not provided.

3.1.3. Methodology for conducting ongoing monitoring of academic performance and intermediate certification and evaluation criteria.
Current monitoring and intermediate certification under the program are not provided.
Final certification of students based on the results of mastering the program is carried out in the form of a written test: answers to test tasks. The duration of the test control is 1 hour.
To assess the results of training, the criteria of the Portal of Continuing Medical and Pharmacological Education are used: 70-80% - 3 points, 81-90% - 4 points, 91-100% - 5 points. A student is considered certified if they correctly answer more than 70% of the test tasks (3 points or more).

3.1.4. Methodological materials for conducting ongoing monitoring of academic performance and intermediate certification (control and measurement materials, evaluation tools).
Methodological materials for certification include:

Security questions:
· The main types of endocrine pathology and indications for surgical intervention.
· Primary and secondary hyperparathyroidism.
· Hypercalcemia in patients with hyperparathyroidism as a predictor of renal failure.
· Neoplasms of the thyroid gland. Features and options of anesthesia. 
· Organization of the endocrine department, principles of fast-track surgery.
· The problem of difficult airways during induction of general anesthesia in patients with thyroid gland formations.
· Assessment of the patient's general condition before surgery for pheochromocytoma, prediction of anesthetic risks.
· Postoperative management of patients with pheochromocytoma.
· Advanced hemodynamic monitoring during anesthesia, indications.
· Muscle relaxants and neuromonitoring: depolarizing and non-depolarizing relaxants, dosages and rules of use.
· Equipment for neuromonitoring of recurrent laryngeal nerves during neck surgeries. 
· Tests of positioning of the electrode for neurostimulation in the vocal cords.
· Features of mechanical ventilation in the abdominal position with retroperitoneoscopic access.
· Non-catecholamine-producing adrenal tumors.
· Itsenko-Cushing's disease, diagnosis, clinical manifestations, anesthesiologist's tactics. 

Examples of test tasks:
1.  What hemodynamic profile is most typical for the post-resection stage in pheochromocytoma surgery (several answers)

Possible responses: 
A: Increased peripheral vascular resistance
B: Lower Heart Index
Q: Increased cardiac index
D: Bradycardia
D: Reduced peripheral vascular resistance
E: Tachycardia

Answer: D, E, B.

2. The most commonly used drug in the Russian Federation to stabilize blood pressure in preparing patients for adrenalectomy in FH

Possible responses: 
A: Nitroglycerin
B: Phenoxybenzamine
Q: Doxazosin
D: Methyrosine
D: Labetalol
E: Amlodipine

Answer: In

3. Characteristic features of primary hyperaldosteronism are
Possible responses: 		

A: Hyperkalemia, hypotension, abdominal striae
B: Hypokalemia, hypertension, CKD
B: Polyuria, tachycardia, orthostatic hypotension
D: Sweating, photophobia, hypersalivation
D: Bradycardia, hypotension, psychoemotional lability
Answer: B

4. A pheochromocytoma is a tumor:

Possible responses:		
A: The medulla of the adrenal gland
B: Adrenal cortex
B: Gray matter of the adrenal gland
D: Fetal layer of the adrenal gland
B: The stratum corneum of the adrenal gland

Answer: A

5. The following factors do NOT affect the accuracy of measurement of cardiac output during transpulmonary thermodilution: 

Possible responses:	

A: Atrial fibrillation
B: Acute myocardial infarction
Q: Hemodialysis procedure
D: Severe mitral insufficiency
D: ECMO procedure
E: Endoscopic surgery

Answer: B, E

6. Absolute contraindication to retroperitoneoscopic adrenalectomy with CO2 insufflation retroperitoneally is

Possible responses:

A: Myocardial infarction without EF reduction
B: Grade 3 pulmonary hypertension
Q: Abdominal adhesions
D: Bilateral localization of the tumor
D: Allergic to CO2

Answer: B

7. Takotsubo cardiomyopathy is

Possible responses:

A: Non-coronarogenic myocardial infarction
B: Stress-induced cardiomyopathy
Q: Coronary artery vasospasm
D: Dilated cardiomyopathy of all heart chambers
E: Vasospastic angina due to the release of inflammatory mediators

Answer: B
8. Retroperitoneoscopic adrenalectomy is performed with insufflation of CO2 to the pressure in the ...

Possible responses:

A: 25 mmHg
B: 35 mmHg
B: 12 mmHg
G: 15 mmHg
D: 18 mmHg

Answer: A

9: The most common complications of CO2 retroperitoneal insufflation may be: (multiple responses)

Possible responses:

A: Sorption atelectases
B: Transient hypercapnia
B: Respiratory acidosis
D: Metabolic alkalosis
D: Positional neuropathies

Answer: B, C

10: Characteristic signs of Cushing's syndrome are:

Possible responses:

A: Moon face
B: Relative immunosuppression
Q: Striae on the abdomen
D: Increased cortisol
D: Central type of obesity
E: All of the above

Answer: E

11: A critical condition with severe hyperthyroidism is called:

Possible responses:

A: Myxedamatous coma
B: Thyrotoxicosis
Q: Thyroid Storm
D: Itsenko-Cushing's syndrome
D: Redistributive shock
					
Answer: In

12: For neck surgery with induction of general anesthesia, standard dosages of non-depolarizing muscle relaxants of medium duration of action:

Possible responses:

A: Remain unchanged
B: Should be reduced by 2 times
Q: Must be increased by 2 times
D: Muscle relaxants should not be used

Answer: B

13: Neuromonitoring electrode positioning tests at the level of vocal folds include:

Possible responses:

A: Respiratory variability
B: TAP test
Q: Repeated direct or fibrooptic laryngoscopy
D: Impedance test
D: Bispectral index
E: All of the above

Answer: A, B, C

14: The optimal muscle relaxant in a patient with renal insufficiency on hemodialysis is:

Possible responses:

A: Succinylcholine
B: Pipecuronium
Q: Cis-atracurium
D: Rocuronium
D: Pancuronium

Answer: In

15: If there is a unilateral lesion of the recurrent laryngeal nerve during surgery, the patient will have:

Possible responses:

A: Pain syndrome on the affected side
B: Violation of sensitivity in the neck area
Q: Complete laryngeal paresis
D: Dysphagia
D: Hoarseness

Answer: D

16: Complications of hyperparathyroidism are:

Possible responses:

A: Pathological fractures
B: Anemia
Q: Chronic kidney failure
D: Hypercalcemic crisis
D: Heart failure
E: All of the above

Answer: E

17: Calciphylaxis is:

Possible responses:

A: The state of hypersensitivity of the body to calcium
B: High plasma calcium levels
Q: Low plasma calcium levels
D: Increased intake of calcium in the body
D: Calcium intolerance
						
Answer: A

18:To predict difficult intubation in a patient with thyroid cancer, it is important to:

Possible responses:

A: Mallampati Scale
B: Degree of mouth opening
Q: Tireomental distance
D: Computed tomography of the neck organs
D: All of the above
						
Answer: D

19: A devicethat allows you to install an endotracheal tube with a sensor for neuromonitoring as accurately and atraumatically as possible:

Possible responses:

A: Air duct
B: Magill's Forceps
Q: Ultrasound Machine
D: Pressure gauge
D: Videolaringoscope
						
Answer: D


20: Thoracoscopic parathyroidectomy requires:

Possible responses:

A: Neuromonitoring
B: Central vein and main artery catheterization
B: Separate ventilation of the lungs
D: Epidural anesthesia
D: Extended mechanical ventilation in the intensive care unit
						
Answer: In

3.1.5.	 Methodological materials for students ' assessment of the content and quality of the educational process:

Sample questionnaire-feedback on teaching the discipline
Please fill out an anonymous feedback form for the course you completed. The aggregated questionnaire data will be used to improve teaching. 
For each question, put the corresponding scores on a scale from 1 to 10 points (circle the score you selected). If necessary, enter your comments.

1. How satisfied are you with the overall content of the discipline?
1 2 3 4 5 6 7 8 9 10
Comment_________________________________________________
2. How satisfied are you with the forms of teaching? 
1 2 3 4 5 6 7 8 9 10
Comment_________________________________________________
3. How do you assess the quality of preparation of the proposed teaching materials?
1 2 3 4 5 6 7 8 9 10
Comment_________________________________________________
4. How satisfied are you with teachers ' use of interactive and active learning methods?
1 2 3 4 5 6 7 8 9 10
Comment_________________________________________________
5. Which of the topics of the discipline do you consider most useful and valuable in terms of further training and / or application in subsequent practical activities?
6. What would you suggest to change the methodological and content plan to improve the teaching of this discipline?
[bookmark: _Hlk110423618]thank you!
[bookmark: _Hlk107399060]
3.2. Human resources support
3.2.1. Education and / or qualifications of teachers and other persons authorized to conduct training sessions
Teachers participating in the program must have a higher medical professional education, a specialist certificate or accreditation in the specialty "Anesthesiology and Resuscitation", at least 5 years of experience in anesthesiology, and experience working with a neuromonitor. 
 
3.2.2. Provision of training, support and (or) other personnel
Not provided.
 
3.3. Material and technical support of the academic discipline
3.3.1. Characteristics of classrooms (premises, places) for conducting classes
[bookmark: _Hlk110422863]An educational audience equipped with the necessary technical means to demonstrate presentations of lecture and seminar material.
Practical exercises (including simulation) are conducted directly in the operating room and the Department of Anesthesiology and Resuscitation of the Pirogov High Medical Technology Clinic

3.3.2. Characteristics of classroom equipment, including general-purpose non-specialized computer equipment and software
· equipment for making presentations;
· a computer with standard software.
· multimedia projector;
· screen.

3.3.3.Characteristics of specialized equipment
Neuromonitor-provides effective intraoperative monitoring of the thyroid nerves during surgery, allows direct nerve stimulation using manually guided probes. It contains a database of myograms during stimulation of various nerves in the neck. In simulation mode, it allows you to determine the type of nerve being stimulated. 
Endotracheal tubes and sensors for neuromonitoring – allow you to register the contraction of the vocal cords during stimulation of the nerves of the neck.
Specialized equipment and supplies are provided by the Pirogov High Medical Technology, Clinic of St. Petersburg State University.

3.3.4. Characteristics of specialized software
Not required.

3.3.5. List and volumes of required consumables
Printer paper (1 pack).

3.4. Information support
3.4.1. List of required literature
Not provided.

3.4.2. List of additional literature
1. Anaesthesiology [ Text]: national manual. / ed. by A. A. Bunyatyan, V. M. Mizikov; Federation of Anesthesiologists and Resuscitators; ASMOC. - Short ed. - Moscow: GEOTAR-Media, 2017. - 656 p. - (National guidelines).
2. Anaesthesiology and resuscitation :clinical guidelines / ed
. by I. B. Zabolotskikh, E. M. Shifman; Federation of Anaesthesiologists and Resuscitators.  Moscow: GEOTAR-Media Publ., 2016, 960 p. (in Russian).
3. Murdzhani N., Viola N., 
Okhri S. K. Osnovnye voprosy kardiokhirurgii [Basic issues of cardiac surgery].  Moscow: GEOTARMedia Publ., 2021, 424 p.
4. Gwinnutt, K. L. Clinical Anesthesia / 
K. L. Gwinnut ; translated from English by A. E. Lyubova; edited by S. V. Sviridov. - Moscow: BINOMIAL. Laboratory of Knowledge, 2015. - 302 p.: ill. 
5. Emergency medical care [Text] national manual.  S. B. Bagnenko, 
M. Sh. Khubutiya, A. G. Miroshnichenko, and I. P. Minnullin, ed., ASMOK, Russian Ambulance Service. - Moscow: GEOTAR-Media, 2015. - 480 p.: ill. - (National guidelines).
6. Omen, K. S. Secrets of emergency medicine / K. S. Omen, J. Kiziol-McLain; translated from English. edited by M. M. Abakumov.  Moscow: BINOM Publishing House, 2015, 675 p. (in Russian).
7. Procedures and techniques in emergency medicine / ed. by R. Irwin [et al.]; translated from English. ed. by E. A. Evdokimov, A. A. Mitrokhin. - Moscow: BINOMIAL. Laboratory of Knowledge, 2015, 392 p. (in Russian).
8. Practical skills in anesthesiology, resuscitation and intensive care: textbook. manual / ed. by A.M. Ovechkin.  Moscow: Prakticheskaya meditsina Publ., 2014, 80 p. (in Russian).
9. Stone, D. Visual anesthesiology / D. Stone, W. Fawcett; translated from English 
by A.V. Alekseev; edited by V. A. Svetlov.  Moscow: GEOTAR-Media Publ., 2016, 120 p. (in Russian).
10. Sumin S. A., Shapovalov K. G. Anesthesiology, resuscitation, intensive care : textbook for students of institutions of higher professional education /
S. A. Sumin, K. G. Shapovalov. - 2nd ed., reprint. and add-ons.  Moscow: MIA Publ., 2021, 624 p. (in Russian).

3.4.3. List of other information sources
· University Information System Russia URL: http://www.cir.ru/index.jsp
· Web page of the St. Petersburg State University Faculty of Medicine: http://med.spbu.ru
· PubMed search database: http://www.ncbi.nlm.nih.gov/sites/entrez/
· Medscape search resource: http://www.medscape.com/
· Russian Scientific Electronic Library: http://elibrary.ru/ 
· Website of the Journal of Anesthesiology and Resuscitation https://www.mediasphera.ru/journal/anesteziologiya-i-reanimatologiya Journal of Clinical Direction. The main focus is on the problems of general anesthesia in surgery, intensive care and resuscitation.
· Website of the Journal "Bulletin of Intensive Care named after A. I. Saltanov" https://intensive-care.ru/ 

Electronic book libraries:
· http://medbasis.ru/
· http://padabum.com/
· http://dynamed.com/
· http://clinicalKey/
· https://medinformator.blogspot.com

Section 4. RAP Developers
1. Sergey M. Efremov, MD, Deputy Director for Research at the Pirogov Clinic for High Medical Technologies, St. Petersburg State University, sergefremov@mail.ru@mail.ru
2. Alexey Kulikov Candidate of Medical Sciences, anesthesiologist-resuscitator of the Department of Anesthesiology and Resuscitation of the Pirogov Clinic of High Medical Technologies, St. Petersburg State University, alekseykulikov1987@yandex.ruyandex.ru
3. Mikhail A. Alekseev, anesthesiologist-resuscitator of the Department of Anesthesiology and Resuscitation of the Pirogov Clinic of High Medical Technologies, St. Petersburg State University, miha_decor@mail.ru.
