SYLLABUS
for the education cycle starting in the academic year 2021/2022
	Name of course/module
	Nuclear medicine

	Name of unit(s) in which the course is implemented
	Department of Nuclear Medicine

	E-mail of the unit
	nukleo@umb.edu.pl

	Faculty
	Faculty of Medicine with the Division of Dentistry and Division of Medical Education in English

	Major
	Medicine

	Mode of study
	Long-cycle studies

	Form of study
	full-time x                                  part-time 

	Language of the course
	Polish x                                                    English x

	Course type
	obligatory x                                facultative 

	Year/ semester
	I    II    III x   IV    V   VI 
	1    2    3    4    5    6 x   7    8    10 
11    12 

	Introductory courses and essential requirements

	The student should have knowledge and skills acquired during the classes of: anatomy, physiology, pathophysiology, internal medicine and pediatrics, and should know the physical basis of ionizing radiation (biophysics).

	Number of hours of teaching divided into forms of teaching
	III year - 30 hours (10-lectures, 10-seminars, 10-practical classes)

	Course assumptions and objectives
	Students should know the principles of performance and proper interpretation of radioisotopic diagnostic tests, the application of therapeutic procedures using radioisotopes and compliance with the principles of radiological protection.

	Teaching methods

	- transfer of knowledge in a lecture form

- practical classes in the NM Clinic

- analysis and interpretation of diagnostic imaging examinations combined with case descriptions

- consultations (both regular and organized on a case-by-case basis)

- discussion

- presentation

- independent searching for knowledge

- literature analysis

- other practical classes

	Name and surname of the tutor
	Scientific & didactic and didactic staff employed at the Department of Human Anatomy

	Name and surname of the person responsible for teaching
	Dr Saeid Abdlrazek, lek. Małgorzata Mojsak


	Symbol 

and number of the learning outcome

in accordance with the educational standard and other subject learning outcomes
	Description of the learning outcomes for the major
	Form of training
	Method of verification of assumed learning outcomes

	Knowledge 

	H.W1
	Demonstrates knowledge of the theoretical basis and practical principles of radiological protection procedures
	Lecture

Seminars

practical classes
	Summarizing methods:
- written assessments
Formative methods
- observation of student work

- assessment of activity during classes

- evaluation of preparation for classes

- discussion during classes


	H.W2
	Demonstrates knowledge of the construction and principle of operation of devices used in radioisotope diagnostics (planar gamma camera, SPECT-CT camera, PET-CT).
	
	

	H.W3
	Demonstrates knowledge of diagnostic and therapeutic procedures associated with the use of open radiation sources including:

· radioisotopic examination of the cardiovascular system

· radioisotopic examination of the endocrine glands

· radioisotopic examinations of the gastrointestinal tract

· radioisotopic examinations of the genitourinary system

· radioisotopic examinations of the osteoarticular system

· radioisotopic examinations of the nervous system

· radioisotopic examinations of the respiratory system

· radioisotopic examinations used in diagnosis of cancer

· radioisotopic studies used in diagnosis of inflammatory foci

· radioisotopic studies used in paediatrics

· radioisotopic procedures for the treatment of benign and neoplastic thyroid diseases, joint diseases, painful symptoms in malignant lesions metastatic to the skeleton 

· radioisotopic procedures used in other tumour diseases (treatment with MIBG, monoclonal antibodies, somatostatin derivatives, treatment of tumour effusions into pleural cavity, peritoneum)
	
	

	H.W4
	Demonstrates knowledge of the methods of obtaining artificial radioisotopes
	
	

	H.W5
	Demonstrates knowledge of quality control methods for measuring apparatus, radiopharmaceuticals and course of examinations
	
	

	H.W6
	Demonstrates knowledge of the principles of radioisotopic extracorporeal determinations (RIA, IRMA technique and others) 
	
	

	Skills

	H.U1
	Demonstrate the ability to:

· independently prepare radiopharmaceuticals

· Independently prepare and interpret radioisotope examinations

· independently carry out therapeutic procedures performed with radioisotopes and treat possible complications

· use computerised methods to develop the examinations the examinations

· independently perform radioactivity measurements on radiopharmaceuticals

independently perform tasks relating to the principles of radiological protection (decontamination, dosimetry, selection of shielding)
	Practical classes

seminars
	Summarizing methods:
- written assessments
Formative methods
- observation of student work

- assessment of activity during classes

- active participation and assessment of activity during the performance of individual procedures

- evaluation of preparation for classes

- discussion during classes


	social competences

	K2
	is able to establish and maintain deep and respectful contact with the patient as well as to show understanding for ideological and cultural differences
	Practical classes

seminars
	Summarizing methods: 

- continuous assessment by the teacher (observation)
Formative methods
- observation of student work

- discussion during classes

- opinions of patients, colleagues

	K3
	is guided by the welfare of the patient
	
	

	K4
	perceives and recognises own limitations and makes self-assessments of deficits and learning needs
	
	

	K1
	respects medical confidentiality and patient rights
	
	

	K7
	uses objective sources of information
	
	

	K8
	formulates conclusions from own measurements or observations
	
	


	ECTS credits
	2 

	Student workload

	Form of activity
	Number of hours to complete the activity 

	Activities requiring participation of the tutor:

	1. Course completion: lectures (according to the study plan)
	10

	2. Course completion: practical classes (according to the study plan)
	10

	3. Course completion: seminars (according to the study plan))
	10

	4. Course completion: optional classes
	

	5. Participation in consultations
	2

	
	hours total: 32

	Independent student work:

	1. Self-preparation for theoretical and practical classes (making a project, documentation, case description, etc.)
	6

	2. Self-preparation for assessments/colloquiums
	12

	3. Self-preparation for the final examination/assessment
	10

	
	hours total: 28


	Learning content of the course

	Learning outcomes

(symbol and number)
	Subject

	Lectures
	Lectures

	Knowledge:

1. Demonstrates knowledge of the theoretical basis and practical principles of radiological protection procedures.

2. Demonstrates knowledge of the construction and principle of operation of devices used in radioisotope diagnostics (planar gamma camera, SPECT-CT camera, PET-CT).

3. Demonstrates knowledge of the methods of obtaining artificial radioisotopes

4. Demonstrates knowledge of quality control methods for measuring apparatus, radiopharmaceuticals and course of examinations
	1. Outline of the history of nuclear medicine. Physical fundamentals of radioisotopic research - elements of nuclear physics. Basic techniques of nuclear radiation detection. Diagnostic apparatus in nuclear medicine.

	Knowledges:

1. Demonstrates knowledge of theoretical basis and practical principles of radiological protection procedures.

2. Demonstrates knowledge of quality control methods for measuring apparatus, radiopharmaceuticals and course of examinations
	2. Fundamentals of radiobiology and principles of radiological protection

	Knowledge:

1. Demonstrates knowledge of the construction and principle of operation of devices used in radioisotope diagnostics (planar gamma camera, SPECT-CT camera, PET-CT).

2. Demonstrates knowledge of diagnostic and therapeutic procedures associated with the use of open radiation sources including:

· radioisotopic examination of the cardiovascular system

· radioisotopic examination of the endocrine glands

· radioisotopic examinations of the gastrointestinal tract

· radioisotopic examinations of the genitourinary system

· radioisotopic examinations of the osteoarticular system

· radioisotopic examinations of the nervous system

· radioisotopic examinations of the respiratory system

· radioisotopic examinations used in diagnosis of cancer

· radioisotopic studies used in diagnosis of inflammatory foci

· radioisotopic studies used in paediatrics

· radioisotopic procedures for the treatment of benign and neoplastic thyroid diseases, joint diseases, painful symptoms in malignant lesions metastatic to the skeleton 

· radioisotopic procedures used in other tumour diseases (treatment with MIBG, monoclonal antibodies, somatostatin derivatives, treatment of tumour effusions into pleural cavity, peritoneum)

3. Demonstrates knowledge of the methods of obtaining artificial radioisotopes.

4. Demonstrates knowledge of quality control methods for measuring apparatus, radiopharmaceuticals and course of examinations
	3. Introduction to in vivo isotope diagnostics and radioisotope therapy . Methods of radioisotope production. Mechanisms of localisation of radiopharmaceuticals. 


	Knowledge:

1. Demonstrates knowledge of diagnostic and therapeutic procedures associated with the use of open radiation sources including:

· radioisotopic studies used in paediatrics

2. Demonstrates knowledge of quality control methods for measuring apparatus, radiopharmaceuticals and course of examinations

3. Demonstrates knowledge of the principles of radioisotopic extracorporeal determinations (RIA, IRMA technique and others)
	4. Radiocompetic methods and in vitro isotope diagnostics. Nuclear medicine in paediatrics.

	Knowledge:

1. Demonstrates knowledge of the construction and principle of operation of devices used in radioisotope diagnostics (planar gamma camera, SPECT-CT camera, PET-CT).

2. Demonstrates knowledge of diagnostic and therapeutic procedures associated with the use of open radiation sources including:

· radioisotopic examination of the cardiovascular system

· radioisotopic examination of the endocrine glands

· radioisotopic examinations of the gastrointestinal tract

· radioisotopic examinations of the genitourinary system

· radioisotopic examinations of the osteoarticular system

· radioisotopic examinations of the nervous system

· radioisotopic examinations of the respiratory system

· radioisotopic examinations used in diagnosis of cancer

· radioisotopic studies used in diagnosis of inflammatory foci

· radioisotopic studies used in paediatrics

· radioisotopic procedures for the treatment of benign and neoplastic thyroid diseases, joint diseases, painful symptoms in malignant lesions metastatic to the skeleton 

· radioisotopic procedures used in other tumour diseases (treatment with MIBG, monoclonal antibodies, somatostatin derivatives, treatment of tumour effusions into pleural cavity, peritoneum)

3. Demonstrates knowledge of quality control methods for measuring apparatus, radiopharmaceuticals and course of examinations
	5. Positron Emission Tomography (PET) in the diagnosis of diseases of the central nervous system, in cardiology and oncology. Prospects for development of nuclear medicine.

	Practical classes
	Practical classes

	Knowledge:

1. Demonstrates knowledge of the theoretical basis and practical principles of radiological protection procedures

2. Demonstrates knowledge of the construction and principle of operation of devices used in radioisotope diagnostics (planar gamma camera, SPECT-CT camera, PET-CT).

3. Demonstrates knowledge of diagnostic and therapeutic procedures associated with the use of open radiation sources including:

· radioisotopic examination of the cardiovascular system

· radioisotopic examination of the endocrine glands

· radioisotopic examinations of the gastrointestinal tract

· radioisotopic examinations of the genitourinary system

· radioisotopic examinations of the osteoarticular system

· radioisotopic examinations of the nervous system

· radioisotopic examinations of the respiratory system

· radioisotopic examinations used in diagnosis of cancer

· radioisotopic studies used in diagnosis of inflammatory foci

· radioisotopic studies used in paediatrics

· radioisotopic procedures for the treatment of benign and neoplastic thyroid diseases, joint diseases, painful symptoms in malignant lesions metastatic to the skeleton 

· radioisotopic procedures used in other tumour diseases (treatment with MIBG, monoclonal antibodies, somatostatin derivatives, treatment of tumour effusions into pleural cavity, peritoneum)

4. Demonstrates knowledge of quality control methods for measuring apparatus, radiopharmaceuticals and course of examinations

Skills and capabilities:

Demonstrate the ability to:

· independently prepare radiopharmaceuticals

· Independently prepare and interpret radioisotope examinations

· independently carry out therapeutic procedures performed with radioisotopes and treat possible complications

· use computerised methods to develop the examinations the examinations

· independently perform radioactivity measurements on radiopharmaceuticals

independently perform tasks relating to the principles of radiological protection (decontamination, dosimetry, selection of shielding)
	I 

1. Introductory information on nuclear medicine, the scope of its activities and the organisation of work in nuclear medicine facilities with particular reference to radiological protection and health and safety principles. 

2. General overview of radioisotope diagnostic possibilities and the use of radioisotopes in the treatment of various diseases. 

3. Participation in the examination of the patient, prior to radiopharmaceutical administration and during gamma-camera imaging. Identify indications and contraindications for the administration of the appropriate type of radioisotope

	Knowledge:

1. Demonstrates knowledge of diagnostic and therapeutic procedures associated with the use of open radiation sources including:

· radioisotopic examination of the endocrine glands

· radioisotopic examinations used in diagnosis of cancer

· radioisotopic procedures for the treatment of benign and neoplastic thyroid diseases, joint diseases, painful symptoms in malignant lesions metastatic to the skeleton 

2. Demonstrates knowledge of quality control methods for measuring apparatus, radiopharmaceuticals and course of examinations

Skills and capabilities:

Demonstrate the ability to:

· independently prepare radiopharmaceuticals

· Independently prepare and interpret radioisotope examinations

· independently carry out therapeutic procedures performed with radioisotopes and treat possible complications

· use computerised methods to develop the examinations the examinations

· independently perform radioactivity measurements on radiopharmaceuticals

independently perform tasks relating to the principles of radiological protection (decontamination, dosimetry, selection of shielding)
	II. 

1. Isotopic diagnosis of thyroid diseases. Discussion of the pathophysiological basis and diagnosis of thyroid diseases. 

2. Basic information on qualification of patients with hyperthyroidism for radioiodine 131I treatment. 

3. Monitoring of treatment of hyperthyroidism with 131I. Methods of assessing the effects of treatment. 

- Demonstration of tests and interpretation of the results of more interesting clinical cases, recorded on slides and in computer memory. 

4. Isotopic diagnosis and treatment of highly differentiated thyroid carcinomas. 

5. Participation in the examination and qualification of patients for radioiodine treatment. 

	Knowledge:

1. Demonstrates knowledge of diagnostic and therapeutic procedures associated with the use of open radiation sources including:

· radioisotopic examination of the endocrine glands

· radioisotopic examinations of the gastrointestinal tract

· radioisotopic examinations of the osteoarticular system

· radioisotopic examinations used in diagnosis of cancer

· radioisotopic studies used in diagnosis of inflammatory foci

· radioisotopic studies used in paediatrics

· radioisotopic procedures for the treatment of benign and neoplastic thyroid diseases, joint diseases, painful symptoms in malignant lesions metastatic to the skeleton 

· radioisotopic procedures used in other tumour diseases (treatment with MIBG, monoclonal antibodies, somatostatin derivatives, treatment of tumour effusions into pleural cavity, peritoneum)

2. Demonstrates knowledge of quality control methods for measuring apparatus, radiopharmaceuticals and course of examinations

Skills and capabilities:

Demonstrate the ability to:

· independently prepare radiopharmaceuticals

· Independently prepare and interpret radioisotope examinations

· independently carry out therapeutic procedures performed with radioisotopes and treat possible complications

· use computerised methods to develop the examinations the examinations

· independently perform radioactivity measurements on radiopharmaceuticals

independently perform tasks relating to the principles of radiological protection (decontamination, dosimetry, selection of shielding)
	III 

1. Isotope diagnostics in oncology. 

2. Sentinel node technique. Practical application. 

3. Radioisotope therapy in oncology and haematology. 

4. Isotope diagnostics in the detection of inflammatory foci. 

5. Demonstration of tests and interpretation of the results of more interesting clinical cases, recorded on slides and in computer memory. Participation in the examination of patients. 


	Knowledge:

1. Demonstrates knowledge of diagnostic and therapeutic procedures associated with the use of open radiation sources including:

· radioisotopic examinations of the genitourinary system

· radioisotopic examinations of the osteoarticular system

· radioisotopic examinations of the respiratory system

· radioisotopic procedures for the treatment of benign and neoplastic thyroid diseases, joint diseases, painful symptoms in malignant lesions metastatic to the skeleton 

2. Demonstrates knowledge of quality control methods for measuring apparatus, radiopharmaceuticals and course of examinations

Skills and capabilities:

Demonstrate the ability to:

· independently prepare radiopharmaceuticals

· Independently prepare and interpret radioisotope examinations

· independently carry out therapeutic procedures performed with radioisotopes and treat possible complications

· use computerised methods to develop the examinations the examinations

· independently perform radioactivity measurements on radiopharmaceuticals

independently perform tasks relating to the principles of radiological protection (decontamination, dosimetry, selection of shielding)
	IV.

 1. Static and dynamic scintigraphy of the skeletal system. 

2. Diagnosis and treatment of joint diseases. Radioisotopic synovectomy. 

3. Isotopic diagnostics of pulmonary embolism. 

4. Radioisotopic diagnostics in nephrology and urology. 

5. Participation in the examination of patients before administration of radiopharmaceuticals and during scintigraphic imaging. 

6. Isotopic diagnosis of parathyroid diseases. 


	Knowledge:

1. Demonstrates knowledge of diagnostic and therapeutic procedures associated with the use of open radiation sources including:

· radioisotopic examination of the cardiovascular system

· radioisotopic examinations of the gastrointestinal tract

· radioisotopic examinations of the nervous system

· radioisotopic examinations of the respiratory system

2. Demonstrates knowledge of quality control methods for measuring apparatus, radiopharmaceuticals and course of examinations
Skills and capabilities:

Demonstrate the ability to:

· independently prepare radiopharmaceuticals

· Independently prepare and interpret radioisotope examinations

· independently carry out therapeutic procedures performed with radioisotopes and treat possible complications

· use computerised methods to develop the examinations the examinations

· independently perform radioactivity measurements on radiopharmaceuticals

independently perform tasks relating to the principles of radiological protection (decontamination, dosimetry, selection of shielding)
	V

1. Radioisotopic diagnostic methods of the central nervous system. 

2. Nuclear medicine in cardiology. 

3. Radioisotopic diagnostics of gastrointestinal bleeding. 

4. Participation in the examination of patients before radiopharmaceutical administration and during scintigraphic imaging. 

5. Summary of practical classes.


	Obligatory literature: (1-2 items)

	

	Supplementary literature: (1-2 items)

	

	Criteria for the assessment of the achieved learning outcomes and the form and conditions of obtaining credit for the course: 

	A prerequisite for passing the course is attendance at all classes specified in the study plan and a positive grade from a test of theoretical knowledge.

In the case of justified absence - the obligation to make up the classes after prior arrangement with the tutor


……………………………………………………..…………………………..
(date and signature of the head of the teaching unit or the course coordinator)
