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B 1-2. practicals – Introduction to invasive monitoring 
(Tools of volume correction, injections,
infusions, technique of blood sampling,
ex vivo venous cannulation)

B 3-4. practicals – Monitoring of the cardiovascular system

B 5-6. practicals – Complex monitoring

Institute of Surgical Research
Basic Medical Skills

The injections

Intracutaneous injection

Subcutaneous injection

Intramuscular injection

Intravenous injection
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Introduction of Braunule

Computer simulation of vein
access

CATHSIM
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Information from your patient

Site selection:
You can choose among sites: left or right hand, arm or
antecubital fossa
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1. Patient identification
2. Inform patient
3. Wash hands
4. Setting for venous cannulation

11. Apply the catheter – needle introducing into the lumen
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Evaluation of your intervention

Preparing for invasive monitoring:

1. Venasection ex vivo

2. Seldinger technique
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Incision

Dissection of the vein 1.
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Introduction of double thread 1.

The Seldinger technique for central venous 
catheterization

1. Introduce a Braunule into a peripheral vein

3. Insert a flexible guide-wire into the central vein

5. Insert – then remove the dilator cannula

6. Insert the central venous cannula

2. Remove the needle

4. Remove the Braunule cannula

7. Remove the guide-wire



8

Practicals
Working in groups of 4 under the guidance of a tutor;

Entering the operating room: take caps and masks;

1. Administration of i.c., s.c., i.v. és i.m. injections after
disinfection on a practice pad

2. Computer simulation of vein access (Cathsim)

3. Introduction of Braunule and butterfly needle on a plastic
hand; giving infusions; use of infusion pump.

4. Taking blood samples;

5. Venasection ex vivo:

6. Seldinger technique;

B 1-2. practicals – Introduction to invasive monitoring

B 3-4. practicals – Monitoring of the cardiovascular system
Cannulation of jugular vein→ CVP measurement;
Cannulation of femoral artery → Arterial pressure
measurement; 
Thermodilution cardiac output measurement;

B 5-6. practicals – Complex monitoring

Institute of Surgical Research
Basic Medical Skills
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PiCCO Monitor

Arterial thermodilution catheter

Temperature sensor

Pressure transducer

Central venous catheter
Injectate saline
temperature sensor
housing

3. Cardiac Output measurement with a 
transpulmonary thermodilution (TDa) method

Blood pressure
and

thermosensor

CV catheter

1. Dissecting of left jugular vein

2. Dissecting of left femoral artery

3. Transpulmonary
cardiac output 
measurement

4. Arterial and 
venous blood
sample taken

Summary of the Practical
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The execution of the practical

Scrub preparation, gowning, gloving: approx. 8 min;

8 students/operating tables

Three surgical teams /operating table:
as surgeon, first and second assistants and nurse

Surgical Team 1:
Dissection and cannulation of the left jugular vein;

Surgical Team 2:
Dissection and cannulation of the femoral artery;

Surgical Team 3:
Dissection and cannulation of the right jugular vein

Institute of Surgical Research
Basic Medical Skills

B1-2 Practicals – Perioperative volume therapy

B3-4 Practicals – Cardiovascular monitoring

B5-6 Practicals – Complex (non-invasive) monitoring 
1. respiratory system,
2. microcirculation,
3. gastrointestinal system,
4. excretion – urinary tract monitoring
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I. Respiratory System Monitoring

1. Observations: respiratory movements; type, depth and frequency of 
breathing; skin colour (cyanosis).

2. Methods for monitoring the respiratory system:
• Securing open airways – intubation
• Mechanical ventilation
• Monitoring of respiratory gases

Microcirculation of sublingual mucosa using intravital
videomicroscopy or orthogonal polarization spectral (OPS) 
imaging.

Natural contrast agent: Hgb in the capillaries;
Visibility: approx. 1 mm depth;
Measured parameters:

Red blood cell velocity
Capillary perfusion ratio  (perfused/nonperfused capillaries ratio)

II. Monitoring of II. Monitoring of thethe microcirculationmicrocirculation
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Sigmoid Tonomitor
(with balloon)

2,5 ml

Saline

Equilibration time : min. 30 min
„Static” device

Monitoring Monitoring ofof thethe microcirculationmicrocirculation 2:2:
Catheters of gastrotonometry

Bicarbonate buffer
0,2-0,3 ml

Equilibration time: 5-6 min
Dynamic device

Capillary Tonomitor
by Boda et al. 2006

pCO2
measurement

with
capnograph

Monitoring of 
sublingual
microcirculation

Sublingual and 
gastric

tonometer
probe

CO2 gap
determination

Mechanical ventilation

Analysing of previous
blood sample
taken and  blood
gase measurement

Non-invasive
monitoring of 
respiratory gases:
• Capnometry
• Pulseoxyimetry

Summary of the Practical
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IV. Urinary system monitoring
Catheterization of the bladder

Male catheterization Female catheterization

The execution of the practice
Demonstration of non-invasive monitoring

(outer operating room)

max. 8 students
Capnometry → EtCO2

Pulsoxymetry → O2 saturation
Mechanical ventilation –
settings
Sublingual and gastric
tonometry
Analysing of previous blood
gase measurement
Direct monitoring of sublingual
microcirculation by OPS 
technique

max. 4 students
Endotracheal

intubation - model
(internal op. 

room)

max. 4 students
Bladder

catheterization -
model

(internal op. 
room)

male female



14

Statistics of Basic Medical Skills Course

Number of applicants to the course: 115 37
Number of graduates of the course: 115 37
Average grade at practical exam: 4.82 4.91

Hungarian Foreign students

Results of the opinion polls regarding the practicals:

„Opinion about the practices” 4.8 4.8

„Distinctness and usefulness of presentations 4.5 4.5
introducing the practices”

„Utilization of available time” 4.2 3.4

„Organization of the practices” 4.5 4.2

„Possibility of active participation” 4.6 4.3

„Readiness of teachers to help” 4.7 4.8

„Usefulness of teaching tools, models, phantoms, 4.6 4.7
computer simulator program”

„The value of the subject in medical education” 4.7 4.8


