FYS 4250
20 questions to each chapter
Chapter 5
1. How can we control the oxygen-level when a patient is ventilated with a self-inflating O2-concentrations?
2. How can we avoid wasting costly anesthetics when ventilating patients with mechanical ventilation, what are the main risks with the method and how can we minimize this risk?
3. What is microdialysis and how can this method be used for finding concentrations in the extracellular fluid in the brain?
4. What is the difference between low-flow rate and no-net flux?
5. Why is always a volume of air trapped in the lungs?
6. What are the main parts of a servocontrolled ventilator, and what would happen if we removed the expiratory valve?
7. What is volume-controlled ventilation, and how is the servo-ventilator acting to provide the volume-controlled mode?
8. What is pressure-controlled ventilation, and what factors affect the volume in this mode?
9. If you have a patient where you suspect high airway resistance, which mode would you select?
10. What are the main advantages with each mode, and what are the main disadvantages?
11. What happens if the inspiration time Ti is too short during inspiration?
12. What happens if the expiration time Te is too short during expiration?
13. What is peep, and how can the servo-ventilator achieve a decent peep?
14. How will low compliance influence on mechanical ventilation, and what would the ventilator-operator do to minimize the problem if the compliance decreases?
15. What are the main advantages and disadvantages with each ventilator mode?
16. What is a sidestream measurement, and what is the main advantages and disadvantages with this method
17. What is a typical error with a spectrophotometric method, and how can we minimize the problem?
18. What are the main sources of error when using a paramagnetic oxygen analyzer?
19. What is the main advantage with a full-body plethysmograph?
20. Explain the principles of mechanical hemodialysis, and explain why there is a pump generating an under-pressure in the tube that leads the waste to the sink

Chapter 6
21. Describe how the X-ray tube is designed
22. What is the collimator light good for?
23. Why is the mass attenuation coefficient important?
24. What is the difference between “Brems-strahlung” and characteristic radiation?
25. Why do we need a filter before the photons are leaving the x-ray tube?
26. What Is secondary radiation, what is the problem with it and how can we avoid it?
27. What kind of focal spot would you prefer if you were taking an X-ray image of a very small, bony structure in the wrist?
28. What are the main sources of error, and how can we minimize each?
29. What is a modulation transfer function and how can we derive it for an x-ray system?
30. What are the three main ways of protecting against ionizing radiation?
31. What is a contrast agent and what is the purpose of it?
32. What are the basic principles of a CT-scanner?
33. What is a simple back-projection and what is the main problem with the method?
34. What kind of filter is used to minimize the filtered backprojection error?
35. What is an iterative projection?
36. Explain the basic stages of an iterative projection
37. What is special with a CT-tube?
38. What defines the resolution of a CT-image?
39. How can a proper CT-image of the heart be taken without having an excessive dose?
40. What kind of energy is used for mammography X-rays?

Kapittel 7
1. Make a simple sketch of a photomultipliertube (PMT) and describe how it works, why will the PMT act as an amplifier
2. What are the main advantages of fluorescence spectroscopy compared to other methods for tumor detection?
3. Why is Electrosurgery not harmful for the patient, and why is it so popular?
4. How can you make sure that the current path is not through a vulnerable tissue when performing electrosurgery?
5. What are the main built-in safety features in an electrosurgical setup?
6. Why will a regular sinus-current cut the tissue, while an intermittent exponentially decreasing amplitude will coagulate the tissue?
7. What is bipolar electrosurgery, and why is it in most cases considered more safe for the patient?
8. What is an electromagnetic flowmeter, how does it work, what are the main problems (sources of error) with this method and how can we compensate for this?
9. Why do we need to introduce an AC-flowmeter when it is so many problems with the introduction of transformer voltage due to the alternating current?
10. What is transformer voltage?
11. How does the quadrature suppression flowmeter overcome the regular electromagnetic flowmeter shortcomings?
12. Why does the quadrature generator need to be 90 degrees out of phase to the magnet current driver?
13. What is the function of a quadrature demodulator?
14. What is the purposes of the two low-pass filters in the system?
15. Describe the different part of the blood, how is it possible to separate the different parts?
16. What is the purpose of a cell saver, and why do we need a centrifuge?
17. How can we be confident that the cell saver does not infuse airbubbles into the vein of the patient?
18. Why is stray current riskier during laparoscopy than during open surgery?
19. We do use an insufflator during laparascopy, what is the purpose of this and why is it important that it uses carbon dioxide instead of room air?
20. What is a laparascopic procedure, what devices will you need for this, and what are the main advantages/disadvantages with the procedure?

Kapittel 8
21. Explain how it is possible to measure cardiac output by means of a catheter?
22. Explain how it is possible to measure the blood pressure in the pulmonary artery
23. What are the main risks with a so-called Swan-Ganz catheter?
24. What is Fick's method, and what is the advantages/disadvantages with the method?
25. Discuss the thermodilution method vs the indicator-dye method, which one is preferable for repeated cardiac output measurements?
26. Give a short description and a simple sketch of a Doppler flowmeter. What is the main problem with this and what are the main sources of error?
27. Why is time-gate a problem for the doppler flowmeter?
28. What is a quadrature-phase detector, and how is this designed?
29. How can you find the velocity in the doppler signal, and how can you find the direction?
30. Why do you need two signals in the QPD, where one is the original oscillating signal and the other one is 90 degrees shifted?
31. How is it possible to measure the oxygenation in the brain?
32. EXPERT: Cerebral oximetry comprises a mix of venous and arterial blood. Why is it not possible to use the same principle as regular pulse oximetry to identify the arterial saturation?
33. When regular pulse oximetry use absorption of energy, what will cerebral oximetry use?
34. Why do you need to start cerebral monitoring when the patient is still awake?
35. What is the principle of using ultrasound as a knife for surgical procedures?
36. Why is Electrosurgery still preferred before ultrasoundsurgery?
37. What is the main advantage of ultrasoundsurgery?
38. What is necessary to have a system for neuro navigation, and what are the main sources of error?
39. What is a brain shift, and what can be done to counteract the effect of this?
40. How can we be sure that the navigation system is properly calibrated to the anatomy of the patient?




