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Fig. lBurger HC, van Milaan JB (1947): Heart vector and leads - Il Br' Heart 'l 9t 154-60'

2) There are pill (capsL e) sized cameras that patients can swallow to-video image a patient's digestive

tract. Consider that ;n electric dipole source v'ias placed inside the pill such that it's ofientation is

parallel to the length ofthe pill (Iig. 2)

Fig 2 Camera & dipole pill/capsule

Devise a magnetic OR electric lead system to detect the pill inside the patient's stomach (you can

i..u." itru, itl" .to.u"h is located on levels 7-9 inFig j) Discuss thefollowing points (a) (b) in
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a) Design your lead system Explain why you designed itthis way (Hint: read part c) (10%)
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b) What happens to the measured voltages at your chosen electrodes as the pill moves around inside
the stomach? Consider the pill moving vertically, horizontally, and rotationally. (10%)

Fig.3 Use the number & letter combinationsto explain your electrode locations. Figure rnodified fron [book Fig 11.]41.

3) YoLr have a young child patient (e.g. BaIt Simpson) coming to a magnetoencephalography (MEG)
study and you are asked to measue those signals related to visual stimuli that are generated on the
cortex at the back ofthe head. Assume he has a normal sized brain unlike his father, Homer
Simpson. The signals measured with magnetic sensors are called visual evoked fields. The
coresponding signals measured with electric sensors are called visual evoked potentials.
Unfofunately you only have a MEG helmet designed for adult studies available. This helmet
includes 64 sensors and you have a possibility to use either axial gradiometers or planar
gadjometers. (Hint: read question 4).

d Describe what kinds ofDroblems arise due to use ofan adult helmet on a child? Describe the
problems separately for a,rial and planar gradiometers. (10%)
b) What would be the optimal measurement setup (coils, sensor placement etc.)? (10%)



c) Wlat \\,ould the MEG helmet detect on his t'ather's head, Homer Simpson, for both the axial
and planar gradiometers? Remember Homer's brain is not nomal (see figure above). (10%)

4) Explain the significance olFig 4A regarding the electrodes and $adiometers in Fig 48-
E. (20%)
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Axial gradiometer Planar gradiometer
Fig. ,l (A) Half-sensitivity volumes for t\!o- and three-electrode electric leads (yellolv lines), planar gradiomerers of 10 mm
coilradius (blue line) and I mm coil mdius (dashed blue lines) as a function ofeleclrode dislance/gradiomerer baseljne.
(The half-sensitivity volume ofthe axial gradiometer falls outside the figufe.)The measurement situations are shown (B) for
the two-electode and (C) for the lhree-electrod€ electric leads, (D) for the dial gradiometer and (E) for the planar
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gradiometers. The head model is the inhomogeneous spherical modei of Rush and Driscoll (Suihlo and Malnivuo, 1993)

5) Explain one practical application ofimpedance plethysmography and how it works (1070)
Happy Holidays!!!


