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o B33 B (magnetic resonance imaging, MRI)

7 g ek g B2 (functional MRI, fMRI)
4 7 [l (electroencephalogram, EEG)
F% # ik (eye tracker system)

7 kE R T ¢ F (transcranial magnetic stimulator, TMS)
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* Why | say so?
* A lot of difficulty in recruiting subjects (even in campus, and
especially in southern Taiwan)

* Even students, RAs, and Pls, sometimes resist, too.

* But..

* Alot of publications mean a lot of subjects

* From newborns to 90 yrs olds; from born-blind to vegetative state
patients...

* Magnetism is not X-ray (though always combined in radiology
department )

* Almost all fMRI practitioners are constantly being scanned...




Lists of criteria to exclude subjects...
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Magnet Safety: Big Things

Source: www.howstuffworks.com

Source: http://mwww.simplyphysics.com/
flying objects.html

“Large ferromagnetic objects that were reported as having been drawn into the MR equipment
include a defibrillator, a wheelchair, a respirator, ankle weights, an IV pole, a tool box, sand
bags containing metal filings, a vacuum cleaner, and mop buckets.”

-Chaljub et al., (2001) AJR


http://www.howstuffworks.com/
http://www.simplyphysics.com/flying_objects.html
http://www.simplyphysics.com/flying_objects.html
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Very Serious Risk

*MDR-175218;
A patient with an implanted cardiac pacemaker died during or shorthy after an MR exam. The coroner determined that
the death was due to the interruption of the pacemaker by the WME system. (9/15/89)

MOR-349790;
A patient with an implanted intracranial aneurysm clip died as a result of an attempt to scan her. The clip reportedly
shifted when exposed to the magnetic field. The staff apparently had obtained information indicating that the material in
this clip could be scanned safely. {11/11/92)

MOR-A05200:;
A pair of scissors was pulled out of a nurses hand as she entered the magnet room. The scissors hit a patient causing
a cut on the patient's head. (8/2/93)

MDOR-591457:
A child received a bum to the right hand from an ECG cable while the patient was anesthetized. A skin graft was
required to treat the affected area. (1/26/95)

MORE-100222:
Dislodgement of an iron filing in a patient's eye during MR imaging resulted inwvision loss in that eye. (1/5/55)

MOR-391667;
A patient received small blistered burns to the left thumb and left thigh. Reportedly, the operator input an inaccurate
patient weight resulting in an incorrect SAR value. (2/10/93)

Source: http://www.fmrib.ox.ac.uk/%7Epeterj/safety docs/fda primer.html



http://www.fmrib.ox.ac.uk/~peterj/safety_docs/fda_primer.html

Magnet Safety: Little Things

Aneurysm clips can be
pulled off vessels, leading
to death

Flying things can kill people.

Even in less severe incidents, they can fly
into the magnet and damage it or require
an expensive shutdown.




NCKU MRI Safety Zone I




Safety Zone 11
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Safety Zone II




Safety Zone IV
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* Before the scan

* Pre-test (could book mock scanner room for compatibility
test of equipments: response box, computer program,
trigger receiving, synchronization, etc)

* Prepare a backup laptop (been checked for compatibility)
* Fillin Zas A= & s 5 KE (parameter consultation)
* Prepare a log-book for each RA/student
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CENSMERARIE OBEREHMRPRO 201405 B3]

B FERPORRZSY o FRBTREZSH o % MRUBHSSEE
Bt :

(1) ERPORRSE , MANTH-. =, -1, @2, [-11R

() BERSTREZSN  BAR TS~ H.

(3) &% MRIRAESUCAN , EIOEBGEERG , AR  XEAPO,

=, Protocol Name:_ NCKU Kunglab Greeble  (ex:NCKU ShawlLab,

T Z. Sequence Management:

iggR, Name © T1 (03:38)
¢ * Greeble_locl (05:30)
¢ * Greeble_loc2 (05:30)
¢ Greeble_NIV1 (05:30)
2 * Greeble_NIV2 (03:30)
« ¢ Face NIV1 (05:30)
Face NIV2 (0
Greeble_veril (05:30)
Greeble_veri2 (05:30)
s * Greeble_veri3 (05:30)

Total scan time ~= 60min 30s

= gt (FSPGR/T1-wei P tH
28058 POTERSEE BT RSB
1. FOV (Freg : cm / Phase : {&8) 24/1
(42):Phase BIRIFOV &Freq
JTEIFOVB91 f§

OENSERFEEE OEMBIARPO 201405 857

2. Matrix size (Epeq / Phase) 2424
3. Flip angle () 12
4, Slice thickness (mm) 1

5. Bandwidth 3125
6. Loss per slab 170

Scan time = 03:38(min;sec)



During the scan

* Have at least a lab partner (sometimes two) to help!

* Mentally rehearse the procedure (because it is a
highly pressing environment)

* Have someone experienced to accompany (especially
at the beginning)—always helpful if “onsite
debugging” happens...

* Write down anomalous points (subject
motion/complaints, program glitches, screen
blackouts, etc)



After the scan

* Prepare a USB-3 or thunderbolt (more expansive)
portable HDD for faster data transfer

Storejet® 500{7 BEIAERFRE BUFFALD aurraLo wn sTan

o
. $7,880 an —_— — = wuns2188
(<5 min) (<20 min)

* Copy behavioral data files (or put in Dropbox/
GoogleDrive)

* Incidental findings have to be carefully handled (refer
to Pl for better informing)



Some concluding points for Pls...

* Never take it too lightly.

 NCKU MRI center requires all practitioners (including Pls)
do safety exams EVERY YEAR!

* Pl is recommended to be your own first subject.
* Only after scanned, you know what it is like being a
participant
* Also easier to debug the program, how to better relaxed,
and when to rest

III

* “Unconditional” monetary rewards are encouraged

 When subjects quit, still give them money (and no
discounts please!) and thank them



4) RBIEE

» Fire safety
 always give subjects a panic button
* make sure that subject can be evacuated quickly if needed
» have an MR-compatible fire extinguisher available
« operator must know safety protocols (stop firefighters from
entering the MR!)
* Quenching
 rapid decrease in magnetic field strength
* helium boils off and can fill room (displacing oxygen)
* can occur spontaneously
* only voluntarily initiated in extreme situations

* Burns
« do not loop any wires or cables
 do not place electrodes on subjects’ skin

* Flooding/earthquakes/power-outs/etc
 stop the experiment, exit the subject
« power down the system (if possible), call for help
e aet unstairs and aet help



Other safety Issues

 Claustrophobia
 Ssubject screening
 could be tested in mock scanner

* Peripheral nerve stimulation

* rapid switching of gradients can lead to generation of
currents in the body that stimulate the nerves (e.qg.,
twitching)

« manufacturers limit rate of gradient switching to avoid
problems

« Acoustic noise
« without ear protection, could cause hearing loss
« soundproofing
 earplugs
* headphones
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* Decide fMRI parameters beforehand.

va

* Prepare for everything
e Relaxed

* Hope for the best, but prepare for the worst (make
sure no one gets hurt!)
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1) RS HEENBE

* Anonymity: de-facing or head-stripping

* PI: calm, friendly, and care (if possible)
 Recommend further exam (and electronic
pictures ok if needed)
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Table 1. Qualitative description of the major potential ethical concerns identified in the articles
retrieved. fMRI: functional magnetic resonance imaging.

Concerns Number of articles®
Recruitment of vulnerable groups 5

Informed consent

Incidental findings 11

Limitations of the technique, interpretation and validity of results 9

Risks and safety 4

Confidentiality and privacy 8

fMRI applications outside the laboratory
® Presurgical planning

* Diagnostic and predictive potential

® Forensic, security and military use

® Commercial use

Public communication of research results

O oW UM

The sum of the number of articles is superior to the total number retrieved (n = 42) because the majority of
articles found (64%) focused on multiple ethical issues

Source: Seixas et al. (2008). Ethics in fMRI studies. Clinical
Neuroradiology.



https://link.springer.com/content/pdf/10.1007/s00062-008-8009-5.pdf

Women Convicted of Child

Neuroscientist #
Abuse Hopes fMRI Can | Uses Brain Scan [fi ‘
Prove Her Innocence SCIENTIFyc to See Lies Form k =
SUBSCRIBE SECTIONS BLOGS READ MAGAZINE AMERICAN B ” \“f’ . 5 )
e Topics

Nature. 2008 Jun 12;453(7197):869-78. doi: 10.1038/nature06976.

What we can do and what we cannot do with fMRI.

Logothetis NK1.

) Author information

Abstract

Functional magnetic resonance imaging (fMRI) is currently the mainstay of neuroimaging in
cognitive neuroscience. Advances in scanner technology, image acquisition protocols,
experimental design, and analysis methods promise to push forward fMRI from mere
cartography to the true study of brain organization. However, fundamental questions concerning
the interpretation of fMRI data abound, as the conclusions drawn often ignore the actual
limitations of the methodology. Here | give an overview of the current state of fMRI, and draw on
neuroimaging and physiological data to present the current understanding of the haemodynamic
signals and the constraints they impose on neuroimaging data interpretation.
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Normal Adult Brain Waves

Beta

Awake with
ANTNAMNMAMNN AN APV A ATl ptaafANn
14-30 Hz

mental activity

Awake and VM/V\\N\AA/\AN\WWMI\A Alpha
8-13 Hz

resting

Sleeping M\W\/\mmm I';e:'a
-7 Hz
Delta

Deep sleep <3.5 Hz
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seizure disorders (such as epilepsy)

sleep disorders (sleep stages)
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Fig. 2. Interindividual differences in alpha frequency are large and vary with age and memory performance. (A) From early childhood to puberty, alpha
frequency increases from about 5.5 to more than 10 Hz but then starts to decrease with age. This decrease in alpha frequency may be due to age related
neurological deseases or even to the lack of “mental training” in the later lifespan but not to age per se. (B) As compared to bad memory performers. good
performers have a significantly higher alpha frequency. This holds true not only for young and healthy subjects (e.g. Refs. [69.71,73] but even for
Alzhemmer demented subjects [71].

Klimesch, et al., Brain Research Review, 29, 169-195, 1999.
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* The EEG system has CE medical certification and FDA
approval and meets FDA patient safety guidelines.
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A& 87 ik (Eye tracker)
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p& %7 (R 3 4] Video-Based Eye Tracker

= Eyelink©1000

i The eye tracker incorporates Microprojectors 2 Image sensors register
£ near-infrared microprojectors, create reflection w"  the image of the user, the
i optical sensors and image pattems on the E',es/& user’s eyes, and the

processing. projection pattemns, in

real time.

Image processing

i5 used to find features of
the user, the eyes and
projection pattems,

= Mathematical models are

" used to exactly calculate
the eyes’ position and
the gaze point.

The Eye Tracker
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The scene camera The illuminators
records what the user ****"********%, create a pattern of
is looking at. near-infrared light
on the eyes.

An eye tracker
consists of cameras,
illuminators and
algorithms. The cameras
take high-resolution
J \ images of the user's
eyes and the pattems.

The image processing algorithms
find specific details in the user's eyes and
reflections pattemns.

essssssssnsassnns

6 Based on these details the eyes’ position
and gaze point are calculated using a
<teseesssennss sophisticated 3D eye model algorithm.

Tobii Pro Glasses 2
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Figure 1. The first-30-second hot spot diagram of the homepage
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the habits of the female and male users



Retrieving server info...

The M4A4 carbine is a powerful and precise automatic rifle that excels at midrange combat, but can be
mastered for both long range and COB.

Dust I

Casual
& Bomb Scenario Mission
/) Buy new weapaons at the beginning
of each round with money ear

Settings:

- Friendly fire is OFF

- Team collision is OFF

+ 50% kill reward amounts
- Best out of 15 rounds
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TRANSCRANIAL MAGNETIC STIMULATION
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Mechanism of Action:
How does TMS work?

https://www.youtube.com/watch?v=z2aBf8XzORU
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https://www.youtube.com/watch?v=gkNbYHu_STU



TMS 18 25
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( stroke ) ~ amyotrophic lateral sclerosis
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NATIONAL CHENG KUNG UNIVERSITY
MIND RESEARCH AND IMAGING

E«']f_’ﬁ;\:IJ"’tg ouﬁg’g?fg\fﬂz
Mind Research & Imaging (MRI) center
National Cheng Kung University




