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1. An fMRI video

From http://www.sciencefriday.com/video/05/02/2008/read-my-brain.html
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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..

* A lot 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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MRI Safety

http://www.fmridnewbies.com/s/Psych9223 F2017_1D_ MR-Safety.pptx



Magnet Safety: Big Things

Source: www.howstuffworks.com

Source: http://www.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
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Demonstration of the powerful magnetic field
of a clinical 1.5 Tesla MR scanner
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Very Serious Risk

*MDR-175218:
A patient with an implanted cardiac pacemaker died during or shortly after an MR exam. The coroner determined that
the death was due to the interruption of the pacemaker by the MR systermn. (9/18/89)

MDR-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)

MDR-405200:
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)

MDR-591457:
A child received a burn 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)

MDR-100222:
Dislodgement of an iron filing in a patient's eye during MR imaging resulted in vision loss in that eye. (1/8/85)

MDR-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




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. Effect of a unremoved hair clamp, not ‘FH &'




NCKU MRI Safety Zone 1
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Safety Zone 11




Safety Zone IT
- R/NEIEENEEERAE. IHEERRER
- BK=E
- IEEHIRES T mER

- BENNG EHKE

lllllllllllll
mmmmmm
ERAHES AR &

L3 23 GERFAMMAL HRE 8 "

$:3 3.3
it TRt Ao
o AL S L 2E
MERE .
CE S
&f
BASHRLMN £
i Ox 0Os LN O
s [ 3
Ll Os O
I’l 0F A 0%
ﬂi [ 3

(GARRETT (il




Safety Zone III
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Safety Zone IV
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Magnet Safety

Principal Investigators should be sure all lab members are aware of hazards.
Make sure that anyone who is about to enter the magnet room has been filled
out consent and screening forms (subjects, lab members, visitors).

Remove all metal, coins, credit cards etc. as soon as you enter the magnet area.
Think! Train yourself to mini-screen yourself every time you approach the

magnet room.
Do not enter the magnet room with any tools (e.g., scissors). Use only magnet-

friendly tools in the toolbox in the magnet room.

Do the "Metal Macarenal!”
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e 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 &8 &1
consultation)
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— Prepare a log-book for each RA/student
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(1) G OTIRSN , BRI, =, -1, -2, 1100,

(2) WBEHIEZ SN , WHNTFF)—~R,

(3) 7% MRIBHSNHAY , WHIBRIFILE , HHEDEMHIN , XEABD,

=, Protocol Name: _ NCKU Kunglab Greeble ex:NCKU_ShawLab)

=. Sequence Management:

Example
e Log (00:1 7N 0ises) Plane L5, (00: L0uiRses)
00:06) Calibration (00:06)
Name : TI (03:38) ral iggagg,, Name : T1 (03:38)
(05:30) :  Greeble_locl (05:30)
s  Greeble_loc2 (05:30)
e © Greeble NIV (05:30
¢ © Greeble_NIV2 (05:30;
fame : Face NIVI (05:30)
¢ : Face_NIV2 (05:30)
< * Greeble_veril (05:30)
Groeble_veri2 (05:30)
me : Greeble_veri3 (05:30)
Total scan time ~= 60min 30s
=, Structural Seq (FSPGR/T1 P
SRRE PURGSHE EfTESRE
LFOV(ljm:an!Husctfm 2471
(iZ):Phase STAFOV BFreg
JIEFOV §91 £
OENSRERIERNS BRSSP 2014.05 85T
2. Matrix size (Egeq / Phasc) 24024
3. Flip angle (°) 2
4. Slice thickness (mm) 1
5. Bandwidth 3125
6. Lggs,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)
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After the scan

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

BUFFALD. BUFFALO MINI STATION PNTR 215

Mac BB 77 i |
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* 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

“Unconditional” monetary rewards are
encouraged

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



Other safety issues

» Claustrophobia
— subject 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.g., twitching)

— manufacturers limit rate of gradient switching to
avoid problems

* Acoustic noise
— without ear protection, could cause hearing loss
— soundproofing
— earplugs
— headphones



Improving quality: An analysis of MRI
safety incident reports (2015)

e Atotal of 1,290 MRI-related incidents were reported
for the 362,090 MRI exams performed at MGH
between April 2006 and September 2012. This
represents a rate of 0.35%, or one incident report for
every 281 MRI exams performed.

 The most common reason for a MRI-related incident
report was related to diagnostic test orders. These 406
reports represented almost one-third of the total.
Examples included exams not planned at the correct
time, failure to order contrast, ordering an exam for
the wrong side of the body, or failing to screen a

patient in advance about the presence of a metallic
foreign body.

http://appliedradiology.com/articles/improving-quality-an-analysis-of-mri-safety-incident-reports
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Decide fMRI parameters beforehand.
Prepare for everything
Relaxed

Hope for the best, but prepare for the worst
(make sure no one gets hurt!)
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— Anonymity: de-facing or head-stripping

* Pl: 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 B

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 OO UM

3The 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.




Pre-surginal planning and psychiatric

treatment/intervention examination

* “Itisin psychiatric disease, however,
that fMRI has its greatest use”, Rosen
says. ““MGH researchers are using the
tools of functional imaging to
understand the abnormalities and
why the brain isn’t functioning
properly for people who have post-
traumatic stress disorder, obsessive-
compulsive disorder and
schizophrenia, among others. fMRI
allows us to study the brain while it’s
working to understand how different
treatments allow function to return,

preserve or enhance function.”

Source http://fMRI25.org



Women Convicted of Child

Neuroscientist
Abuse Hopes fMRI Can Uses Brain Scan
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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.



Thank you!
And Qs?



