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Session 1: 3T Structural Scanning
Standard Operating Procedure

Version 3
Effective Dates: September 21, 2012 to [date of issuance of a revision]
Author(s): Greg Burgess, Deanna Barch, Michael Harms, Dan Nolan, and OTHERS

The procedures in this SOP should be followed exactly. If changes to the SOP are
needed, please send suggested edits to G. Burgess, M. Harms, D. Barch and S. Curtiss

|. Scope

This standard operating procedure (SOP) begins with booting the scanner computer, logging in,
preparing the scanner room for the participant, and positioning the participant in the scanner.
The SOP then describes the procedures and quality control (QC) metrics that will be performed
during the first scan session for each participant, which will be comprised of structural T1- and
T2-weighted scans. Part or all of this SOP may also be used if a participant needs to be re-
scanned because of issues with scan quality. The output of this SOP will be scan data that will
be uploaded to Connectome DB. Comments that are entered into the Session Checklist may
also be entered into Connectome DB.

ll. Procedures and quality metrics:

Session 1 Detailed Scanning SOP

1. Loginto RIIS:
1.1. Get unique access code for participant

8§ To access the scanner, you will need an access code unique to each participant.

8 Access codes can be reused for all sessions of the same participant.

8 To generate access codes go to (http://radsci2.neuroimage.wustl.edu/cgi-
bin/riiscqi/RIISconfirm.pl).

8 You will need your NP number, Race, Gender, and Handedness of the participant.

8§ N.B., Date of Birth is not allowed by IRB protocol. Therefore, you will need to use the
fictitious DOB of 01/01/01.

8§ To access RIIS (Research Imaging Information System), you will need a RIIS login
name and password. To create a RIIS login name and password go to
(http://www.nil.wustl.edu/csa/fags/riislogin.html).

12.Login to AUse Skyrao with MR access code
2. Prepare scanner computer:
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2.1. Ensure that scanner computer has been booted up.

8§ When fully ready, console will say -ligidai ti ng
corner.

§ It requires roughly 30 minutes to boot before the first scan begins.

8§ Do not begin subsequent procedures involving the scanner console until the
computer is fully ready. (Can proceed to other non-scanner steps in the interest of
time.)

8§ Ensure that pre-scan QC has been completed: See Skyra Maintenance and
Performance Verification SOP, Step II.3.

2.2. Register new patient:
8 Inthe top left click File > Register New Patient

8 Fill in required fields (Card 1):
9 Last Name = HCP ID Designation (e.g., 123401)

1 Patient ID = HCP ID Designation with session identifier (e.g., 123401_strc)

1 Date of birth = 1 [/ 1 [/ 1980 (use participa
1 Enter participant Gender, Height, and Weight

T I'n Additional I nfo secti onHCP_Phast2&r t he Pr oj e
9 Patient position = Head first i Supine

9 Enter the initials of both operators in the operator section

1 Click Exam

8 Fill in required fields (Card 2):
1 Body part examined = Brain
9 Select appropriate protocol: HCP > Phase2_User > HCP: Structurals
2.3. Load protocol:

8 [IMPORTANT] Wait until anterior head coil is connected before loading protocol.
Otherwise, you will need to manually enable HEA head coil in localizer scan.

8 Load full protocol into exam card

T Select full protocol (not individual scans)
scans into exam card.

2.4. Ensure correct MR sequences are loaded:

§ Session 1 scans are: Localizer, AAHScout, Localizer_aligned, Tlw_MPR1_PMC,
T2w_SPC1_PMC, Tlw_MPR2_PMC, T2w_SPC2_PMC, FieldMap, AFI,
BIAS_32CH, BIAS_BC

3. Prepare scanner room equipment prior to arrival of participant
3.1. Subject display (LCD projector):
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§ Turn it on using remote control; close RF shielded box tightly
8 Make sure Lucite screen is properly placed (align with line on floor)
8 If bulb is burned out, call Fran Miezin (2-8875)
3.2. Physiological monitoring:
§ Set up Pulseox sensor
1 Get Pulseox sensor from charging rack in control room
1 Ensure appropriate finger clip is installed for size of left-hand ring finger
4. Prepare control room equipment prior to arrival of participant
4.1. Head Tracker (MPT) system
8 Ensure Head Tracker camera power supply is on / plugged in
8 Turn on the Head Tracker computer
9 If not already on, press the circular power button on large silver computer on floor
in middle of the desk.
9 Upon startup you should see four windows and no reported errors
8 Verify bore marker is being received
1 Check Preview Window for large square with black-and-white checks
M Check Secured core shell for continuous series of numeric values with no error
messages
8§ On Siemens host computer, before each session (with patient table at home
position), please run fixed target recalibration "XPaceRecal -m recal -n 1000" from
the command line "run" window as part of motion camera QC
4.2. Display computer
8 Ensure that Participant Display computer is booted; log into Toolbox Admin account
8§ Ensure that KVM switch is set to Display computer and HCP icon shows on lower
LCD monitor
5. Prepare scanner room prior to arrival of participant
5.1. Collect or locate the following:
8 Fresh linens (sheet, pillowcase and blanket) from cabinet in scanner room (second
from right) or their previously-u s ed | i nens from their Abel ongi
Appropriate head cushion from drawer in scanner room (second from right).
Appropriate foam head blocks from drawer in scanner room (furthest right).
Disposable ear covers from drawer in scanner room (furthest right).
The leg cushion wedge from counter in scanner room. (Extra support may still be
needed, but may hit the bore when entering the scanner)
A pair of noise reduction ear plugs (furthest right).
Vitamin E capsule and cloth tape from drawer in scanner room (furthest right).
The presentation mirror, attached to the plastic stilts, from counter in scanner room
Moire pattern chip for the motion detection system from drawer in scanner room
(furthest right)
§ The 32-channel head coil from table

w W W W

w W W W
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5.2. Ensure that bore fan is on max
§ Hit fan icon on side of scanner, and turn jog dial to increase speed to max.
5.3. Prepare scanner bed
8§ Ensure that scanner bed is fully extended an.
check table lock buttons on both sides of bed are seated.)
§ Put correct foam padding on scanner bed: We use the standard Siemens 3 piece
foam pads.
8§ Place sheet over foam padding
8§ Cover foam padding as completely as possible tucking in the top and bottom edges.
Avoid leaving the sheets along the rails, because they can catch as the participant
is inserted into scanner bore.
5.4. Prepare cushions
8 Worap the pillowcase around head pillow: Fold leftover pillowcase under padding on
scanner bed (not wunder participantoés head)
8 Wrap the foam head blocks with headphone ear covers.
8 Wrap the leg cushion in a pillow case if one is not already around it and place in the
lower section of the scanner bed
5.5. Prepare earbuds and emergency bulb
8§ Put earplugs on earbuds: Be sure earplugs are put on earbuds before participant
arrives at scanner (but don't connect earbud cables until participant is laying down).
8 Ensure fAiEmergency bulbodo is attached
5.6. Prepare the 32-channel head coil
§ If a phantom is present in the head coil or on the scanner bed, return it carefully to
the appropriate stand on the shelf
8 If the bottom section of the head coil is present, confirm that plugs are firmly
connected
8 If the bottom section of the head coil is not attached, do the following:
1 Retrieve the 32-channel head coil. It will be on the shelf in a box labeled
OFRAGI LE. 6
1 Remove the bottom section from the box and place it at the top of the scanner
bed, the bottom section colmndsidee s on t he pal
§ Retrieve the top section of the head coil from the box and place it nearby for when
participants are loaded.
6. Prepare participant for scan session
6.1. Review MR screening form
6.2. Politely request that participant try using restroom before scan session:

8§ AWedll stop here now soOo you can try to use t
8§ AThe scan mayyholuast Wevegretan he best quality da
stop in the middle of the scan. So, it woul d

6.3. Ask participant to store locker key and belonging bag in control room
6.4. Ask participant which video they would like to watch during scan

1200 Subjects Reference Managhppendix I\ WU-Minn Consortium of the NIH Human Connectome Project Page8


http://www.humanconnectome.org/

HUMAN

://.) Connectome

PROJECT

6.5. At entrance to scanner room, do head-to-toe verbal sweep for metal:

§ Metal in clothing: Look for substantial metal embedded in clothing, or metal in
contact with skin. Ask as specifically and clinically as possible whether participant is
wearing underwire bra. Antimicrobial clothing with invisible silver microfiber? If
needed, allow the participant to change into scrubs located in intake room

§ Hair: Do you have anything in your hair? Hairclips, bobby pins?

§ Piercings: Piercings in your ears or tongue? Any other piercings, necklaces, or
jewelry?

§ Stored items: Anything at all in your front pockets, back pockets, socks or shoes?
Carrying credit cards or anything else in bra? Is anything else being stored
anywhere on your person (waistband etc)?

8 Do you mind taking your shoes off here? (This is a low-priority safety and data
guality check to avoid met al in participants
uncomfortable. Give back up socks if participant is not wearing socks.)

7. Position the participant in the scanner.

7.1. Have the participant sit on the scanner bed
7.2. Give participant warning about peripheral stimulation:

§ Tell participants what peripheral stimulation feels like, instruct them not to clasp
hands together. This warning could happen outside of scanner room, but it is
important to make sure they know.

8§ [IMPORTANT] If participants are wearing shorts, either separate their legs with a
towel or sheet or change into scrubs to avoid peripheral stimulation (and cardiac
stimulation).

8 "Some participants have reported that they feel a little stimulation in their body while
they are in the scanner. |t may feel |ike pi

8 AClasping your hands or crossing your arms ¢
that while in the scanner. Instead, keep your arms at your side, with your hands on
the scanner bed or on your thighs."

8 Al f you feel anything, it wildl probably be v
let us know by squeezing the emergency bulb. But otherwise, it should get less
intense over time.o

7.3. Tell participant about emergency bulb

§ Tell participant that we will be taping emergency bulb to thigh. To avoid triggering it
accidentally, subject should not hold it in the scanner. Should only require a slight
movement to grab it.

§ Instruct the participant to squeeze emergency bulb if there are any emergency
issues during the scan (e.g., peripheral stimulation is too painful, scanner noise
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becomes painful because earplugs fall out). If it cannot wait without endangering
your health and safety, squeeze the emergency bulb. Otherwise, if it is something
that can wait until the end of the scan, like needing to use the restroom, please wait
and we will check in with you every few minutes.

§ Tape emergency bulb to thigh
7.4. Explain how we communicate with participant

§ Tel |l participant: AWhile you are in the scan
either by the speaker in the scanner room or by the earbuds you will be wearing.
We will check on how you are doing and tell you what to expect next. To reduce
movement associated with speaking, please try to answer with yes or no, and to
keep your head as still as possible when you answer. Of course, if you need to tell
us something that cannot be communicated by justayesor no, you shoul d s

7.5. Insert noise reduction earbuds
8§ Be sure there is no audio playing over earbuds before giving them to participant.

8 Instruct participants to squeeze the earplugs between their fingers until they are as
small as possible, making sure tips of earplugs aren't pinched off. Audio channel
should be open.

8 Give them the noise reduction earbuds. Watch participants insert into their ears and
hold them while they expand. I f theyodore havi
back. Also consider different size earplugs. Tape the earbuds to the ears and tape
the wires to the participantds chest to avoi

8 Once earplugs are in place, be sure to talk directly to participants' faces, and to
speak loudly.

7.6. Route all cables down participants' stomachs with tape
8§ Avoid cables going under participantés ar ms
7.7. Ask participant to lie down

8§ Ask them to guide their head and shoulders onto the top part of the bed, to be careful
not to lay on the bottom section of the head caoil

7.8. Position leg cushion

8§ Have the participant lift their legs. Place the covered leg cushion beneath their thighs
such that their feet come off the sloped end. This should take pressure off of their
lower back. Ask them if they are comfortable, or if they need more support

7.9. Place Moire pattern chip on bridge of nose

8§ Explain what youb6re doing, and ask participa
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§ Shape small piece of clay into an approx 1 cm cube, and premolded around pinky
finger. Ensure that clay has sufficient surface area to make contact with Moire
pattern chip, and is sufficiently thin on si

§ Gently press onto bridge of the participanto
participants to close eyes. If participant needs glasses in scanner, place the chip
lower on the nose.

8§ Press the Moire pattern chip firmly into the clay. May require pressing simultaneously
on sides of nose and edges of chip with a little force.

8 Check placement of chip

1 Have participant move head around a bit. Confirm that the chip and clay are
firmly and rigidly coupled with the partici

1 Ask participant to raise their eyebrows, to furrow their brows, and to scrunch their
noses. Observe how much the chip moves to decide whether to change
placement.

8 Instruct the participant that anything that would move the chip independently of the
head (wrinkling nose or brows, bumping into head coil) should be avoided

7.10. Fit pulseox clip on participant

8 Hold pulseox sensor near scanner LCD to get signal to appear on LCD before
putting on participant
8 Put pulseox on participantés |l eft hand ring

§ Explain to participant where to rest hands to avoid issues with pulseox. Hands at
sides on scanner table is best, or on thighs for larger participants.

7.11. Ensure participants are comfortable

8§ Ask participants to relax: AAt this point, t
you need, and try to settle down into the sc

8§ Ask participant | eading quest ielamythingtthat i dent i f
mi ght start to get uncomfortable after an hc

1 We need to take hints about participants' comfort level. "I should be OK" means
I'm not great, but I'll try to live with it.

1 Consider places to put additional padding that might alleviate pressure (under
neck, small of back, elbows)

8§ Give participant a blanket: Tell the participant that there is a light breeze flowing
through the scanner bore. Ask the participant if they want a blanket or a lighter
sheet. Pull blanket up to cover bare arms, and tuck lightly under arms. (A blanket or
sheet helps arms slide when entering bore; Also blankets can be removed if subject
gets war m, but itds much harder to put one
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7.12. Ensure that head is placed optimally in head coil
§ Position head in coil: Line on coil should go roughly 1 finger-width above eyebrows

§ Look from foot of bed to determine if head needs to be shifted to participant's left /
right, or if head (nose) needs to be rolled to participant's left or right. Help
participant reposition by demonstrating with your hand as a guide for their
adjustments. When telling participants how to adjust their head, hold hand above
their eyes along the axis of their head, and move hand in direction you want them
to move. Make small movements for small adjustments.

8§ Place the covered foam head blocks on each s
temples, careful not to knock out the earplugs, and also ensuring comfort for the
duration of the scan. The goal is a snug, but comfortable fit of the foam blocks
around the participantds head. Check that pas
substantially in coil when padding head with cushions.

8§ After padding head, double-check optimal placement of head in head caoil.
7.13. Attach top section of head coil

8§ Once the participant is settled, place the top section of the 32ch coil in place over the
bottom section; it will click into place on both sides. Plug the head coil in on right
side, being careful to line up the pins before applying any pressure. Confirm that
both elements of the coil are detected on LCD display on the front face of the
scanner bore. (N.B., Very | arge heads that d
scanned)

8§ [IMPORTANT] Ensure that Moire pattern chip will not hit nose portion of head caoil,
and will not be obscured after small movements. Change placement to alleviate
potential issues.

8 Perform one final check that participant is comfortable.

8§ [IMPORTANT] Tell participant "From this point forward, we want you to keep your
head as still as possible"

7.14. Raise bed up

8 Raise bed up to Home before putting mirror on (simply hit Home icon on side of
scanner)

7.15. Attach the plastic mirror onto the top section of head coil

8§ Place corrective goggles on head coil if necessary.

§ After placing mirror, ask participants if the LCD screen is in the middle of the mirror
7.16. Complete laser align procedure

§ Explain to participant what youodre doing. As
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§ While in Home position (bed fully up, but not moved into bore, LCD will say Home),
turn on laser light.

8§ Use positioning dial to slowly move bed until light is close to line on coil. From here,
adjust further so that light is just above patient eyebrow.

8§ [IMPORTANT] When properly positioned, turn off light again to lock in positioning.
7.17. Feed the bed into the scanner

8§ Make sure that LCD on the scanner shows table positioning screen so Isocenter can
be found. If necessary, change screens using the small jog dial on the front of the

scanner.

8 Tell participants that HAPeopl e bheygodntolthg 1| i ke
scanner. Also, place your hands on your thighs and tuck your elbows to your side
as you go in. You can put your hands back toc

ready?o
8 Proceed slowly to ensure that arms, blankets, cables, etc. go in smoothly

8 Stop when LCD screen says Al socentero (at 0
negative. Never intentionally send bed past Isocenter.

7.18. Speak with participant
8§ Experimenter in control room should speak with participant before experimenter in
scanner room leaves.

7.19. Firmly close scanner room door

8§ Leave room and ensure that scanner room door is firmly closed to avoid RF
interference from outside of room

8. Begin Scanning
8.1. Check in / remind participant to stay still

§ NAre you doing OK? As asessomlwildecheckingianr i ng t he
how you are doing by asking you yes or no questions. Please try to keep your
head as still as possible when you answer. 0
8.2. Turn off lights during scan session
8.3. Check Moire pattern chip on Head Tracking window
§ Confirm that entire Moire pattern chip is fully visible within the Preview_Window.

1 If Moire pattern chip is not fully visible, or is very close to the edge of the
Preview_Window, ask the participant to move his/her head in an appropriate
direction. Confirm that resulting position of the head is still comfortable. If not
comfortable, then eject table from the bore and reposition head from scratch.
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§ Confirm that software is successfully making measurements (not issuing error
messages).

8.4. Start head tracker movie player
Launch AHead Tracker Video Playero using shortoc

Enter Session ID into dialog box

8§

8§

§ Find desired video file(s) using File dialog window

8§ Hit 6pb6 to pause between scans (to talk to p
8§

Hit 6g6 for @womobi opegraphewcvideo file, 6d6o
<esc> to quit.

8.5. Run Localizer and AAHScout
8§ Look for | arger errors I|like not capturing pa
hair
8.6. Run Localizer_Aligned and check quality
§ Before running T1w anatomical, confirm that slice prescription returned by AutoAlign
captures all of the participantdés head (incl
all margins and no wrap-around at the superior, anterior, or posterior edges.
§ If this is not the case, adjust the FOV manually and report this to Michael
Harms/Linda Hood for investigation.
8.7. Run Tlw_MPR1_PMC, T2w_SPC1_PMC, Tlw_MPR2_PMC, T2w_SPC2_PMC in
order

§ Quality check: Image quality of T1w and T2w anatomical images

f Check the 1%t anatomical image for quality while the 2" is being acquired.

1 Check 2" anatomical image for quality immediately after it has been acquired
§ Quality check: Excessive movement

f Visually monitor participantés movement on
If excessive movement is observed early in the scan (e.g., first third to half),
abort the scan, and communicate with the participant appropriately. Then start
the scan over. If excessive movement is observed late in the scan (e.g., second
half), allow scan to complete, evaluate image quality and append new scan to
end of session if time allows (or collect T1w and T2w pair in Session 5).

8.8. Run FieldMap, AFI, BIAS_32CH, BIAS_BC in order
8§ IMPORTANT: Prior to removing participant from scanner, carefully check image
quality of all four anatomical scans (T1w and T2w). If any are of poor quality, re-
run that specific scan (be sure to re-run the one with the desired phase encoding
polarity). If Session 5 is necessary, re-run T1w and T2w pair.

8§ Quality check: Session documentation worksheet (aka readme)
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91 Ensure that any abnormalities, issues, or atypical occurrences for each scan are
documented in detail on the readme.

9. Ending Procedures
9.1. Put physiological monitoring sensors back on charging rack in control room
9.2. Get auxiliary data from devices
8 Head tracker log files: from scanner host C:\MedCom\log\temp\xpace
§ Siemens physio log files: from scanner host C:\MedCom\log\physio

9.3. A participant may re-use their own linens. Thus, it is not necessary to replace the linens
between two or more sequential sessions with the same participant. However, if a
different participant is scheduled for the subsequent session, collect the linens and
place them in their fAbelongingsd bag for their

9.4. Quality check: Session documentation worksheet (aka readme)
§ After data upload to intraDB, transpose notes from readme into notes field

8 Change usability field to AUnusabled for any
crashed, aborted scans, wrong sequence run, scan was re-run and replaced with
later scan, etc.)

9.5. After the last scan of the day, bring the scanner bed back to the Home position
10. Notify Cindy Feldt if Re-scan is needed
11. Upload Data to IntraDB

11.1. Ensure that all data has reconstructed (is it listed in Patient Browser?)

11.2. Imaging Data

8 In PatientBrowser,Cl i ck on f ul | session, choose nAnSend
I ntrabDBO

11.3. Head Motion Log Files
11.4. Physiology Log Files

lll. Staff training and error prevention measures

Before independently performing the procedures described in this SOP, HCP staff members will
be trained as follows:

1 Read this SOP.
1 Observe the procedures, when performed by trained study staff or an HCP
investigator, two times.
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1 Follow the procedures under the direct supervision of trained study staff or an
HCP investigator four times.

IV. Internal HCP auditing

Internal HCP audits of the procedures in this SOP are recommended to include the following
steps:

1 Review two randomly-selected Session Checklist for each Session type. Verify that all
required fields have been filled out on each Checklist and that in each case what on the
Session Checklist conforms with the note fields for the same Session in intraDB

1 Observe at least 2 operators performing 2 or more scans each, to check for adherence
to the SOP and consistency between operators.

9 Discuss with operators which aspects of procedure are difficult to follow as stated in the
SOP, and maodify SOP or retrain operators as necessary.

V. Related SOPs:

1 Skyra Maintenance and Performance Verification (describes once-daily QC
procedures).

V1. Document control

Document location: This SOP is an on-line document
https://wiki.humanconnectome.org/display/cSOPs/Current+SOPs. Paper copies are valid only
on the day they are printed. Refer to the author if you are in any doubt about the accuracy of
any document(s).

Document approval: This SOP requires the approval of the responsible investigator, as do any
changes thereto.

This SOP has been approved by: Dr. Deanna Barch
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Post-Session 1 Quality Control Standard Operating
Procedure: Evaluation of Structural MRI Image Quality

Version 2
Effective Dates: January 1, 2013 to [date of issuance of a revision]
Author(s): Erin Reid, Jennifer Elam, Josh Shimony and David Van Essen

The procedures in this SOP should be followed exactly. If changes to the SOP are
needed, please send suggested edits to D. Van Essen and S. Curtiss

|. Scope

This standard operating procedure (SOP) describes the manual Quality Control (QC) checks
that are done on MR structural scans collected as part of the Human Connectome Project
(HCP). It is divided into three major sections. The first section details checks of the structural
images that are done as soon as possible after the scans are completed, in order to allow re-
scans to be done if the originals are of insufficient quality. The second section describes how
images are reviewed by a radiologist for any obvious findings of clinical significance. The third
section describes additional QC that is performed after structural pipelines have been run to
ensure that the data released for each participant is of good quality.

ll. Procedures and quality metrics:

Part I. Initial QC on structural images in IntraDB (manual image QC)
1. Look at T1w and T2w images to determine their quality and check for proper defacing.

If new to the process, get on the email notification list for HCP scan uploads and QC by
emailing your request to be added to.your proj

Once an email from db-admin@humanconnectome.org [or other project specific db

admin email] is received indicating the A_strc
on the link provided in the email. This will open the IntraDB login page in your browser.

Log in. This will take you directly to the structural MR session page.

9 If you go to DB without the link from the email, log in, then click on Projects and
then Phase Il Family Subjects (or your particular project name).
1 Once in the proper project, select a subject by clicking on the subject number link,
100206 in this example.
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IntraDB Project Page: Select Subject

1 Sel ect the subject

I D. That takes you to

9 Click on the MR Session link for the 100206 _strc session. (The procedure is the same if
there are _xtra or _xtrb sessions due to poor quality or errors during the initial scan

session.)

[Fseuren [y

Connectome DB
I

NTERNAL Home MNew -  Upload - Tools - Help -

PROJECT. HCP_Phase2 > 100208

= brofets
 Rocant Subject Details: 100206
+ Favarte
vy s
+ Sored Searcnes et
5 Das Acsession # HCPlntrach_S03252
View XML

asston vascatons Date Added 2014-10-14 23.02:33.201 (STRATA)
= : AgeRange 26-30 Add Experiment

ASR Rew

Gender  Male 1ond XML
Freesurter Dow
HCP Ssiisfacion Email

Manage Files

HEP Visits
LfeSoan Phaseta Vist N
Forn Experiments
MEG Satisfaction
Sueys Date Experiment Project Label
MEG sessions 20141014 Restricied IDs Phase Il Famiy Subjects  100206_RstiD
R Sessions 0150410 MR Session Phase Il Famiy Subjects  100206_faca
NEO Raw 20150410 - QG Assessmont Phase Il Famiy Subjects  HCPIntradb_E70013_SCAN14_LEVEL:
Ner-Tealew Scorng 20150440+ QC Assessment Phase Il Family Subjects  HCPIntradb_E70013_SCAN20_LEVEL:
ac Assessments 20150410 - Acouisition Validation Phase Il Famiy Subjects ~ 100206_fnca_PG_20150410084224
Radiology Reads 20150410+ QC Assessment Phase Il Famiy Subjects  HCPIntradb_E70013_SCAN24_LEVEL:
Restited 105 20150410 - QG Assessment Phase Il Famiy Subjects  HGPIntradb_E70013_SCAN28_LEVEL:
Sy Cracks 20150410+ QC Assessment Phase Il Family Subjects  HCPIntradb_E70013_SCAN22_LEVEL:
SeoA scarng 20150410 - QG Assessment Phase Il Famiy Subjects ~ HGPIntradb_E70013_SCAN28_LEVEL:
Sos 20150410+ QC Assessment Phase Il Family Subjects  HCPIntradb_E70013_SCAN3)_LEVEL:

Syninete variste 20150440+ QC Assessment Phase Il Famiy Subjects  HCPIniradb_E70013_SCAN12_LEVEL:
sessments

20150415+ Sanity Chacks Phase Il Famiy Subjects  100206_frica_sc

Tooloon Assessments 20150410 HCP Visit Phase Il Famiy Subjects 100208 i

Minn LS 18 Inieke 2015-04-10 Phase Il Family Subjects  100206_strc

" a Prase T 3¢ TOOZ0E_siwc_PC_20150410061231

20150414 - Sanity Checks Phase Il Family Subjects 100206 strc_sc
20150430+ Radiology Read Phase Il Family Subjects  100206_strc_RAD_1430422190383
20150441 Non-Teoloox t PhasellF i 100206_nentooloox
01504-11 MR Session Phase Il Family Subjects 100206 _ira
20150414 - Acquisition Validation Phase Il Family Subjects  100206_xtra_PC_20150414044129
0150501+ Sanity Checks Phase Il Famiy Subjects  100206_xira_sc

IntraDB Subject Page: Select Session

PROJECT. HOP_Pnase? » SUBJECT: 100206 > 100206_sirc
MR Session: 100206_strc

B LI

Edic
Accession#:  HOPintadb, ETO011 Subject: 100206
DatoAdded:  OA1072016 1810:20 (sdmiv)  Gander:  Male Process 4
Date: oar10r2015 Handodness: Upload y
Time: 16:57.04 e 3

Download
Operatar: BKEB '
Scanner: HEPAT SIEVENS Connectom® Viow XML

Acquisition Sito: WASH U View Images

Email
Add Rad Read

Manage Files

Viw in XimgViow
Additional Processing 1

Notos:

= Session QC Status

Summary of QC

Scans
Scan  Type Serios Desc Usability(Override)  Files Note
=1 Locaizer Locazer undotormines  £25.8 KB n § fles
sz Anscow AarScout undetormined  20.8MB In 126 fles

=3 AAHScout
=4 AAHScout

AAHScout MPR_sag  undetermined
AAHScout MPR_cor  undetermined

656.3 KB in 10 files
508.2 KB in 6 files

B AAHScout AAHScout MPR_tra  undetermined 508.7 KB in B files.
(=1 Localizer_aligned  Localizer_aligned undatermined 2.5MB in 12 files
©7  Bias Recove  BIAS BC undetermined 197 MB in 187 fles
8 BiasRecshe  BIAS_32CH undetermined 23.3MB i 187 fles
ms Tiw Thw_MPR undotermined 218.0 MB in 523 fles
=10 Taw Tow_SPCI undotermined 207.8 MB in 523 fles
B Tiw Tiw_MPR2 undetermined 217.7 MB in 523 files
=12 Taw Taw_SPC2 undetermined 207.5 MB in 523 files

=13 FieldMap FieldMap_Magniude  undetermined 23.5MB in 145 flles

=14 FieldMap FieldMap_Phase undotormined 12.0MB in 73 flles

=15  Bias_Trnsmit APl undetormined 54.3MB In 363 fles

Total: 1009.7 MB in 3216 flles

= History
IntraDB Subject Structural Session Page: Select
Defacing QC
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At the bottom of the subj ect@ERcigiQCnordeutoddbn sessi on
initial check that the defacing has covered the intended areas of the eyes, nose & mouth with

one mask and the ears with a separate mask on the 3D renderings (visual check that the facial

features are not identifiable).

Scroll through the 2D images to determine if all T1lw, T2w, Bias_Receive and Bias_Transmit
images have been defaced and de-eared properly.

= Scan 9

00

25
100 200 200 100 200 30

=lice 100 slics 213
Scan 9

Type Tiw
Description T1w_MPR1
Usability good

¥ 150

100 200 30

ulce 320

1500
2 =
An D 1000
L 50
2 800
250 250 0

100 200 300 100200500

IntraDB Subject Structural Session Page: Defacing QC

O6Properlydé is defined by the forehead, eyes and n
being covered by theirown fimasks, 06 making the individual unr e

If there is a question as to the accuracy of the defacing, use the scans in the next step to make
the determination. Consult with Pl or team anatomy expert if in doubt.

Once the defacing is confirmed, it is time to look at the scans themselves.

I SelectViewIlmagesf r om t he Actions box in the upper rig
session page. This will open a Java popup window. Inthepop-up box asking dAAIlI
potentially unsafe ecoAigmonents to run?0, sel

1 Inthe Java window, change the Type to T1lw and the Image to (scan number, e.g. 9)-
DICOM_DEFACED.

1 Click GO to open the scan image.

Suggestion: Open all T1w (& T2w) scans available for side by side comparison (by repeating
the last few steps and selecting alternate T1w or T2w scans), if you are collecting more than
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one of each in a single session. You will want to fully QC and use the best scans you have.

T Click on each open Java window and enl arge

keyboard (whichever is your preferred zoom level for making quality ratings). Just make
sure that you are consistent with the level of zooming you do across all subjects in your
project.

9 Scroll through each slice image to assess the quality of the T1w scan. Do this for each
T1lw and each T2w scan available.

9 Scroll through every slice of every scan in order to make a true quality rating.

2. Use a standard rating system of 1 to 4 to score each scan. If you wish, use partial point
scoring with increments of 0.25 or 0.5 (resulting in scores of e.g. 3.25 or 2.5). Exemplars of
each rating are shown below. Examples include prospective motion correction (PMC) ON
versus OFF for each scoring level. These are raw images (no intensity normalization).

1 = Poor ; 2 = Fair; 3 = Good and 4 = Excellent.

T1w Score = 1 (poor) T1w Score = 2 (fair)
_PMC on . PMC off , PMC on PMC off

Significant ringing and posterior blurriness Significant blurriness Significant posterior blurriness with minor ringing Significant blurriness

T1w Score = 3 (good) T1w Score = 4 (excellent)
PMC off

PMC off

PMC on PMC on

Moderate anterior motion artifact with minor Modate anteri;r motion

~ Trivial posterior ringin =~ Trivial posterior ringin
posterior ringing Vil pasteny ging ivial posterior ringing
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T2w Score = 1 T2w Score = 2
PMC on PMC on ~ PMC off

Significant ringing and blurriness Significant motion and banding Significant blurriness and ringing Significant blurriness

T2w Score = 3 T2w Score = 4
PC on

PMC off PMC on PMC off

N

f i
|

Some posterior blurriness and ringing Some blurriness Minor posterior blurriness Minor posterior blurriness

Things to look for when determining quality:

1 Quality of definition (i.e.

blurriness) at gray and white Body Movement Banding examples

matter boundaries Mild, Tdlw Score =3 Extensive, T1w Score = 1.75

® O @ 774663 _strc:T1w:RAW:11 - DICOM_DEFACED: Transverse (200%) @ O @ 136833 _stro:T1w:RAW:19 - DICOM_DEFACED: Transverse (200%)

1 Banding through white
matter

1 Ringing around the outer
edges of the gray matter
(especially in T2w images)

1 Motion artifact near the eyes
that effects the cortex

1 Any questionable
anatomical abnormalities of
potential clinical significance
that may need to be brought
to the project
attention. (These
abnormalities will not
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necessarily affect the Eye movement examples
quality ratings but do need Mild, T1lw Score=3 Extensive, T1w Score = 2
to be noted) ® © @ 728454 strc:T1w;RAW.9 - DICOM_DEFACED:Transverse (200%) @ O ® 521331_strc:T1w:RAW:9 - DICOM_DEFACED:Transverse (200%)

For HCP, we found the cut off
for scans to make it through
processing pipelines was ~2.5-
2.75.

For the Lifespan HCP Pilot, we
sent some structural scans
scored as low as 1.75 through
the pipelines, but there were
problems with some of the
surfaces noted in the surface
QC, which may make a
particular subjectdés data unreleasabl e.

3. Once a decision is made on the scans, it is time to Edit the session _
page.

1 Select Edit from the Actions box. Process '
This is where you will set the Quality rating and enter any notes on the :::::“ :
scans. iow XL
f Select the pull-down menu for the Quality column, currently set to View Images
fundeterminedo, and s e l(sefignextpage).r aE:L.Jl.ﬁ for
Manage Files

1 Type a note in the Note column with the explanation for the quality, i In Ximgi¥iame
along with your initials. Additionsl Processing ¥

1 Enter any additional notes, identified with your initials, about the scans IntraDB SUbJeCt.
Structural Session

and a confirmation that the scans were reviewed by whomever Page: Edit
needed to review them. Enter any notes of changes to the quality (RA
vS. reviewer opinion), if applicable. Also note if a rescan was
requested and/or if that rescan was rejected by the subject.

1 Inacase that is of only fair quality (rated under 3.0), but
needs to be u§ed for the pipelines, use the ' |
ReleaseOverride columntosettheOv er r i de t o | PuleRrhng® 3 S Bl Raiasze
Keep the Quality set to 0f alildenifed yirushmernEe sit

. . . Session Page Edit: Release
Again, we recommend doing this for scans rated 2.5 or

fair 4 Mo Ovaride

) ) i Override
better, ideally, but possibly as low as 1.75, with the caveat
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that many of these poor scans will

fail Surface QC.

T Use t he

1 Once all ratings have been selected u
and notes have been entered, click ms
the Submit button to save the

information.

After clicking the Submit button, the
screen will show the Additional Notes at

the top, the Usability (and any

Overrides) will be set, and the scan

notes will appear to the far
right.

4. Enter ratings on wiki
spreadsheet. Once these
guality classifications have
been made they need to be
added to the cumulative
spreadsheet titled
6Phasel |l T1lw/ T2
located on the HCP wiki
(https://wiki.humanconnectome.
org/dashboard.action) i - or
similar documentation for your
project-- under Quality: Scan
Quiality. This spreadsheet is
also where the defacing
assessment will be entered.
Once this spreadsheet has
been updated it needs to be
added back to the wiki page.

6Donodt
ReleaseOverride for a good or
excellent scan if there are more than
one of each T1w or T2w scans set to
a usable quality. This allows you to
prioritize the best of two usable
scans for use in the pipelines.

Connectome

FROJECT. HCP_Phase2 > SUBJECT: 100208 > 100206_stre

Modify MR Session

Project  Phasa Il Family Subjects

@tieq 10gs \;f’e 6

Session 100206 stro [

Re option for

Visit ID
Scanner (FEPFT 1) (SIEVENS Connectams HCPAT)

Acquisition Site | WASH U

Scans Add Scan

Scan Typa @

825.6 KB in 6 fle:

208 M8 in 1206

B56.3 KB in 10 fi

=]
=]
=]
=] 5082 KB in 6 fie
=

506.7 KB in 6 fle

2.5 MBin 12 files

(SELECT)

197 MB In 187 11

excallent 233 M8 in 18711

e (ordering) blu | 218.0 B in 5231
10 ) T2w_SPCt fair 207.8 MB in 5231
L ) T1w_MPR2 poor 217.7 MB in 5231
@12 ) T2w_sPc2 unusable 207.5 MB in 5231
@13 [[FeldMap ) FieldMap_Magnitud ~ usable 235 MBIn 14511
@14 [FeldMap  #)FieldMap_Phase | [Undetermined 120M8in7afle
w5 (Betmemt——— F)an (Cresemines 543 W8 n363

Total: 1009.7 MB in 3215 files

Additional Notes

EKR review]
MNotas.

IntraDB Subject Structural Session: Edit scan Quality
and QC Notes

Connectome DB

INTERNAL Homo | Now - Upload »  Tools - Help -

PROJECT: HCP_Prase? > SUBJECT: 100208 > 100208 sirc

MR Session: 100206_stre

Accession#:

HCPIntrach_ E70041

100208
Male

PPPPPP

Subi
DatoAdded:  O4/10/2015 181020 (admin)  Gender:
Hand

= o 2 Download
WASHU View Images
| «
W x| so,
Notes: [EKR review]
= Session QC Status
Series Desc Usability(Override)  Files: Note
=12 T2w T2w_SPC2 good 207.5 MB in 523 il [EKR: score=3 - moderate (borderline) blurriness and ringing]
L e

Total: 100.7 MB in 3216 files

«Defacing QC
aHistory

IntraDB Subject Structural Session Page: Post Editing
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Part Il. Neuroradiology assessment of structural scans by Radiologist staff

1200 Subjects Reference Managhppendix I\ WU-Minn Consortium of the NIH Human Connectome Project

1. Notify neuroradiology reviewer that there are images to be evaluated.
Contact and provide ConnectomeDB patient ID to Neuroradiologist staff on project:
Dr. X, pager number or cell number

Dr. Y, pager number or cell number

2. Images to be reviewed.

a. Quality Review: All images are reviewed using QC software tools as detailed above for
guality assessment.

b. Neuroanatomy Review: T1- and T2-weighted images (or equivalents) will be reviewed for
incidental Neuropathology and findings will be treated according to a standard protocol that
is followed at WU that is in accordance with, and a modification of, recommendations in the
literature (Brown DA, Hasso AN, AJNR 2008 29(8):1425-7; llles J et.al. Science 2006
311:783-784). Anatomy images will be reviewed by a neuroradiologist. Findings will be
documented and acted upon based on the following 4 categories:

1. Artifacts, normal variants (e.g. cavum septum pellucidum), expected chronic findings
in the target population (e.g. small lacune in a study of the elderly), and definitely benign
findings (e.g. small arachnoid cyst): No further action is taken.

2. Unexpected chronic findings of minimal clinical significance (e.g. small old stroke in a
normal volunteer): An MD (the PI or the radiologist) discusses the finding with the
subject. We emphasize that this is not urgent, but that the subject may want to report
this to his/her primary care physician, and we offer to talk to this physician as needed.

3. Unexpected chronic findings of greater than minimal clinical significance (e.g. AVM,
aneurysms, tumors): An MD (the PI or the radiologist) immediately contacts the patient,
discusses the finding, and suggests that the patient sees his primary care physician
urgently. We attempt to get the name of this physician and contact him/her directly with
the relevant clinical information. We strongly recommend that the patient get a
diagnostic quality clinical scan, since the research scans are not optimal for clinical
diagnosis.

4. Acute findings of greater than minimal clinical significance (e.g. acute stroke, acute
bleed): This is very rare in the outpatient research MRI setting. If it occurs, the patient is
to be urgently taken to the emergency department.
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Part 1ll. QC on structural pipeline outputs (post pipeline run) using Workbench.

Pipelines are run that create the Connectome Workbench *.spec and *.scene files for surface
based QC measures.

These pipelines are currently being prepared for distribution and further documentation will be
provided at that release. What follows are the steps for the internal HCP QC staff to create and
review the scenes in Connectome Workbench.

Go to /mnt/myelin/shared/Connectome_Project/HCP_QC/Q#-QC_Individuals_atlas

To run a batch of subjects, copy a list of subject ID numbers in a text editor (normal text, not
Rich Text).
Save this list as Q#.txt

Open the batchQ#.sh file
Edit this file by replacing the list of subjects with the new list of subjects.

cat > Q#.txt <<EOF
[subject id]

[subject id]

etc

EOF

for I'D in 6cat Q#.txt b
do bash gen_scenes_two-structurals_Q#.sh $ID
done

Save as batchQ#.sh

In a terminal window, navigate to

/mnt/myelin/shared/Connectome_Project/HCP_QC/Q#-QC_Individuals_atlas
Enter bash batchQ#.sh

This will run the script that creates the two Workbench scene files needed to do QC on the
structural images.

Open HCP_<subject_id>.Q#_QC.wb.native.scene

These scenes are for reviewing the surface quality using both the surfaces created by
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FreeSurfer along with T1lw and T2w volumes with white and pial surface outlines displayed.

This scene displays data in Tile Tabs view mode.
and pial surface outlined is displayed on the left and a montage of inflated surfaces is displayed
on the right. The inflated surfaces have the .sulc.native.shape.gii layer displayed.

I Rotate the
surfaces around
to get a good
view of all
aspects.
Specifically look
for fused sulci,
missing sections
or any major
additional
artifacts that are
clearly not cortex.

P - A T ‘

HCP_<subject_id>.Q# QC.wb.native.scene

1 If there are questionable locations, click on them in either the volume or the surface views
to compare volume vs. surface representations for clarification of what might be the
problem.

1 Click on Tab 1 to get the Volume control Toolbar and scroll through the volume slices
(coronal view suggested) showing the white and pial surface outlines. Look for any errors
in the surface outline compared to the underlying volume image (anywhere the outline does
not match up the white matter boundary or the gray matter/pial surface boundary).

1 Option: click on Tab 2 to get the Montage Toolbar and switch the surfaces to the
midthickness selection to see a more detailed view of the folding if there are questionable
regions.

(The medial wall irregularities and mismatches can be ignored. The insula and amygdala
regions tend to be messy as well; no need to report these as they are so common, unless they
are out-of-the-ordinary errors).

Document this QC measure in the spreadsheet title
spreadsheet is also located on the HCP wiki.

If everythingl ooks good, then just put a check mark in t1I

If there are any issues that may have a significant effect on further analysis, add a note in the
Comments col umn -kiotilh ht b e f lo-&f @rhisplie® oreright hemisphere.
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Open HCP_<subject_id>.164k_fs LR.scene

These scenes are used for reviewing the quality of the areal distortion, myelin maps, and
volume distortion.

The first scene (sulc on left+right [subject
id] inflated (plus areal distortion, myelin) +
Conte69 inflated) is used to check the
quality of Areal Distortion and Myelin
Maps. The four tabs involved in this
scene are set in Tile Tabs view.

The top row shows the left and right
individual inflated surfaces with the Areal
Distortion maps displayed. The Areal
Distortion map is showing the differences

in curvature between the individual and HCP_<subject_id>.164k_fs LR.scene, Scene 1

the atlas. The hot colors (red-yellow)

represent areas where the indivi datlaswhilsthescaolr f ace i s
colors (blue-gr een) represent areas where the individuald

atlas. To see the range of colors, click the Settings Color Bar button in the Overlay Toolbox.

Look for any significant (extreme color, e.g. yellow or green) markings. It is rare to have any
notes regarding Areal Distortion but if so, these notes go in the Overall QC_<release>
spreadsheet also. Put a checkmark in the Areal Distortion columns showing it has been
checked and add any notestot he Comments col umnhwiitth: @ he | abel f

The bottom row shows the | eft and right Conte69 (
Myelin Map displayed. Make sure the third (or fourth, depending on which hemisphere you are

working on) tab is the active tab so the Overlay Toolbox is accurate for this step. For the left

hemisphere, turn the second layer (individual myelin map) on and off to switch between the

individual and the atlas myelin maps (third layer), checking for accuracy.

Use MT+, central sulcus, posterior insula and calcarine sulcus areas as the main regions to look
for any major shifts or abnormalities of myelination. In the Overall_QC_<release> spreadsheet,
place a checkmark in the Myelin Map columns and make note of any major discrepancies in the
Comments columns wlhtrlirtbhhe | abel of AM

(A red/orange hotspot in the mid/anterior-insula area is common and not worth noting.)

The second scene ([subject id] montage volume distortion (NonlinearRegJacobians)) is used to
review volume distortion. The montage of volume slices is showing the entire brain, anterior to
posterior, in Coronal view in tab 1 and dorsal to ventral in Axial view in tab 2. This shows the
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atlas volume with the individual midthickness surface outline displayed in black. The coloration
seen is the NonRegJacobians. These color splotches are indicating differences between the
individual volume and the averaged atlas volume. In the Overlay Toolbox, uncheck the
Jacobians layer, layer 1, to do a quick check that the individual surface outline falls within the
boundaries of the atlas
volume, making note if
any areas are being

£
pulled in a way they @Jg‘f;

shouldnot . f

Overall_QC_<release> é*ﬁj%}
i\
E;g*ﬂ%’\’/ ..

spreadsheet, place a

checkmark in the 7/ §
Volume Distortion ~
column indicating this .
has been checked.
Make note of any major
pink or yellow/orange
splotches or surface
outline distortions in the
Comments column with

<subi >, .
the | abel RV .HBF:’_OsubJect_ld 164k fs_LR.scene, Scene 2,tab 1

\ﬂ,\-
/l }!D )

2
LS

Save the Overall_QC_<release> spreadsheet and replace it on the wiki.

lll. Staff training and error prevention measures

Before independently performing the procedures described in this SOP, HCP staff members will
be trained as follows:

1 Read this SOP.
1 Undergo one-on-one training with PI until approved for independent QC analysis.

V. Related SOPs
9 3T Structural Scanning SOP

V. Document control

Document location: This SOP is an on-line document
https://wiki.humanconnectome.org/display/cSOPs/Current+SOPs. Paper copies are
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valid only on the day they are printed. Refer to the author if you are in any doubt about
the accuracy of any document(s).

Document approval: This SOP requires the approval of the responsible investigator, as
do any changes thereto.

This HCP SOP has been approved by: Dr. David Van Essen
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Session 2: 3T R-fMRI and T-fMRI
(first of two R-fMRI/T-fMRI sessions)
Standard Operating Procedure

Version 3
Effective Dates: September 21, 2012 to [date of issuance of a revision]
Author(s): Greg Burgess, Deanna Barch, Michael Harms, Dan Nolan, and OTHERS

The procedures in this SOP should be followed exactly. If changes to the SOP are
needed, please send suggested edits to G. Burgess, M. Harms, D. Barch and S. Curtiss

|. Scope

This standard operating procedure (SOP) begins with booting the scanner computer, logging in,
preparing the scanner room for the participant, and positioning the participant in the scanner.
The SOP then describes the procedures and quality control (QC) metrics that will be performed
during the second scan session for each participant, which will be comprised of resting-state
and task-evoked fMRI scans. Part or all of this SOP may also be used if a participant needs to
be re-scanned because of issues with scan quality. The output of this SOP will be scan data
that will be uploaded to Connectome DB. Comments that are entered into the Session Checklist
may also be entered into Connectome DB.

ll. Procedures and quality metrics:

Session 2 Detailed Scanning SOP

1. Loginto RIIS:
1.1. Get unique access code for participant

8§ To access the scanner, you will need an access code unique to each participant.

8 Access codes can be reused for all sessions of the same participant.

8 To generate access codes go to (http://radsci2.neuroimage.wustl.edu/cqi-
bin/riiscqi/RIISconfirm.pl).

8§ You will need your NP number, Race, Gender, and Handedness of the participant.

8§ N.B., Date of Birth is not allowed by IRB protocol. Therefore, you will need to use the
fictitious DOB of 01/01/01.

8§ To access RIIS (Research Imaging Information System), you will need a RIIS login
name and password. To create a RIIS login name and password go to
(http://www.nil.wustl.edu/csa/fags/riislogin.html).

12.Login to AUse Skyrao with MR access code
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2. Prepare scanner computer:
2.1. Ensure that scanner computer has been booted up.

8§ When fully ready, console will say -fiehdai ti ng

corner.

§ It requires roughly 30 minutes to boot before the first scan begins.

8 Do not begin subsequent procedures involving the scanner console until the
computer is fully ready. (Can proceed to other non-scanner steps in the interest of
time.)

8 Ensure that pre-scan QC has been completed: See Skyra Maintenance and
Performance Verification SOP, Step I1.3.

2.2. Register new patient:
8 Inthe top left click File > Register New Patient

8 Fill in required fields (Card 1):

1 Last Name = HCP ID Designation (e.g., 123401)
Patient ID = HCP ID Designation with session identifier (e.g., 123401 _strc)
Date of birth=1/1/1980( use participantdés year
Enter participant Gender, Height, and Weight

Patient position = Head first i Supine

=A =4 =4 =4 -4 =4

Enter the initials of both operators in the operator section
M Click Exam

§ Fillin required fields (Card 2):
1 Body part examined = Brain

9 Select appropriate protocol: HCP > Phase2_User > HCP: FNCA: rs-fMRI and T-
fMRI

2.3. Load protocol:

8§ [IMPORTANT] Wait until anterior head coil is connected before loading protocol.
Otherwise, you will need to manually enable HEA head coil in localizer scan.

§ Load full protocol into exam card

T Select full protocol (not individual
scans into exam card.

2.4. Ensure correct MR sequences are loaded:
§ Session 2 scans are: Localizer, AAHScout, Localizer_aligned, BOLD_RL_SB_SE,
BOLD_LR_SB_SE, BOLD_REST1_RL, BOLD_REST2_LR, FieldMap,
BIAS_32CH, BIAS_BC, BOLD_WM1_RL, BOLD_WM2_LR,
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BOLD_GAMBLING1_RL, BOLD_GAMBLING2_LR, BOLD_MOTOR1_RL,
BOLD_MOTOR2_LR, FieldMap
3. Prepare scanner room equipment prior to arrival of participant
3.1. Subject display (LCD projector):
§ Turn it on using remote control; close RF shielded box tightly
8§ Make sure Lucite screen is properly placed (align with line on floor)
§ If bulb is burned out, call Fran Miezin (2-8875)
3.2. Physiological monitoring:
§ Set up Pulseox sensor
1 Get Pulseox sensor from charging rack in control room
9 Ensure appropriate finger clip is installed for size of left-hand ring finger
8 Set up Respiratory monitor
1 Get ECG/respiration sensor from charging rack in control room
9 Collect respiration balloon (do not attach yet)
1 Ensure ECG leads are covered with towel
4. Prepare control room equipment prior to arrival of participant
4.1. Head Tracker (MPT) system
8 Ensure Head Tracker camera power supply is on / plugged in
8 Turn on the Head Tracker computer
1 If not already on, press the circular power button on large silver computer on floor
in middle of the desk.
1 Upon startup you should see four windows and no reported errors
8 Verify bore marker is being received
1 Check Preview Window for large square with black-and-white checks
1 Check Secured core shell for continuous series of numeric values with no error
messages
8§ On Siemens host computer, before each session (with patient table at home
position), please run fixed target recalibration "XPaceRecal -m recal -n 1000" from
the command line "run" window as part of motion camera QC
4.2. Display computer
8 Ensure that Participant Display computer is booted; log into Toolbox Admin account
8 Open scripts directory: Run HCP Scripts > Session 2
9 Scripts are numbered in order that they need to be run.
§ Button Box script and Visual Test script need to be run prior to starting first task
scan.
9 Launch Button Box test script and ensure that it is visible on the projector
§ Ensure that KVM switch is set to Display computer and HCP icon shows on lower
LCD monitor
5. Prepare scanner room prior to arrival of participant
5.1. Locate and collect necessary supplies:
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8§ Fresh linens (sheet, pillowcase and blanket) from cabinet in scanner room (second
from right) or their previously-u s ed | i nens from their Abelongi
Appropriate head cushion from drawer in scanner room (second from right).
Appropriate foam head blocks from drawer in scanner room (furthest right).
Disposable ear covers from drawer in scanner room (furthest right).
The leg cushion wedge from counter in scanner room. (Extra support may still be
needed, but may hit the bore when entering the scanner)
A pair of noise reduction ear plugs (furthest right).
Vitamin E capsule and cloth tape from drawer in scanner room (furthest right).
The presentation mirror, attached to the plastic stilts, from counter in scanner room
Moire pattern chip for the motion detection system from drawer in scanner room
(furthest right)
Siemens physio sensors (pulseox and ECG/respiratory)
8§ The 32-channel head coil from table
5.2. Ensure that bore fan is on max
§ Hit fan icon on side of scanner, and turn jog dial to increase speed to max.
5.3. Prepare scanner bed
8§ Ensure that scanner bed is fully extended an
check table lock buttons on both sides of bed are seated.)
8§ Put correct foam padding on scanner bed: We use the standard Siemens 3 piece
foam pads.
8 Place sheet over foam padding
8 Cover foam padding as completely as possible tucking in the top and bottom edges.
Avoid leaving the sheets along the rails, because they can catch as the participant
is inserted into scanner bore.
5.4. Prepare cushions
8 Worap the pillowcase around head pillow: Fold leftover pillowcase under padding on
scanner bed (not under participantdéds head)
8 Wrap the foam head blocks with headphone ear covers.
8 Wrap the leg cushion in a pillow case if one is not already around it and place in the
lower section of the scanner bed
5.5. Prepare earbuds, button box, physio sensors, and emergency bulb
§ Put earplugs on earbuds: Be sure earplugs are put on earbuds before participant
arrives at scanner (but don't connect earbud cables until participant is laying down).
8 Ensure AEmergency bulbo is attached
8§ Ensure that fiber-optic button box is ready: Invalid (red) button should be covered
8§ Make sure that ECG leads on ECG/respiration sensor are wrapped in sheet or towel
5.6. Prepare the 32-channel head coil
§ If a phantom is present in the head coil or on the scanner bed, return it carefully to
the appropriate stand on the shelf

w W W W

w W W W

wn

1200 Subjects Reference Managhppendix I\ WU-Minn Consortium of the NIH Human Connectome Project  Page33


http://www.humanconnectome.org/

HUMAN

://.) Connectome

PROJECT

§ If the bottom section of the head coil is present, confirm that plugs are firmly
connected
§ If the bottom section of the head coil is not attached, do the following:
I Retrieve the 32-channel head coil from counter.
1 Remove the bottom section from the box and place it at the top of the scanner
bed, the bottom section co-mndesidee s on t
8§ Retrieve the top section of the head coil from the box and place it nearby for when
participants are loaded.
Prepare participant for scan session
6.1. Review MR screening form
6.2. Politely request that participant try using restroom before scan session

8§ AWedbll stop here now so you can try to
8 AThe scan may | ast over an hour. We get
stop in the middle of the scan. So, it

6.3. Ask participant to store locker key and belonging bag in control room
6.4. At entrance to scanner room, do head-to-toe verbal sweep for metal

8§ Metal in clothing: Look for substantial metal embedded in clothing, or metal in
contact with skin. Ask as specifically and clinically as possible whether participant is
wearing underwire bra. Antimicrobial clothing with invisible silver microfiber? If
needed, allow the participant to change into scrubs located in intake room

8§ Hair: Do you have anything in your hair? Hairclips, bobby pins?

8 Piercings: Piercings in your ears or tongue? Any other piercings, necklaces, or
jewelry?

8§ Stored items: Anything at all in your front pockets, back pockets, socks or shoes?
Carrying credit cards or anything else in bra? Is anything else being stored
anywhere on your person (waistband etc)?

8 Do you mind taking your shoes off here? (For this session, removing shoes may help
participants during MOTOR task. It is also a low-priority safety and data quality
check to avoid met al i ncedtéd theyiareregihya nt s 6
uncomfortable. Give back up socks if participant is not wearing socks.)

6.5. Quality check: Vision check.

8 Poor vision will have been determined previously during EVA session. If corrective
lenses are required, use Snellen index output by EVA or redo quickly with eye chart
in scanner. Select proper lenses and modified goggles from middle room. Attempt
to correct to 20/40 or better.

Position the participant in the scanner.

7.1. Have the participant sit on the scanner bed

7.2. Fit respiratory band on participant:
§ Explain the purpose of respiratory band and show them the monitoring screen before
they lay down.
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§ Hold monitor near scanner LCD screen and squeeze balloon repeatedly to get signal
to appear on LCD (may take ~ 15 seconds)

§ Put respiration band on participant near waistband. This will likely need to be moved
and adjusted after subject lies down to optimize signal.

7.3. Give participant warning about peripheral stimulation:

8§ [IMPORTANT] If participants are wearing shorts, either separate their legs with a
towel or sheet or change into scrubs to avoid peripheral stimulation (and cardiac
stimulation).

§ Tell participants what peripheral stimulation feels like, instruct them not to clasp
hands together. This warning could happen outside of scanner room, but it is
important to make sure they know.

§ "Some participants have reported that they feel peripheral stimulation in the scanner.
It may f eel |l i ke pins and needles, or |ike n

8 AClasping your hand scoudmake this \wosse, Bogpleasmanaid ar ms
that while in the scanner. Instead, keep your arms at your side, with your hands on
the scanner bed or on your thighs."

§ ilf you feel anything, it will probably be v,
let us know by squeezing the emergency bulb. But otherwise, it should get less
intense over time.o

7.4. Tell participant about emergency bulb

§ Tell participant that we will be taping emergency bulb to thigh. To avoid triggering it
accidentally, subject should not hold it in the scanner. Should only require a slight
movement to grab it.

§ Instruct the participant to squeeze emergency bulb if there are any emergency
issues during the scan (e.g., peripheral stimulation is too painful, scanner noise
becomes painful because earplugs fall out). If it cannot wait without endangering
health and safety, squeeze the emergency bulb. Otherwise, if it is something that
can wait until the end of the scan, like needing to use the restroom, please wait and
we will check in with you every few minutes.

8 Tape emergency bulb to thigh
7.5. Explain how we communicate with participant

§ Tel |l participant: AWhile you are in the scan
either by the speaker in the scanner room or by the earbuds you will be wearing.
We will check on how you are doing and tell you what to expect next. To reduce
movement associated with speaking, please try to answer with yes or no, and to
keep your head as still as possible when you answer. Of course, if you need to tell
us somethingt hat cannot be communicated by just a
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7.6. Insert noise reduction earbuds
8§ Be sure there is no audio playing over earbuds before giving them to participant.

§ Instruct participants to squeeze the earplugs between their fingers until they are as
small as possible, making sure tips of earplugs aren't pinched off. Audio channel
should be open.

§ Give them the noise reduction earbuds. Watch participants insert into their ears and

hold them while they expando.holdtheirdadoleey 6r e havi
back. Also consider different size earplugs. Tape the earbuds to the ears and tape
the wires to the participantdés chest to avoi
8 Once earplugs are in place, be sure to talk directly to participants' faces, and to
speak loudly.
7.7. Route all cables down participants' stomachs with tape
8 Avoid cables going under participantés ar ms
7.8. Ask participant to lie down
8 Ask them to guide their head and shoulders onto the top part of the bed, to be careful
not to lay on the bottom section of the head coill
7.9. Position leg cushion
8§ Have the participant lift their legs. Place the covered leg cushion beneath their thighs
such that their feet come off the sloped end. This should take pressure off of their
lower back. Ask them if they are comfortable, or if they need more support
7.10. Place Moire pattern chip on bridge of nose
8§ Explain what youb6re doing, and ask participa
8 Shape small piece of clay into an approx 1 cm cube, and premolded around pinky
finger. Ensure that clay has sufficient surface area to make contact with moire chip,
and is sufficiently thin on sides to avoid

C

8 Gently press onto bridge of the paogask ci pant 6

participants to close eyes. If participant needs glasses in scanner, place the chip
lower on the nose.

§ Press the Moire pattern chip firmly into the clay. May require pressing simultaneously

on sides of nose and edges of chip with a little force.
8§ Check placement of chip

1 Have participant move head around a bit. Confirm that the chip and clay are
firmly and rigidly coupled with the
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1 Ask participant to raise their eyebrows, to furrow their brows, and to scrunch their
noses. Observe how much the chip moves to decide whether to change
placement.

Instruct the participant that anything that would move the chip independently of the
head (wrinkling nose or brows, bumping into head coil) should be avoided

Fit pulseox clip on participant

Hold pulseox sensor near scanner LCD to get signal to appear on LCD before
putting on participant
Put pul seox on participantés | eft hand

Explain to participant where to rest hands to avoid issues with pulseox. Hands at
sides on scanner table is best, or on thighs for larger participants.

Give button box to participant

Explain button box and how to hold it (be sure participant can see it during
explanation)

Pl ace button box in participantdéds hand so t
Tape cord onto thigh
Ensure participants are comfortable
Ask participants to relax: AAt this point,
you need, and try to settle down into the
Ask participant | eading quest ielamythingtthat i dent i f
mi ght start to get uncomfortable after an
1 We need to take hints about participants' comfort level. "I should be OK" means
I'm not great, but I'll try to live with it.
9 Consider places to put additional padding that might alleviate pressure (under
neck, small of back, elbows)
Give participant a blanket: Tell the participant that there is a light breeze flowing
through the scanner bore. Ask the participant if they want a blanket or a lighter
sheet. Pull blanket up to cover bare arms, and tuck lightly under arms. (A blanket or
sheet helps arms slide when entering bore; Also blankets can be removed if subject
gets war m, but ités much harder to put one

Ensure that head is placed optimally in head coil
Position head in coil: Line on coil should go roughly 1 finger-width above eyebrows

Look from foot of bed to determine if head needs to be shifted to participant's left /
right, or if head (nose) needs to be rolled to participant's left or right. Help
participant reposition by demonstrating with your hand as a guide for their

r
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adjustments. When telling participants how to adjust their head, hold hand above
their eyes along the axis of their head, and move hand in direction you want them
to move. Make small movements for small adjustments.

8§ Place the covered foam head blocks on each s
temples, careful not to knock out the earplugs, and also ensuring comfort for the
duration of the scan. The goal is a snug, but comfortable fit of the foam blocks
around the participantds head. Check that pa
substantially in coil when padding head with cushions.

§ After padding head, double-check optimal placement of head in head coil.
7.15. Attach top section of head coil

8 Once the participant is settled, place the top section of the 32ch coil in place over the
bottom section; it will click into place on both sides. Plug the head coil in on right
side, being careful to line up the pins before applying any pressure. Confirm that
both elements of the coil are detected on LCD display on the front face of the
scanner bore. (N.B., Very |l arge heads that d
scanned)

8§ [IMPORTANT] Ensure that Moire tracker chip will not hit nose portion of head cail,
and will not be obscured after small movements. Change placement to alleviate
potential issues.

8 Perform one final check that participant is comfortable.

8§ [IMPORTANT] Tell participant "From this point forward, we want you to keep your
head as still as possible"

7.16. Raise bed up

8§ Raise bed up to Home before putting mirror on (simply hit Home icon on side of
scanner)

7.17. Attach the plastic mirror onto the top section of head coil
8 Place corrective goggles on head coil if necessary.
§ After placing mirror, ask participants if the LCD screen is in the middle of the mirror
7.18. Complete laser align procedure
§ Explain to participant what youodre doing. As

8§ While in Home position (bed fully up, but not moved into bore, LCD will say Home),
turn on laser light.

§ Use positioning dial to slowly move bed until light is close to line on coil. From here,
adjust further so that light is just above patient eyebrow.

§ [IMPORTANT] When properly positioned, turn off light again to lock in positioning.
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7.19. Feed the bed into the scanner

8§ Make sure that LCD on the scanner shows table positioning screen so Isocenter can
be found. If necessary, change screens using the small jog dial on the front of the

scanner.
§ Tell ©participants that APeople usually |ike -

scanner. Also, place your hands on your thighs and tuck your elbows to your side

as you go in. You can put your hands backtoyoursides once youodre in. A

ready?o
8 Proceed slowly to ensure that arms, blankets, cables, etc. go in smoothly

§ Stop when LCD screen says Al socentero (at 0
negative. Never intentionally send bed past Isocenter.

7.20. Speak with participant
8§ Experimenter in control room should speak with participant before experimenter in
scanner room leaves.

7.21. Firmly close scanner room door

8§ Leave room and ensure that scanner room door is firmly closed to avoid RF
interference from outside of room

8. Begin Scanning

8.1. Check in / remind participant to stay still

§ fTAre you doing OK? As a reminder, during the
how you are doing by asking you yes or no questions. Please try to keep your
head as still as possible when you answer. 0

8.2. Turn off lights during scan session
8.3. Check Moire chip on Head Tracking window
§ Confirm that entire Moire chip is fully visible within the Preview_Window.

8 If Moire chip is not fully visible, or is very close to the edge of the Preview_Window,
ask the participant to move his/her head in an appropriate direction. Confirm that
resulting position of the head is still comfortable. If not comfortable, then eject table
from the bore and reposition head from scratch.

§ Confirm that software is successfully making measurements (not issuing error

messages).
8.4. Run Localizer and AAHScout
8§ Look for | arger errors |like not capturing pa
hair

8.5. Run Localizer_Aligned and check quality
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§ Before running T1w anatomical, confirm that slice prescription returned by AutoAlign
captures all of the participantdés head (incl
all margins and no wrap-around at the superior, anterior, or posterior edges.

§ If this is not the case, adjust the FOV manually and report this to Michael
Harms/Linda Hood for investigation.

8.6. Run BOLD_RL_SB_SE, BOLD_LR_SB_SE in order
§ Check inline display to ensure adequate FOV and no clear artifact
8.7. Run Resting state scans

8 Run E-Prime script 1: Resting State
1 Read Instructions to participant verbatim

T Reiterate APl ease do your best to keep stil
in 15 minuteso

1 Keep E-Prime script running while you check with participant, and start second
BOLDREST scan

1 Script will keep fixation cross on screen for specific number of TRs equal to
REST1+REST2.

8 RunBOLD_REST1 RL,BOLD_REST2 LR in order
8 Quality check: Excessive movement

f Visually monitor participantés movement on
excessive movement is observed early in the scan (e.g., first third), abort the
scan, and communicate with the participant appropriately. Then start the scan
over. If excessive movement is observed late in the scan (e.g., second half),
allow scan to complete. Tell participant that it appeared that there was a large
amount of movement during that scan, and that they should relax and do their
best to stay still. Note issue with movement in readme / intraDB.

§ Quality check: Spiking. In the inline display window, monitor for the occurrence of
any strangely bright slices or bands. If these occur, record the incidence on the
readme.

8.8. Run FieldMap, BIAS_32CH, BIAS_BC in order

8.9. Run Button Box and Visual check scripts
8§ Run Script 2: Button Box checking script
1 Read Instructions verbatim

1 Quality check: Button box. Ask participant to push buttons using eprime script.
If this does not work, adjust button box or contact Fran Miezin for back up box

8 Run script 3: Visual Presentation Check Script.
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I Read instructions to the participant.

1 Quality check: Fix presentation equipment. If the participant cannot see all
three boxes, check power on LCD projector, adjust mirror, or fix Lucite screen
and redo the check. Repeat until the participant can see all three boxes.

8.10. Run Task fMRI

8§ After resting state scans, task fMRI scans will be run. Windows shortcuts are located
ontheE-Pr i me Desktop > ORun HCP Experimentso. T

1 Load E-Prime script for upcoming task. Enter Session ID and correct run number.

1 Read recap instructions aloud to participant before 1% run of the task. (Skip recap
instructions before 2" run of task.)

T Progress to AGet Readyd screen

=

Load MR sequence and initiate scan after pr

=

Monitor performance feedback screen, head tracker camera, eye tracker, and
scanner console for QC issues

1 Speak to participant after each scan run to ensure they are still OK

8§ Runscans BOLD_WM1 RL, BOLD_WM2_LR, BOLD_GAMBLING1_RL,

BOLD_GAMBLING2_LR, BOLD_MOTOR1_RL, BOLD_MOTOR2_LR in order
1 [IMPORTANT] Be certain to run RECOGNITION task outside of scanner within
10 minutes of completing scan.

8 If scan is aborted prior to completion (due to scanner, E-Prime, or performance
issues), run scan with same phase encoding direction before proceeding to next
task

1 If participant completed less than roughly 20% of task before scan was aborted:
Y Use same run number (i.e. same stimuli and trial order) when launching E-
Prime
Y Use same run number for Series Description name on scanner
Y Example: If BOLD WM1_RL was aborted before participant completed 20%
of task, start E-Prime with same run number, copy scan in exam card, run
scan again immediately without changing Series Description name.
1 If participant completed more than roughly 20% of task before scan was aborted:
Y Use new run number (i.e., new stimuli and trial order) when launching E-
Prime
Y Example: If BOLD _WM1_RL was aborted after participant completed 20% of
task, start E-Prime with unique run number (since run 2 is still in the queue,
use run 3), copy BOLD_WM1_RL scan in exam card, change run number in
Series Description name from BOLD_WM1_RL to BOLD_WM3_RL, run new
scan immediately.
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8§ Quality check: Task performance. During the scan, monitor that the participant is
performing the tasks correctly.

1 Total number of valid responses should be at least 60% percent of current trial
number

9 Monitor for 5 or more consecutive non-responses

1 Monitor for 5 or more consecutive RTs < 200ms

9 If any of these are observed early in the scan (e.g., first third), abort the scan,
and communicate with the participant appropriately. Then start the scan over.

1 If these are observed late in scan, take note on readme, and communicate with

the participant appropriately. Then add an additional scan of that type (with the
same phase encode direction).

8 Quality check: Motor Task performance.

T Check for foot movements during foot bl ocks
body)

8 Quality check: Session documentation worksheet (aka readme)

1 Ensure that any abnormalities, issues, or atypical occurrences for each scan are
documented in detail on the readme.
9. Ending Procedures
9.1. RECOGNITION task

8§ Must be completed outside of the scanner within 10 minutes of completing the scan
session. Bring the participant out of the scanner and offer them the option of going
to the bathroom. Immediately complete the recognition task after the bathroom
break.

8 When launching E-Prime script, use the two run numbers for which there were
complete WM sessions in the scanner. For example, if BOLD_WM1_RL crashed
and the participant subsequently completed BOLD _WM2_LR and BOLD_WM3_RL,
use run 2 and run 3 of the REC task.

9.2. Put physiological monitoring sensors back on charging rack in control room
9.3. Get auxiliary data from devices

8 Head tracker log files: from scanner host C:\MedCom\log\temp\xpace

8§ Siemens physio log files: from scanner host C:\MedCom\log\physio

94.Save participantdés | inens

§ A participant may re-use their own linens. Thus, it is not necessary to replace the
linens between two or more sequential sessions with the same participant.
However, if a different participant is scheduled for the subsequent session, collect
the |inens and place them in their fAbel ongin
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9.5. Quality check: Session documentation worksheet (aka readme)
§ After data upload to intraDB, transpose notes from readme into notes field

§ Change wusability field to AUnusableo for any
crashed, aborted scans, wrong sequence run, scan was re-run and replaced with
later scan, etc.)

9.6. After the last scan of the day, bring the scanner bed back to the Home position
10. Notify Cindy Feldt if Re-scan is needed
11. Upload Data to IntraDB

11.1. Ensure that all data has reconstructed (is it listed in Patient Browser?)

11.2. Imaging Data

8 In Patient Browser, Click on full session, choose ASend toéo an
Il ntraDBO

11.3. Head Motion Log Files
11.4. Physiology Log Files
11.5. E-Prime Files

lll. Staff training and error prevention measures

Before independently performing the procedures described in this SOP, HCP staff members will
be trained as follows:

1 Read this SOP.

9 Observe the procedures, when performed by trained study staff or an HCP
investigator, two times.

1 Follow the procedures under the direct supervision of trained study staff or an
HCP investigator four times.

V. Internal HCP auditing

Internal HCP audits of the procedures in this SOP are recommended to include the following
steps:

1 Review two randomly-selected Session Checklist for each Session type. Verify that all
required fields have been filled out on each Checklist and that in each case what on the
Session Checklist conforms with the note fields for the same Session in intraDB
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1 Observe at least 2 operators performing 2 or more scans each, to check for adherence
to the SOP and consistency between operators.

1 Discuss with operators which aspects of procedure are difficult to follow as stated in the
SOP, and maodify SOP or retrain operators as necessary.

V. Related SOPs:

1 Skyra Maintenance and Performance Verification (describes once-daily QC
procedures).

VI. Document control

Document location: This SOP is an on-line document
https://wiki.humanconnectome.org/display/cSOPs/Current+SOPs. Paper copies are valid only
on the day they are printed. Refer to the author if you are in any doubt about the accuracy of
any document(s).

Document approval: This SOP requires the approval of the responsible investigator, as do any
changes thereto.

This SOP has been approved by: Dr. Deanna Barch
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Session 3: 3T Diffusion Scanning
Standard Operating Procedure

Version 2
Effective Dates: September 21, 2012 to [date of issuance of a revision]
Author(s): Greg Burgess, Deanna Barch, Michael Harms, Dan Nolan, and OTHERS

The procedures in this SOP should be followed exactly. If changes to the SOP are
needed, please send suggested edits to G. Burgess, M. Harms, D. Barch and S. Curtiss

|. Scope

This standard operating procedure (SOP) begins with booting the scanner computer, logging in,
preparing the scanner room for the participant, and positioning the participant in the scanner.
The SOP then describes the procedures and quality control (QC) metrics that will be performed
during the third scan session for each participant, which will be comprised of multiple paired
diffusion scans. Part or all of this SOP may also be used if a participant needs to be re-scanned
because of issues with scan quality. The output of this SOP will be scan data that will be
uploaded to Connectome DB. Comments that are entered into the Session Checklist may also
be entered into Connectome DB.

ll. Procedures and quality metrics:

Session 3 Detailed Scanning SOP

1. Loginto RIIS:
1.1. Get unique access code for participant
8§ To access the scanner, you will need an access code unique to each participant.
Access codes can be reused for all sessions of the same participant.

8 To generate access codes go to (http://radsci2.neuroimage.wustl.edu/cqi-
bin/riiscqi/RIISconfirm.pl).

8 You will need your NP number, Race, Gender, and Handedness of the participant.

8§ N.B., Date of Birth is not allowed by IRB protocol. Therefore, you will need to use the
fictitious DOB of 01/01/01.

8§ To access RIIS (Research Imaging Information System), you will need a RIIS login
name and password. To create a RIIS login name and password go to
(http://www.nil.wustl.edu/csa/fags/riislogin.html).

12.Login to AUse Skyrao with MR access code
2. Prepare scanner computer:
2.1. Ensure that scanner computer has been booted up.

w
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8§ When fully ready, console will say -igidai ti ng
corner.

§ It requires roughly 30 minutes to boot before the first scan begins.
8§ Do not begin subsequent procedures involving the scanner console until the

computer is fully ready. (Can proceed to other non-scanner steps in the interest of
time.)

8§ Ensure that pre-scan QC has been completed: See Skyra Maintenance and

Performance Verification SOP, Step 11.3.

2.2. Register new patient:
8 In the top left click File > Register New Patient

§ Fillin required fields (Card 1):

T

=A =4 =4 4 =4 =4

T

Last Name = HCP ID Designation (e.g., 123401)

Patient ID = HCP ID Designation with session identifier (e.g., 123401 _diff)

Date of birth=1/1/1980 (use participantés year of b
Enter participant Gender, Height, and Weight

I n Additional Il nf o secti onHCP_kPhast2®&r t he Pr oj e
Patient position = Head first i Supine

Enter the initials of both operators in the operator section

Click Exam

§ Fill in required fields (Card 2):

T
1

Body part examined = Brain

Select appropriate protocol: HCP > Phase2_User > HCP: dMRI

2.3. Load protocol:

8§ [IMPORTANT] Wait until anterior head coil is connected before loading protocol.

Otherwise, you will need to manually enable HEA head coil in localizer scan.

§ Load full protocol into exam card

T

Select full protocol (not individual scans)
scans into exam card.

2.4. Ensure correct MR sequences are loaded:
§ Session 3 scans are: Localizer, AAHScout, Localizer_aligned, BIAS_BC,

BIAS_32CH, DWI_RL_dir95, DWI_LR_dir95, DWI_RL_dir96, DWI_LR_dir96,
DWI_RL_dir97, DWI_LR_dir97

3. Prepare scanner room equipment prior to arrival of participant
3.1. Subject display (LCD projector):
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§ Turn it on using remote control; close RF shielded box tightly
8 Make sure Lucite screen is properly placed (align with line on floor)
8 If bulb is burned out, call Fran Miezin (2-8875)
3.2. Physiological monitoring:
§ Set up Pulseox sensor
1 Get Pulseox sensor from charging rack in control room
1 Ensure appropriate finger clip is installed for size of left-hand ring finger
4. Prepare control room equipment prior to arrival of participant
4.1. Head Tracker (MPT) system
8 Ensure Head Tracker camera power supply is on / plugged in
8 Turn on the Head Tracker computer
9 If not already on, press the circular power button on large silver computer on floor
in middle of the desk.
9 Upon startup you should see four windows and no reported errors
8 Verify bore marker is being received
1 Check Preview Window for large square with black-and-white checks
M Check Secured core shell for continuous series of numeric values with no error
messages
8§ On Siemens host computer, before each session (with patient table at home
position), please run fixed target recalibration "XPaceRecal -m recal -n 1000" from
the command line "run" window as part of motion camera QC
4.2. Display computer
8 Ensure that Participant Display computer is booted; log into Toolbox Admin account
8§ Ensure that KVM switch is set to Display computer and HCP icon shows on lower
LCD monitor

5. Prepare scanner room prior to arrival of participant
5.1. Collect or locate the following:
8§ Fresh linens (sheet, pillowcase and blanket) from cabinet in scanner room (second

from right) or their previously-u s ed | i nens from their Abelongi
Appropriate head cushion from drawer in scanner room (second from right).
Appropriate foam head blocks from drawer in scanner room (furthest right).
Disposable ear covers from drawer in scanner room (furthest right).
The leg cushion wedge from counter in scanner room. (Extra support may still be

needed, but may hit the bore when entering the scanner)
A pair of noise reduction ear plugs (furthest right).
Vitamin E capsule and cloth tape from drawer in scanner room (furthest right).
8§ The presentation mirror, attached to the plastic stilts, from counter in scanner room

w W W W

w W
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8§ Moire pattern chip for the motion detection system from drawer in scanner room
(furthest right)
8§ The 32-channel head coil from table
5.2. Ensure that bore fan is on max
§ Hit fan icon on side of scanner, and turn jog dial to increase speed to max.
5.3. Prepare scanner bed
8§ Ensure thatscannerbedisf ul 'y extended and | owered (N. B.
check table lock buttons on both sides of bed are seated.)
§ Put correct foam padding on scanner bed: We use the standard Siemens 3 piece
foam pads.
8 Place sheet over foam padding
8§ Cover foam padding as completely as possible tucking in the top and bottom edges.
Avoid leaving the sheets along the rails, because they can catch as the participant
is inserted into scanner bore.
5.4. Prepare cushions
8 Worap the pillowcase around head pillow: Fold leftover pillowcase under padding on
scanner bed (not wunder participantoés head)
8 Wrap the foam head blocks with headphone ear covers.
8 Wrap the leg cushion in a pillow case if one is not already around it and place in the
lower section of the scanner bed
5.5. Prepare earbuds and emergency bulb
8§ Put earplugs on earbuds: Be sure earplugs are put on earbuds before participant
arrives at scanner (but don't connect earbud cables until participant is laying down).
8 Ensure fiEmergency bulbo6 is attached
5.6. Prepare the 32-channel head coil
§ If a phantom is present in the head coil or on the scanner bed, return it carefully to
the appropriate stand on the shelf
8 If the bottom section of the head coil is present, confirm that plugs are firmly
connected
8 If the bottom section of the head coil is not attached, do the following:
1 Retrieve the 32-channel head coil. It will be on the shelf in a box labeled
OFRAGI LE. 6
1 Remove the bottom section from the box and place it at the top of the scanner

bed, the bottom section co-lmndside s on t he pal

§ Retrieve the top section of the head coil from the box and place it nearby for when
participants are loaded.
6. Prepare participant for scan session
6.1. Review MR screening form
6.2. Politely request that participant try using restroom before scan session:
8§ AWedl | stop here now so you can try to use
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§ AThe scan may | ast over an hour. We get

stop in the middle of the scan. So, it
6.3. Ask participant to store locker key and belonging bag in control room
6.4. Ask participant which video they would like to watch during scan
6.5. At entrance to scanner room, do head-to-toe verbal sweep for metal:

§ Metal in clothing: Look for substantial metal embedded in clothing, or metal in
contact with skin. Ask as specifically and clinically as possible whether participant is
wearing underwire bra. Antimicrobial clothing with invisible silver microfiber? If
needed, allow the participant to change into scrubs located in intake room

§ Hair: Do you have anything in your hair? Hairclips, bobby pins?

8§ Piercings: Piercings in your ears or tongue? Any other piercings, necklaces, or
jewelry?

§ Stored items: Anything at all in your front pockets, back pockets, socks or shoes?
Carrying credit cards or anything else in bra? Is anything else being stored
anywhere on your person (waistband etc)?

8§ Do you mind taking your shoes off here? (This is a low-priority safety and data

t he
wo ul

|
d

guality check to avoid metal iheyapealyi ci pant s

uncomfortable. Give back up socks if participant is not wearing socks.)
7. Position the participant in the scanner.

7.1. Have the participant sit on the scanner bed
7.2. [IMPORTANT} Give participant warning about peripheral stimulation:

8§ Tell participants what peripheral stimulation feels like, instruct them not to clasp
hands together. This warning could happen outside of scanner room, but it is
important to make sure they know.

8 "Some participants have reported that they feel a little stimulation in their body while
they are in the scanner. It may feel I

8§ [IMPORTANT] Eliminate situations that may induce peripheral stimulation

1 If participants are wearing shorts, either separate their legs with a towel or sheet
or change into scrubs to avoid peripheral stimulation (and cardiac stimulation).

T AClasping your hands or crossing your
avoid that while in the scanner. Instead, keep your arms at your side, with your
hands on the scanner bed or on your thighs."

8§ Al f you feel anything, it owi I probably
let us know by squeezing the emergency bulb. But otherwise, it should get less
intense over time.o

7.3. Tell participant about emergency bulb

1200 Subjects Reference Managhppendix I\ WU-Minn Consortium of the NIH Human Connectome Project  Page49

i ke

be

ar ms

pi

\'%


http://www.humanconnectome.org/

.(-<-'_\./ e HUMAN

:,//-.) Connectome

PROJECT

§ Tell participant that we will be taping emergency bulb to thigh. To avoid triggering it

accidentally, subject should not hold it in the scanner. Should only require a slight
movement to grab it.

8§ Instruct the participant to squeeze emergency bulb if there are any emergency
issues during the scan (e.g., peripheral stimulation is too painful, scanner noise
becomes painful because earplugs fall out). If it cannot wait without endangering
your health and safety, squeeze the emergency bulb. Otherwise, if it is something
that can wait until the end of the scan, like needing to use the restroom, please wait
and we will check in with you every few minutes.

8§ Tape emergency bulb to thigh
7.4. Explain how we communicate with participant
8§ Tel |l par t i cduprainthe scainéthwe lwih be yommunicating with you
either by the speaker in the scanner room or by the earbuds you will be wearing.
We will check on how you are doing and tell you what to expect next. To reduce
movement associated with speaking, please try to answer with yes or no, and to

keep your head as still as possible when you answer. Of course, if you need to tell
us something that cannot be communicated by

7.5. Insert noise reduction earbuds
8§ Be sure there is no audio playing over earbuds before giving them to participant.

8 Instruct participants to squeeze the earplugs between their fingers until they are as

small as possible, making sure tips of earplugs aren't pinched off. Audio channel
should be open.

8 Give them the noise reduction earbuds. Watch participants insert into their ears and
hold them while they expand. I f theyodore havi
back. Also consider different size earplugs. Tape the earbuds to the ears and tape
the wires to the participantds chest to avoi

8 Once earplugs are in place, be sure to talk directly to participants' faces, and to
speak loudly.

7.6. Route all cables down participants' stomachs with tape
8 Avoid cables goingunder partici pantés arms or getting c

7.7. Ask participant to lie down

§ Ask them to guide their head and shoulders onto the top part of the bed, to be careful
not to lay on the bottom section of the head coll

7.8. Position leg cushion
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§ Have the participant lift their legs. Place the covered leg cushion beneath their thighs

7.9.P |

7.10.

such that their feet come off the sloped end. This should take pressure off of their
lower back. Ask them if they are comfortable, or if they need more support

ace mokerchip@n bridgeof nose
Explain what youod6re doing, and ask participa

Shape small piece of clay into an approx 1 cm cube, and premolded around pinky
finger. Ensure that clay has sufficient surface area to make contact with moire chip,
and is sufficiently thin on sides to avoid c

Gently press onto bridge of the participanto
participants to close eyes. If participant needs glasses in scanner, place the chip
lower on the nose.

Press the Moire pattern chip firmly into the clay. May require pressing simultaneously
on sides of nose and edges of chip with a little force.

Check placement of chip

1 Have participant move head around a bit. Confirm that the chip and clay are
fimly and rigidly coupled with the participsé

1 Ask participant to raise their eyebrows, to furrow their brows, and to scrunch their
noses. Observe how much the chip moves to decide whether to change
placement.

Instruct the participant that anything that would move the chip independently of the
head (wrinkling nose or brows, bumping into head coil) should be avoided

Fit pulseox clip on participant

Hold pulseox sensor near scanner LCD to get signal to appear on LCD before
putting on participant
Put pulseox on participantés | eft hand ring

Explain to participant where to rest hands to avoid issues with pulseox. Hands at
sides on scanner table is best, or on thighs for larger participants.

Ensure participants are comfortable

Ask participant s t o r el ax: AAt this point, take a se
you need, and try to settle down into the sc
Ask participant | eading questions to identif"

might start to get uncomfortable afteran hour wi t hout moving?o

1 We need to take hints about participants' comfort level. "I should be OK" means
I'm not great, but I'll try to live with it.
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9 Consider places to put additional padding that might alleviate pressure (under
neck, small of back, elbows)

§ Give participant a blanket: Tell the participant that there is a light breeze flowing
through the scanner bore. Ask the participant if they want a blanket or a lighter
sheet. Pull blanket up to cover bare arms, and tuck lightly under arms. (A blanket or
sheet helps arms slide when entering bore; Also blankets can be removed if subject
gets warm, but itodés much harder to put one ¢

7.12. Ensure that head is placed optimally in head coil
§ Position head in coil: Line on coil should go roughly 1 finger-width above eyebrows

8 Look from foot of bed to determine if head needs to be shifted to participant's left /
right, or if head (nose) needs to be rolled to participant's left or right. Help
participant reposition by demonstrating with your hand as a guide for their
adjustments. When telling participants how to adjust their head, hold hand above
their eyes along the axis of their head, and move hand in direction you want them
to move. Make small movements for small adjustments.

8 Placethe coveredfoamhead bl ocks on each side of the pa
temples, careful not to knock out the earplugs, and also ensuring comfort for the
duration of the scan. The goal is a snug, but comfortable fit of the foam blocks
around the part i ciapparticipants' headsdoh'tmoveheck t h
substantially in coil when padding head with cushions.

8§ After padding head, double-check optimal placement of head in head caoil.
7.13. Attach top section of head caoll

8 Once the participant is settled, place the top section of the 32ch coil in place over the
bottom section; it will click into place on both sides. Plug the head coil in on right
side, being careful to line up the pins before applying any pressure. Confirm that
both elements of the coil are detected on LCD display on the front face of the
scanner bore. (N.B., Very |l arge heads that d
scanned)

8§ [ | MPORTANT] Ensure that moired tracker chip
and will not be obscured after small movements. Change placement to alleviate
potential issues.

8§ Perform one final check that participant is comfortable.

8§ [IMPORTANT] Tell participant "From this point forward, we want you to keep your
head as still as possible"

7.14. Raise bed up
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§ Raise bed up to Home before putting mirror on (simply hit Home icon on side of
scanner)

7.15. Attach the plastic mirror onto the top section of head coil
§ Place corrective goggles on head coil if necessary.
§ After placing mirror, ask participants if the LCD screen is in the middle of the mirror
7.16. Complete laser align procedure
§ Explain to participant what youodore doing. As

8§ While in Home position (bed fully up, but not moved into bore, LCD will say Home),
turn on laser light.

8 Use positioning dial to slowly move bed until light is close to line on coil. From here,
adjust further so that light is just above patient eyebrow.

8§ [IMPORTANT] When properly positioned, turn off light again to lock in positioning.

7.17. Feed the bed into the scanner

8 Make sure that LCD on the scanner shows table positioning screen so Isocenter can
be found. If necessary, change screens using the small jog dial on the front of the

scanner.

8 Tell participants that HAPeople usually 1like
scanner. Also, place your hands on your thighs and tuck your elbows to your side
as you go in. You can put your hands back toc

ready?o0
8 Proceed slowly to ensure that arms, blankets, cables, etc. go in smoothly

8 Stop when LCD screen s aResersébedibnoangbarsager 6 (at 0
negative. Never intentionally send bed past Isocenter.

7.18. Speak with participant
§ Experimenter in control room should speak with participant before experimenter in
scanner room leaves.

7.19. Firmly close scanner room door

8 Leave room and ensure that scanner room door is firmly closed to avoid RF
interference from outside of room

8. Begin Scanning

8.1. Check in / remind participant to stay still

8§ A"Are you doing OK? As a reminder, during the
how you are doing by asking you yes or no questions. Please try to keep your
head as still as possible when you answer. o0
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8.2. Turn off lights during scan session
8.3. Check Moire chip on Head Tracking window
§ Confirm that entire Moire chip is fully visible within the Preview_Window.

1 If Moire chip is not fully visible, or is very close to the edge of the
Preview_Window, ask the participant to move his/her head in an appropriate
direction. Confirm that resulting position of the head is still comfortable. If not
comfortable, then eject table from the bore and reposition head from scratch.

§ Confirm that software is successfully making measurements (not issuing error
messages).

8.4. Start head tracker movie player

Launch fiHead Tracker Video Playero using sho
Enter Session ID into dialog box

Find desired video file(s) using File dialog window

Hit 6p6é to pause between scans (to talk to p

w w w w w

Hit 6g6 for a-omobi opegr aphewcwvideo file, 06d6
<esc> to quit.

8.5. Run Localizer and AAHScout
8§ Look for | arger errors |like not capturing pa
hair
8.6. Run Localizer_Aligned and check quality
§ Before running BIAS scans, confirm that slice prescription returned by AutoAlign
captures all of the participantdés head (incl
all margins and no wrap-around at the superior, anterior, or posterior edges.
§ If this is not the case, adjust the FOV manually and report this to Michael
Harms/Linda Hood for investigation.
8.7. Run BIAS_BC and BIAS_32CH in order
8.8. Run DWI_RL_dir95, DWI_LR_dir95, DWI_RL_dir96, DWI_LR_dir96, and
DWI_RL_dir97, DWI_LR_dir97

8 Quality check: Image quality of DWI images
§ Quality check: Excessive movement

f Visuvually monitor participantds movement on
excessive movement is observed early in the scan (e.g., first third to half), abort
the scan, and communicate with the participant appropriately. Then start the
scan over. If excessive movement is observed late in the scan (e.g., second
half), allow scan to complete, evaluate image quality and append new scan to
end of session if time allows.
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8.9. Run final FieldMap
8.10. Do final QC check on images
8§ IMPORTANT: Prior to removing participant from scanner, carefully check image
guality of all AMRI scans. If any are of poor quality, re-run that specific scan (be
sure to re-run the one with the desired phase encoding polarity). If Session 5 is
necessary, re-run phase-encode direction (RL and LR) pair.

8§ Quality check: Session documentation worksheet (aka readme)

1 Ensure that any abnormalities, issues, or atypical occurrences for each scan are
documented in detail on the readme.

Ending Procedures
9.1. Put physiological monitoring sensors back on charging rack in control room
9.2. Get auxiliary data from devices

8 Head tracker log files: from scanner host C:\MedCom\log\temp\xpace

8§ Siemens physio log files: from scanner host C:\MedCom\log\physio

9.3. A participant may re-use their own linens. Thus, it is not necessary to replace the linens
between two or more sequential sessions with the same participant. However, if a
different participant is scheduled for the subsequent session, collect the linens and

place themintheir fibel ongi ngsd bag for their next
9.4. Quality check: Session documentation worksheet (aka readme)
§ After data upload to intraDB, transpose notes from readme into notes field
8 Change usability field to AUnusableodo for
crashed, aborted scans, wrong sequence run, scan was re-run and replaced with
later scan, etc.)
9.5. After the last scan of the day, bring the scanner bed back to the Home position
Notify Cindy Feldt if Re-scan is needed
Upload Data to IntraDB
11.1. Ensure that all data has reconstructed (is it listed in Patient Browser?)
11.2. Imaging Data
8 I n Patient Browser , Click on full session

I ntrabDBO
11.3. Head Motion Log Files
11.4. Physiology Log Files
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lll. Staff training and error prevention measures

Before independently performing the procedures described in this SOP, HCP staff members will
be trained as follows:

1 Read this SOP.

1 Observe the procedures, when performed by trained study staff or an HCP
investigator, two times.

1 Follow the procedures under the direct supervision of trained study staff or an
HCP investigator four times.

IV. Internal HCP auditing

Internal HCP audits of the procedures in this SOP are recommended to include the following
steps:

1 Review two randomly-selected Session Checklist for each Session type. Verify that all
required fields have been filled out on each Checklist and that in each case what on the
Session Checklist conforms with the note fields for the same Session in intraDB

9 Observe at least 2 operators performing 2 or more scans each, to check for adherence
to the SOP and consistency between operators.

9 Discuss with operators which aspects of procedure are difficult to follow as stated in the
SOP, and modify SOP or retrain operators as necessary.

V. Related SOPs:

1 Skyra Maintenance and Performance Verification (describes once-daily QC
procedures).

V1. Document control

Document location: This SOP is an on-line document
https://wiki.humanconnectome.org/display/cSOPs/Current+SOPs. Paper copies are valid only
on the day they are printed. Refer to the author if you are in any doubt about the accuracy of
any document(s).

Document approval: This SOP requires the approval of the responsible investigator, as do any
changes thereto.

This SOP has been approved by: Dr. Deanna Barch
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Session 4: 3T R-fMRI and T-fMRI
(second of two R-fMRI/T-fMRI sessions)
Standard Operating Procedure

Version 2
Effective Dates: September 21, 2012 to [date of issuance of a revision]
Author(s): Greg Burgess, Deanna Barch, Michael Harms, Dan Nolan, and OTHERS

The procedures in this SOP should be followed exactly. If changes to the SOP are
needed, please send suggested edits to G. Burgess, M. Harms, D. Barch and S. Curtiss

|. Scope

This standard operating procedure (SOP) begins with booting the scanner computer, logging in,
preparing the scanner room for the participant, and positioning the participant in the scanner.
The SOP then describes the procedures and quality control (QC) metrics that will be performed
during the fourth scan session for each participant, which will be comprised of resting-state
and task-evoked fMRI scans. Part or all of this SOP may also be used if a participant needs to
be re-scanned because of issues with scan quality. The output of this SOP will be scan data
that will be uploaded to Connectome DB. Comments that are entered into the Session Checklist
may also be entered into Connectome DB.

Il. Procedures and quality metrics:

Session 4 Detailed Scanning SOP

1. Loginto RIIS:
1.1. Get unique access code for participant

8§ To access the scanner, you will need an access code unique to each participant.

8§ Access codes can be reused for all sessions of the same participant.

8 To generate access codes go to (http://radsci2.neuroimage.wustl.edu/cqi-
bin/riiscqi/RIISconfirm.pl).

8§ You will need your NP number, Race, Gender, and Handedness of the participant.

8§ N.B., Date of Birth is not allowed by IRB protocol. Therefore, you will need to use the
fictitious DOB of 01/01/01.

8§ To access RIIS (Research Imaging Information System), you will need a RIIS login
name and password. To create a RIIS login name and password go to
(http://www.nil.wustl.edu/csa/fags/riislogin.html).

12.Login to AUse Skyrao with MR access code
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2. Prepare scanner computer:
2.1. Ensure that scanner computer has been booted up.

8 When fully ready, aoorfoal @ awiilelnts aye dglinkdd irtaitn on
corner.

§ It requires roughly 30 minutes to boot before the first scan begins.

8 Do not begin subsequent procedures involving the scanner console until the
computer is fully ready. (Can proceed to other non-scanner steps in the interest of
time.)

8 Ensure that pre-scan QC has been completed: See Skyra Maintenance and
Performance Verification SOP, Step I1.3.

2.2. Register new patient:
8 Inthe top left click File > Register New Patient

8 Fill in required fields (Card 1):
1 Last Name = HCP ID Designation (e.g., 123401)
Patient ID = HCP ID Designation with session identifier (e.g., 123401_fnchb)
Date of birth = 1 [ 1 |/ 1980 (use participsea
Enter participant Gender, Height, and Weight
INAddi ti onal I nfo section, HEmMmPhase20t he Pr oj ect

Patient position = Head first i Supine

=A =4 =4 =4 -4 =4

Enter the initials of both operators in the operator section
M Click Exam

§ Fillin required fields (Card 2):
1 Body part examined = Brain

9 Select appropriate protocol: HCP > Phase2_User > HCP: FNCB: rs-fMRI and T-
fMRI

2.3. Load protocol:

8§ [IMPORTANT] Wait until anterior head coil is connected before loading protocol.
Otherwise, you will need to manually enable HEA head coil in localizer scan.

§ Load full protocol into exam card

T Select full protocol (not individual scans)
scans into exam card.

2.4. Ensure correct MR sequences are loaded:
§ Session 2 scans are: Localizer, AAHScout, Localizer_aligned, BIAS_BC,
BIAS_32CH, BOLD _RL_SB_SE, BOLD LR_SB_SE, BOLD REST3 RL,
BOLD_REST4_LR, FieldMap, BOLD_RL_SB_SE, BOLD_LR_SB_SE,
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BOLD_LANGUAGE1_RL, BOLD_LANGUAGE2_LR, BOLD_SOCIAL1_RL,
BOLD_SOCIAL2_LR, BOLD_RELATIONAL1_RL, BOLD_RELATIONAL2_LR,
BOLD_EMOTION1_RL, BOLD_EMOTIONZ2_LR, FieldMap
3. Prepare scanner room equipment prior to arrival of participant
3.1. Subject display (LCD projector):
§ Turn it on using remote control; close RF shielded box tightly
§ Make sure Lucite screen is properly placed (align line on floor)
8 If bulb is burned out, call Fran Miezin (2-8875)
3.2. Physiological monitoring:
§ Set up Pulseox sensor
1 Get Pulseox sensor from charging rack in control room
1 Ensure appropriate finger clip is installed for size of left-hand ring finger
8§ Set up Respiratory monitor
1 Get ECG/respiration sensor from charging rack in control room
9 Collect respiration balloon (do not attach yet)
9 Ensure ECG leads are covered with towel
4. Prepare control room equipment prior to arrival of participant
4.1. Head Tracker (MPT) system
8 Ensure Head Tracker camera power supply is on / plugged in
8 Turn on the Head Tracker computer
9 If not already on, press the circular power button on large silver computer on floor
in middle of the desk.
1 Upon startup you should see four windows and no reported errors
8 Verify bore marker is being received
1 Check Preview Window for large square with black-and-white checks
M Check Secured core shell for continuous series of numeric values with no error
messages
8 On Siemens host computer, before each session (with patient table at home
position), please run fixed target recalibration "XPaceRecal -m recal -n 1000" from
the command line "run" window as part of motion camera QC
4.2. Display computer
8§ Ensure that Participant Display computer is booted; log into Toolbox Admin account
8 Open scripts directory: Run HCP Scripts > Session 4
9 Scripts are numbered in order that they need to be run.
§ Button Box script and Visual Test script need to be run prior to starting first task
scan.
9 Launch Button Box test script and ensure that it is visible on the projector
§ Ensure that KVM switch is set to Display computer and HCP icon shows on lower
LCD monitor
5. Prepare scanner room prior to arrival of participant
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5.1. Collect or locate the following:
8§ Fresh linens (sheet, pillowcase and blanket) from cabinet in scanner room (second
from right) or their previously-u s ed | i nens from their fAbelongi
Appropriate head cushion from drawer in scanner room (second from right).
Appropriate foam head blocks from drawer in scanner room (furthest right).
Disposable ear covers from drawer in scanner room (furthest right).
The leg cushion wedge from counter in scanner room. (Extra support may still be
needed, but may hit the bore when entering the scanner)
A pair of noise reduction ear plugs (furthest right).
Vitamin E capsule and cloth tape from drawer in scanner room (furthest right).
The presentation mirror, attached to the plastic stilts, from counter in scanner room
Moire pattern chip for the motion detection system from drawer in scanner room
(furthest right)
Siemens physio sensors (pulseox and ECG/respiratory)
8§ The 32-channel head coil from table
5.2. Ensure that bore fan is on max
§ Hit fan icon on side of scanner, and turn jog dial to increase speed to max.
5.3. Prepare scanner bed
8§ Ensure that scanner bed is fully extended an
check table lock buttons on both sides of bed are seated.)
§ Put correct foam padding on scanner bed: We use the standard Siemens 3 piece
foam pads.
8 Place sheet over foam padding
8§ Cover foam padding as completely as possible tucking in the top and bottom edges.
Avoid leaving the sheets along the rails, because they can catch as the participant
is inserted into scanner bore.
5.4. Prepare cushions
8 Worap the pillowcase around head pillow: Fold leftover pillowcase under padding on
scanner bed (not under participantdéds head)
8 Wrap the foam head blocks with headphone ear covers.
8 Wrap the leg cushion in a pillow case if one is not already around it and place in the
lower section of the scanner bed
5.5. Prepare earbuds, button box, physio sensors, and emergency bulb
§ Put earplugs on earbuds: Be sure earplugs are put on earbuds before participant
arrives at scanner (but don't connect earbud cables until participant is laying down).
8 Ensure AEmergency bulbo is attached
§ Ensure that fiber-optic button box is ready: Invalid (red) button should be covered
8§ Make sure that ECG leads on ECG/respiration sensor are wrapped in sheet or towel
5.6. Prepare the 32-channel head coil

w W W W

w W W W

w
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§ If a phantom is present in the head coil or on the scanner bed, return it carefully to
the appropriate stand on the shelf
§ If the bottom section of the head coil is present, confirm that plugs are firmly
connected
§ If the bottom section of the head coil is not attached, do the following:
I Retrieve the 32-channel head coil from counter.
1 Remove the bottom section from the box and place it at the top of the scanner

bed, the bottom section co-lmndsidee s on the pal
8§ Retrieve the top section of the head coil from the box and place it nearby for when
participants are loaded.
Prepare participant for scan session
6.1. Review MR screening form
6.2. Politely request that participant try using restroom before scan session:
8§ AWedl |l stoavp stbery®u can try to use the restroo
§ AiThe scan may | ast over an hour. We get the
stop in the middle of the scan. So, it woul o
6.3. Ask participant to store locker key and belonging bag in control room
6.4. At entrance to scanner room, do head-to-toe verbal sweep for metal:
8 Metal in clothing: Look for substantial metal embedded in clothing, or metal in
contact with skin. Ask as specifically and clinically as possible whether participant is
wearing underwire bra. Antimicrobial clothing with invisible silver microfiber? If
needed, allow the participant to change into scrubs located in intake room
§ Hair: Do you have anything in your hair? Hairclips, bobby pins?
8 Piercings: Piercings in your ears or tongue? Any other piercings, necklaces, or
jewelry?
§ Stored items: Anything at all in your front pockets, back pockets, socks or shoes?
Carrying credit cards or anything else in bra? Is anything else being stored
anywhere on your person (waistband etc)?
8§ Do you mind taking your shoes off here? (For this session, removing shoes may help
participants during MOTOR task. It is also a low-priority safety and data quality
check to avoid met al i n part iarereglyant s shoes.

uncomfortable. Give back up socks if participant is not wearing socks.)
6.5. Quality check: Vision check.

§ Poor vision will have been determined previously during EVA session. If corrective
lenses are required, use Snellen index output by EVA or redo quickly with eye chart
in scanner. Select proper lenses and modified goggles from middle room. Attempt
to correct to 20/40 or better.

Position the participant in the scanner.

7.1. Have the participant sit on the scanner bed

7.2. Fit respiratory band on participant:
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§ Explain the purpose of respiratory band and show them the monitoring screen before
they lay down.

§ Hold monitor near scanner LCD screen and squeeze balloon repeatedly to get signal
to appear on LCD (may take ~ 15 seconds)

§ Put respiration band on participant near waistband. This will likely need to be moved
and adjusted after subject lies down to optimize signal.

7.3. Give participant warning about peripheral stimulation:

8§ [IMPORTANT] If participants are wearing shorts, either separate their legs with a
towel or sheet or change into scrubs to avoid peripheral stimulation (and cardiac
stimulation).

8§ Tell participants what peripheral stimulation feels like, instruct them not to clasp
hands together. This warning could happen outside of scanner room, but it is
important to make sure they know.

8§ "Some participants have reported that they feel peripheral stimulation in the scanner.
It may f eel |l i ke pins and needles, or | ike n

8 ACl asping your haarthscoudmake thie wosse, Bogpleasaanaid
that while in the scanner. Instead, keep your arms at your side, with your hands on
the scanner bed or on your thighs."

w

Ailf you feel anything, it wildl probably be v
let us know by squeezing the emergency bulb. But otherwise, it should get less
intense over time.o

7.4. Tell participant about emergency bulb

8 Tell participant that we will be taping emergency bulb to thigh. To avoid triggering it
accidentally, subject should not hold it in the scanner. Should only require a slight
movement to grab it.

8 Instruct the participant to squeeze emergency bulb if there are any emergency
issues during the scan (e.g., peripheral stimulation is too painful, scanner noise
becomes painful because earplugs fall out). If it cannot wait without endangering
health and safety, squeeze the emergency bulb. Otherwise, if it is something that
can wait until the end of the scan, like needing to use the restroom, please wait and
we will check in with you every few minutes.

8§ Tape emergency bulb to thigh
7.5. Explain how we communicate with participant

8§ Tel |l participant: AWhile you are in the scan
either by the speaker in the scanner room or by the earbuds you will be wearing.
We will check on how you are doing and tell you what to expect next. To reduce
movement associated with speaking, please try to answer with yes or no, and to
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keep your head as still as possible when you answer. Of course, if you need to tell

ussomethi ng t hat cannot be communicated
7.6. Insert noise reduction earbuds
8§ Be sure there is no audio playing over earbuds before giving them to participant.

§ Instruct participants to squeeze the earplugs between their fingers until they are as
small as possible, making sure tips of earplugs aren't pinched off. Audio channel
should be open.

§ Give them the noise reduction earbuds. Watch participants insert into their ears and

by

just

hold them while they exp afferdo.holdtheirdadoleey 6 r e havi

back. Also consider different size earplugs. Tape the earbuds to the ears and tape

the wires to the participantds chest to avoi
8§ Once earplugs are in place, be sure to talk directly to participants' faces, and to
speak loudly.
7.7. Route all cables down participants' stomachs with tape
8 Avoid cables going under participantés ar ms
7.8. Ask participant to lie down
8 Ask them to guide their head and shoulders onto the top part of the bed, to be careful
not to lay on the bottom section of the head coill
7.9. Position leg cushion
8§ Have the participant lift their legs. Place the covered leg cushion beneath their thighs
such that their feet come off the sloped end. This should take pressure off of their
lower back. Ask them if they are comfortable, or if they need more support
710. Pl ace moireb6 tracker chip on bridge of nose
8§ Explain what youb6re doing, and ask participa
8 Shape small piece of clay into an approx 1 cm cube, and premolded around pinky
finger. Ensure that clay has sufficient surface area to make contact with moire chip,
and is sufficiently thin on sides to avoid

C

8 Gently press onto bridge of the esttogask ci pant 6

participants to close eyes. If participant needs glasses in scanner, place the chip
lower on the nose.

8§ Press the Moire pattern chip firmly into the clay. May require pressing simultaneously

on sides of nose and edges of chip with a little force.
8§ Check placement of chip

1 Have participant move head around a bit. Confirm that the chip and clay are
firmly and rigidly coupled with the
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1 Ask participant to raise their eyebrows, to furrow their brows, and to scrunch their
noses. Observe how much the chip moves to decide whether to change
placement.

Instruct the participant that anything that would move the chip independently of the
head (wrinkling nose or brows, bumping into head coil) should be avoided

Fit pulseox clip on participant

Hold pulseox sensor near scanner LCD to get signal to appear on LCD before
putting on participant
Put pul seox on participantés | eft hand

Explain to participant where to rest hands to avoid issues with pulseox. Hands at
sides on scanner table is best, or on thighs for larger participants.

Give button box to participant

Explain button box and how to hold it (be sure participant can see it during
explanation)

Pl ace button box in participantdéds hand so t
Tape cord onto thigh
Ensure participants are comfortable
Ask participants to relax: AAt this point,
you need, and try to settle down into the
Ask participant | eadi ng gu e sutfégelamythingtthat i dent i f
mi ght start to get uncomfortable after an
1 We need to take hints about participants' comfort level. "I should be OK" means
I'm not great, but I'll try to live with it.
9 Consider places to put additional padding that might alleviate pressure (under
neck, small of back, elbows)
Give participant a blanket: Tell the participant that there is a light breeze flowing
through the scanner bore. Ask the participant if they want a blanket or a lighter
sheet. Pull blanket up to cover bare arms, and tuck lightly under arms. (A blanket or
sheet helps arms slide when entering bore; Also blankets can be removed if subject
gets war m, but ités much harder to put one

Ensure that head is placed optimally in head coil
Position head in coil: Line on coil should go roughly 1 finger-width above eyebrows

Look from foot of bed to determine if head needs to be shifted to participant's left /
right, or if head (nose) needs to be rolled to participant's left or right. Help
participant reposition by demonstrating with your hand as a guide for their

r

ng


http://www.humanconnectome.org/

.(-<-'_\./ e HUMAN

:,//-.) Connectome

PROJECT

adjustments. When telling participants how to adjust their head, hold hand above
their eyes along the axis of their head, and move hand in direction you want them
to move. Make small movements for small adjustments.

8§ Place the covered foam head blocks on each s
temples, careful not to knock out the earplugs, and also ensuring comfort for the
duration of the scan. The goal is a snug, but comfortable fit of the foam blocks
around the participantds head. Check that pa
substantially in coil when padding head with cushions.

§ After padding head, double-check optimal placement of head in head coil.
7.15. Attach top section of head coil

8 Once the participant is settled, place the top section of the 32ch coil in place over the
bottom section; it will click into place on both sides. Plug the head coil in on right
side, being careful to line up the pins before applying any pressure. Confirm that
both elements of the coil are detected on LCD display on the front face of the
scanner bore. (N.B., Very |l arge heads that d
scanned)

8§ [ | MPORTANT] Ensure that moired tracker chip
and will not be obscured after small movements. Change placement to alleviate
potential issues.

8 Perform one final check that participant is comfortable.

8§ [IMPORTANT] Tell participant "From this point forward, we want you to keep your
head as still as possible"

7.16. Raise bed up

8§ Raise bed up to Home before putting mirror on (simply hit Home icon on side of
scanner)

7.17. Attach the plastic mirror onto the top section of head coil
8 Place corrective goggles on head coil if necessary.
§ After placing mirror, ask participants if the LCD screen is in the middle of the mirror
7.18. Complete laser align procedure
§ Explain to participant what youodre doing. As

8§ While in Home position (bed fully up, but not moved into bore, LCD will say Home),
turn on laser light.

§ Use positioning dial to slowly move bed until light is close to line on coil. From here,
adjust further so that light is just above patient eyebrow.

§ [IMPORTANT] When properly positioned, turn off light again to lock in positioning.
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7.19. Feed the bed into the scanner

8§ Make sure that LCD on the scanner shows table positioning screen so Isocenter can
be found. If necessary, change screens using the small jog dial on the front of the

scanner.
§ Tell participants that fnPeopl eastheygoantolthge | i ke

scanner. Also, place your hands on your thighs and tuck your elbows to your side

as you go in. You can put your hands back toc

ready?o
8 Proceed slowly to ensure that arms, blankets, cables, etc. go in smoothly

§ Stop when LCD screen says Al socentero (at 0
negative. Never intentionally send bed past Isocenter.

7.20. Speak with participant
8§ Experimenter in control room should speak with participant before experimenter in
scanner room leaves.

7.21. Firmly close scanner room door

8§ Leave room and ensure that scanner room door is firmly closed to avoid RF
interference from outside of room

8. Begin Scanning

8.1. Check in / remind participant to stay still

§ fTAre you doing OK? As a reminder, during the
how you are doing by asking you yes or no questions. Please try to keep your
head as still as possible when you answer. 0

8.2. Turn off lights during scan session
8.3. Check Moire chip on Head Tracking window
§ Confirm that entire Moire chip is fully visible within the Preview_Window.

1 If Moire chip is not fully visible, or is very close to the edge of the
Preview_Window, ask the participant to move his/her head in an appropriate
direction. Confirm that resulting position of the head is still comfortable. If not
comfortable, then eject table from the bore and reposition head from scratch.

§ Confirm that software is successfully making measurements (not issuing error

messages).
8.4. Run Localizer and AAHScout
8§ Look for | arger errors |like not capturing pa
hair

8.5. Run Localizer_Aligned and check quality
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§ Before running T1w anatomical, confirm that slice prescription returned by AutoAlign
captures all of the participantdéds head (incl
all margins and no wrap-around at the superior, anterior, or posterior edges.

§ If this is not the case, adjust the FOV manually and report this to Michael
Harms/Linda Hood for investigation.

8.6. Run BIAS_BC, BIAS_32CH, BOLD_RL_SB_SE, BOLD_LR_SB_SE in order

§ Check inline display to ensure adequate FOV and no clear artifact

8.7. Run Resting state scans

8 Run E-Prime script 1: Resting State
1 Read Instructions to participant verbatim

T Reiterate APl ease do your best to keep stil
in 15 minuteso

1 Keep E-Prime script running while you check with participant, and start second
BOLDREST scan

1 Script will keep fixation cross on screen for specific number of TRs equal to
REST1+REST2.

8 RunBOLD_REST3 RL,BOLD_REST4 LR in order
8 Quality check: Excessive movement

f Visually monitor participantés movement on
excessive movement is observed early in the scan (e.g., first third), abort the
scan, and communicate with the participant appropriately. Then start the scan
over. If excessive movement is observed late in the scan (e.g., second half),
allow scan to complete. Tell participant that it appeared that there was a large
amount of movement during that scan, and that they should relax and do their
best to stay still. Note issue with movement in readme / intraDB.

§ Quality check: Spiking. In the inline display window, monitor for the occurrence of
any strangely bright slices or bands. If these occur, record the incidence on the
readme.

8.8. Run FieldMap

8.9. Run Button Box and Visual check scripts
8§ Run Script 2: Button Box checking script
1 Read Instructions verbatim

1 Quality check: Button box. Ask participant to push buttons using eprime script.
If this does not work, adjust button box or contact Fran Miezin for back up box

8 Run script 3: Visual Presentation Check Script.
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1 Read instructions to the participant.

1 Quality check: Fix presentation equipment. If the participant cannot see all
three boxes, check power on LCD projector, adjust mirror, or fix Lucite screen
and redo the check. Repeat until the participant can see all three boxes.

8.10. Run Audio test script during BOLD_RL_SB_SE and BOLD_LR_SB_SE

Run Script 4: Audio test script

Read instructions verbatim

Switch earbud input on Sony amp to MiniPhono (i.e., Participant Display Computer)
Advance to fiGet ReadyOo screen

Begin BOLD scan

w w w W W w

Watch screen to determine if participant needed volume louder, softer, or i f t hey 8\
quit the test script.

8.11. Run Task fMRI

8§ After resting state scans, task fMRI scans will be run. Windows shortcuts are located
ontheE-Pr i me Desktop > ORun HCP Experimentso. 1

1 Load E-Prime script for upcoming task. Enter Session ID and correct run number.

1 Read recap instructions aloud to participant before 1% run of the task. (Skip recap
instructions before 2" run of task.)

T Progress to AGet Readyd screen

=

Load MR sequence and initi atRe asdcyadn sacfrteeern pr

=

Monitor performance feedback screen, head tracker camera, eye tracker, and
scanner console for QC issues

1 Speak to participant after each scan run to ensure they are still OK

8 Runscans BOLD_LANGUAGE1_RL, BOLD_LANGUAGE2_LR,
BOLD_SOCIAL1_RL, BOLD_SOCIAL2_LR, BOLD_RELATIONAL1_RL,
BOLD_RELATIONAL2_LR, BOLD_EMOTION1_RL, BOLD_EMOTION2_LR in
order
1 [IMPORTANT]JEnsure that earbud i-ppahodbsbefvdbt ehed
starting LANGAUGE scans, and back to fAMico
§ If scan is aborted prior to completion (due to scanner, E-Prime, or performance
issues), run scan with same phase encoding direction before proceeding to next
task
1 If participant completed less than roughly 20% of task before scan was aborted:
Y Use same run number (i.e. same stimuli and trial order) when launching E-
Prime
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Y Use same run number for Series Description name on scanner
Y Example: If BOLD LANGUAGE 1_RL was aborted before participant
completed 20% of task, start E-Prime with same run number, copy scan in
exam card, run scan again immediately without changing Series Description
name.
1 If participant completed more than roughly 20% of task before scan was aborted:
Y Use new run number (i.e., new stimuli and trial order) when launching E-
Prime
1 Example: If BOLD_LANGUAGE1_RL was aborted after participant completed
20% of task, start E-Prime with unique run number (since run 2 is still in the
gueue, use run 3), copy BOLD LANGUAGE 1_RL scan in exam card, change
run number in Series Description name from BOLD_ LANGUAGE 1_RL to
BOLD_ LANGUAGE 3_RL, run new scan immediately.

8§ Quality check: Task performance. During the scan, monitor that the participant is
performing the tasks correctly.

9 Total number of valid responses should be at least 60% percent of current trial
number

9 Monitor for 5 or more consecutive non-responses

9 Monitor for 5 or more consecutive RTs < 200ms

9 If any of these are observed early in the scan (e.g., first third), abort the scan,
and communicate with the participant appropriately. Then start the scan over.

9 If these are observed late in scan, take note on readme, and communicate with
the participant appropriately. Then add an additional scan of that type (with the
same phase encode direction).

8§ Quality check: Session documentation worksheet (aka readme)

1 Ensure that any abnormalities, issues, or atypical occurrences for each scan are
documented in detail on the readme.

9. Ending Procedures
9.1. Put physiological monitoring sensors back on charging rack in control room
9.2. Get auxiliary data from devices
8 Head tracker log files: from scanner host C:\MedCom\log\temp\xpace
§ Siemens physio log files:

9.3. A participant may re-use their own linens. Thus, it is not necessary to replace the linens
between two or more sequential sessions with the same participant. However, if a
different participant is scheduled for the subsequent session, collect the linens and
place them in their Abelongingso bag for their

9.4. Quality check: Session documentation worksheet (aka readme)
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§ After data upload to intraDB, transpose notes from readme into notes field

8§ Change usability field to AUnusabl eo f
crashed, aborted scans, wrong sequence run, scan was re-run and replaced with
later scan, etc.)

9.5. After the last scan of the day, bring the scanner bed back to the Home position
10. Notify Cindy Feldt if Re-scan is needed
11. Upload Data to IntraDB
11.1. Ensure that all data has reconstructed (is it listed in Patient Browser?)
11.2. Imaging Data
8§ In Patient Browser, Click on full sess

I ntr abDBoO
11.3. Head Motion Log Files
11.4. Physiology Log Files
11.5. E-Prime Files

lll. Staff training and error prevention measures

Before independently performing the procedures described in this SOP, HCP staff members will
be trained as follows:

1 Read this SOP.

9 Observe the procedures, when performed by trained study staff or an HCP investigator,
two times.

1 Follow the procedures under the direct supervision of trained study staff or an HCP
investigator four times.

IV. Internal HCP auditing

Internal HCP audits of the procedures in this SOP are recommended to include the following
steps:

1 Review two randomly-selected Session Checklist for each Session type. Verify that all
required fields have been filled out on each Checklist and that in each case what on the
Session Checklist conforms with the note fields for the same Session in intraDB

1 Observe at least 2 operators performing 2 or more scans each, to check for adherence
to the SOP and consistency between operators.
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9 Discuss with operators which aspects of procedure are difficult to follow as stated in the
SOP, and modify SOP or retrain operators as necessary.

V. Related SOPs:

1 Skyra Maintenance and Performance Verification (describes once-daily QC
procedures).

VI. Document control

Document location: This SOP is an on-line document
https://wiki.humanconnectome.org/display/cSOPs/Current+SOPs. Paper copies are valid only
on the day they are printed. Refer to the author if you are in any doubt about the accuracy of
any document(s).

Document approval: This SOP requires the approval of the responsible investigator, as do any
changes thereto.

This SOP has been approved by: Dr. Deanna Barch
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Non-Toolbox Behavioral Testing
Standard Operating Procedure

Version 2
Effective Dates: September 19th, 2012 to [date of issuance of a revision]
Planned Review Date: November 15, 2012

Author(s): Cindy Feldt and Deanna Barch

The procedures in this SOP should be followed exactly. If changes to the SOP are
needed, please send suggested edits to D. Barch, C. Feldt and S. Curtiss

l. Scope

This standard operating procedure (SOP) describes the procedures and quality control (QC)

metrics that will be performed during the non-NIH Toolbox behavioral testing, also known as

PennCNP developed by the Gur group at University of Pennsylvania. For further information,

including additional manuals and factsheets, please see https://penncnp.med.upenn.edu/doc.pl.
Itisrecommendedtoread t he Administratords Manual on this p
must have a login and password to view this information. To obtain a login and password or for

other help, contact penncnp@mail.med.upenn.edu. Requests for logins/passwords will need to

be approved by Dr. Deanna Barch.

Il. Procedures:
1. Have Farnsworth D-15 and MARS testing materials out and ready for use. Also have
instructions and score sheets out prior to bringing the participant in the room. Materials for both

paper and pencil tests are stored in the organizer on top of the small desk in both exam rooms.

2. OPEN FIREFOX and go to: https://penncnp.med.upenn.edu

DO NOT USE THE BACK AND FORWARD BROWSER BUTTONS
In the left column, choose Administer CNP Battery.

Administrator ID: Your username
Password: Your password
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3. REGISTER SUBJECT. You will get a screen that looks like:

CONNECTv1: Battery for Connectome Project v

HPCDMBTest

Start Testing

Fill out the above form as follows:
Administrator ID: Your username
Battery: CONNECTVL1: Battery for Connectome Project
Site ID: 228WUST Local Subject ID: Leave blank
Family ID: click NONFAM Study
Subject ID: ###### (6-digit HCP Subject ID)
BBLID: Leave blank

Click AStart Testingo.

The next page will look like the following:
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Enter the following information:

Date of Birth:

Gender:

Handedness:

Comments: If the person has a vision prescription, please list it here. Ask the
participant if have a vision correction (glasses, reading glasses, contacts) and what the
strength is, if they know.

Leave the following fields blank:
Age: Leave blank
WRAT Score: Leave blank
Education: Leave blank
Fat herés Educati on: Leave bl ank
Mot her 6s Educati on: Leave bl ank

Click ASubmito.

You will see the following Screen:
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1

g‘% UNIVERSITY 0f PENNSYLVANIA
0
.‘o Paper and Pencil Test Scores

hcppnp

CLICK HERE TO CONTINUE ‘V v1.08

For all parts of this computer battery, if the participant wishes to withdraw from the

remainder of all tests,t h e
participant or the system will return you to the last completed point upon next login. If

admi ni

strator

mu s t

i ndi

Vi

dual

you do not wish to end the test permanently but rather to break temporarily, you can
close at any point and will be returned to that point at next login.

4. PAPER AND PENCIL TESTS

OnthePaper

and Pencil Test

You will get a screen that looks like the following:

Farnsworth Dichotomous Color Vision Test Panel D-15
O rignt Oeit (O)Binocular

Eye:

_|Unknown

Correction:

Test Results 1:

N O O
IR .

Retest Results:

N O O
IR .

Color Vision Category:

Normal

CLICK HERE TO CONTINUE W

Scor es

page,

c |

c k
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Once you have administered the Farnsworth (Described next), you will enter the scores on this
screen.

FARNSWORTH D-15 DICHOTOMOUS COLOR VISION TEST

Ask the participant how the lighting is, if itodos

[Open the case and move all caps (except the test cap), to the top of the open case in random
order, color-side up. Leave the test cap pressed onto the block in the bottom of the case. Take
out a score sheet from the D-15 Folder.]

[Gesturing to the test cap] Say: | would like you to choose the cap that is closest in color to this
one and place it next to this cap.

[After the participant does that, right or wrong] Say: Please continue to place the caps in order
by choosing the cap that is closest in color to the one before.

[Do not prompt the participant or correct his/her responses.]

[A reasonable time for this task is 1-2 minutes. The participant may check and alter his/her
sequence.]

Scoring the Farnsworth Test

(i) Using the Farnsworth Dichotomous Color Vision Test: Panel 15 Score Sheet, record the
numbers from the backs of the caps in order from left to right. To do this, close the case from
bottom up and gently turn the case back over and open it so that the caps (except the test cap)
are upside down.

91 If all of the caps are in order from 1-15, do not retest and proceed to entering the scores

on the PennCNP website, choosing ANormal o for C
ABi nocul ar . o On t he GUR we breported visioeaorreetion, t he par
if wearing glasses or contacts. I f the partici

Farns: worth Dichotomous Color Vision Test Panel D-15
Eye:
Comrection:

Test Results 1:
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Click fAClick Here to Continueo.

9 If the participant does not get all the caps in order from 1-15, retest one time.

(i) ColorVisionCat egory: Using the scoring chart, plot th
retest (if applicable) by connecting the dots in the order the participant placed the caps,
beginning at the P. If needed, a ruler is in the exam room desk drawer.

Normal = (a) all the caps are placed correctly. (b) a maximum of two single transformations
(swaps) of adjacent caps i diagram shows one transformation (c) one tritan crossing (line is

parallel to tritan line)

Normal - a) Normal - b) Normal - ¢)

Protan = Using this model or the model in the instructions, if any line is parallel to the Protan
line, choose Protan (a).

Protan - a)
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Deutan = Using this model or the model in the instructions, if any line is parallel to the Deutan
line, choose Deutan (a).

rel
13
12 1

Deutan - a)

Tritan = Using this model or the model in the instructions, if two or more lines are parallel to the
Tritan line, choose Tritan (a).

Tritan - a)

(i) After scoring is complete, record the numbers for both the test and retest (if applicable) on
the website. E n t e-repotted)evisigna&arréciion, if wearing ghasses(os e | f
contacts. I f the participant does not know,
test and retest (if applicable) on the website. Enter the appropriate Color Vision Category from
drop down menu. Be aware that the program will let you enter Normal vision even if the
numbers results are that of an abnormal result i Please double-check your entry before
clicking continue.
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Farnsworth Dichotomous Color Vision Test Panel D-15
Eye: Oren Qe Oinoslar

Correction: 0 |2 Clunknonn

Test Results 1:

(N I
.

Retest Results:

(N O [
N[ .-

Color Vision Category: wma 5

GLICK HERE TO CONTINUE ‘}/

Click Nn€ltiekCdlrtri nueo
You will get a screen that looks like the following:

Mars Letter Contrast Sensitivity Test
Log score of last correct letter: |:|

Number of errors total: :l
Final score (calculated): |:|

CLICK HERE TO CONTINUE ‘1/

GO BACK

Once you have administered the Mars Letter Contrast Sensitivity Test (described below), you
will enter the scores on this screen.

MARS LETTER CONTRAST SENSITIVITY TEST

[Chart, instructions and scoring sheet are kept in the organizer on top of the small desk both
testing rooms. Score using the Form # scoring box that corresponds to the Form # on the
bottom-center of each chart. Also mark binocular. You will only test binocular vision, not each
eye individually.]
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Dim the lights to the red line (the lowest they will go without turning off). Ask the
participant to stand with their heels on the red tape. They should be between 16 and 23
inches from the chart. You can measure the distance from the wall to their eyes, if
necessary. The tape measure is on the small desk in both exam rooms. Hang the chart
on the Velcro.

The participant should keep both eyes open and wear any glasses or contacts as usual.

Say: Beginning with the letter in the top-left corner and reading across the row, read each letter
to me. There is only a certain set of letters that you can respond with and | will let you know if
you give me a letter that is not allowed. Please continue until | tell you to stop or there are no
more letters. Read the letters from left to right across each line of the chart.

[ Using the scoring chart for the appropriate form
responds with a letter other than C, D, H, KN, O, R, S, V, or Z, or with a number, do not

score his/her response as incorrect. Instead, inform the participant of the restricted letter set [C,

D,H, K, N,O,R,S,V, Z] and ask for another response. Encourage the participant to guess

even when he/she reports that the letters appear too faint. Do not terminate testing because the

participant has given up or has stopped responding.]

Scoring the MARS test

[Mark an X in the scoring sheet for each letter incorrectly identified. Terminate testing only
when the participant makes two consecutive errors or reaches the end of the chart.]

Score the log contrast sensitivity value by using the log number of the last correct letter (prior to

two consecutive incorrect responses or the end of the chart), and the number of incorrect

responses up to that point (not including the terminating incorrect responses). If the participant
reaches the end without two consecutive incorrect

[On the PennCNP website, enter Log Score of Last Correct Letter. Then, enter Number of Total

Errors (prior to and not including the two consecutive errors terminating the test, then tab to or

click on the box for AFinal Scorebo. .Ttehoulds y st em w
equal the Log CS value at final correct response, minus 0.04 for each incorrect response. For

an example of scoring, see the MARS User Manual.]
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Mars Letter Contrast Sensitivity Test
Log score of last correct letter: I:I

Number of errors total: I:I
Final score (calculated): l:l

CLICK HERE TO CONTINUE ‘1/

R conncx|

Click AClick Here to Continueo.

The next screen will ask you to confirm the paper and pencil test scores. It looks like the
following:

Please confirm scores and press CONTINUE to submit, or GO BACK to correct.

FarnsworthEye [ | Correction [0 | ColorVision [ |

Test Results [ |

Retest Results | |

Mars Log Score |:| Num Errors |:| Final Score |:|

CLICK HERE TO CONTINUE ‘]/

GO BACK

Confirm that the scores entered on the website match the paper forms.

Click AClick Here to Continueo.

5. COMPUTER TASKS

The next page asks you to choose which computer test you would like to do and enter any
comments. It looks like the following:
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For fiTest Status, 0 always choose C1. Enter any
T this may include questions or concerns from the participant, computer or lighting issues, etc.,
or leave blank if there are no comments.

The next screen will tell you which computer tests have been completed, that this is not a
recommended break point and which task is next. It looks like the following:

Click AContinueo.

You will see a screen that looks like the following:

UNIVERSITY 0f PENNSYLVANIA
Delay Discounting Task

Say: We will now be doing the rest of the tasks on the computer. Each task is a little different
and has its own set of instructions. | will go through the instructions and practice with you. After
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the practice, you will be able to ask questions about the task, then | will turn around and allow
you to complete the task. When the screen shows the task is complete and ready to be
submitted, let me know and we will move on to the next one.

[Read through the instructions on each screen and watch the participant practice. Once he/she
seems confident to start the task, allow the participant to continue.]

Cli DELAYED DISCOUNTING

When the participant is ready to begin, cli

Read the Screen, by saying: The purpose of this task is to measure your preferences for
different hypothetical amounts of money. Please make your decisions as if all choices involved
were real. We are interested in which reward you would choose to receive if you were offered
these choices for real. There are no correct or incorrect choices. Two amounts of money will
appear on the screen. One amount can be received right now. The other amount can be
received later. The screen will show you how long you will have to wait to receive that amount.

The amount of the Aright nowodo reward will change

reward will stay the same for a group of choices.
Click AClick here to Continuebo

Read the Screen, by saying: Indicate the option you would prefer by clicking on one of the blue

buttons. You wi l |l get to practice before you

everything yet. Many people say the task makes more sense once they begin. During practice,
ask as many questions as you like. Once the actual task begins, we cannot answer any further
guestions, so please be sure you understand the decision-making task before the end of the
practice choices. Do you have any questions?

[Before the practice, if you need to review any of the instructions, pleas e ¢l i ¢k t he
button in the bottom-left of the page. Do not use the browser back button.]

Click: AfClick Here to Continuebo

You wi l | now see a NABEGI N PRACTICEO screen.
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BEGIN PRACTICE

GLICK HERE TO CONTINUE ‘V

Say: Do you have any questions before we begin?

Ifthepar t i ci pant is ready to do the Practice, click T

[The participant will complete 4 practice statements]

[ Ahswer any questions, repeat practice, if
instructions and practice.]

Ift he participant is ready for task, on BEGI
[The participant will complete 60 test statements.]

When the task is done, the next page will look like the following:

fiResults have beenDissacvoeudn tfionrg: |aesbkcadyatmiasgCd, report
any applicable comments. Click ASubmito

The next screen will tell you which computer tests have been completed, that this is not a
recommended break point and which task is next. It looks like:
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