Seattle Pacific University
Department of Graduate Psycnology
Seattle, Wasnington
, MLLD. = Minor and James Mecdical, PLLC/Neu I‘JJJ_J/
Jay Uomoto, Ph.D. - VA Puget i
|

P C
J/Jssm/r{s'JmJJJ‘ta'tJon Care Services
[ c

Satoshi Minoshima, M.D. - University of Washington School of
Medicine/Dept. of Radiology

Davicd Djang, ML.D. - Se :l’t‘EJ; Nuclear Medicine

Ruben Krishnananthan, M.B.B.S- University of Wa “h]n_qwn Scnool
of Ve CJJFJIJF‘/_) pt. of Radiology

David Lewis, M.D, - mer_)Jr/ of Washington School of
Medicine/Dept. of Radiology






* MRI has lead to earlier
diagnosis of subtle but

severe injury such as
DA



> Puplic Hlealtn Proolern
Accounts for more than 75% of all brain injuries.

> Clinical Definition
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- Acute and long-term sequelae

Irological/neuropsycnological findings vs.
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suoject]ve axperience of mental fatigue

TRazarian, et al. (2005) : 2Tasaan (1996)




e Common causes
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* Natural hx
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e Post traumatic amnesia
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» Motor fatigue: decline in strengtn during

- Cognitive fatigue: decline in roerJ\
gererrrJrlche over zl S
task requiring sus
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ngle testing session in 2
tained attentiorn 34

3Krupp, et al. (2000); 4Schwid, et al. (2003)



PASAT in MS

Percent decline in performance; the rati
number of correct responses for the first
the last 20: MS 5% decline, normals no ¢

Some improvement in performance for tf
trials



eAcute vs. Chronic Faticue eiperetar, 1989)

« Acute fatigue of CFS patient
whilst engaged in comp!
requiring memory and time
is most analagous to mTBI rel



> Mild Traumatic Brain Injury
»Loss of concentration can lead to difficulty
perforrming activities of daily living.s
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“var Zomerer), et al, (1994): “Craudrnuri, et al, (2000)
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During 2 cognitive tasle (PASAT), participants
withn mTBl will demonstrate a relatively greatar
irncrease i cornpzred to nealiny controls,
dernonsirating “cognitive inefficiency.”
Cognitive inefficiency demonstrated oy SPECT
irnzging will correlate witn 2 greater cacline in
performarnce on PASAT in mTE

Cognitive inefficiency dermonstrated oy SPECT
irnaging will snow greater parceijved mental
affort in mTH



Recruited fror a neurology clinic
mTBl (Arnerican Congress of Renabilitation Wedicine Critaria)
>18 years of age
Post-injury >1 month
Cormplaints of cognitive fatigue (“Inzo lll"/ to rnaintain attention and
concentration during a sustained taslk
Normal brain MRI imaging
exclusions
> Major Depressive Disorder
> Co-rnorbid médj al or neurological disorder witn fatigue-
related symotorns



mTBl (n=11)

Age: 42,36 (SD = 9.69)

Education: 15.64 years (3.17) Mezn Age: 44.4 (SD = 8.35)

Cender: 18% meale: 82% fermale _ _
Ecducation: 16.87 years (1.55)
Duration P.l.: 33.2 montns (25.74)

Gearnder: 20% male: 80% fernale

’Schmaling, K., Lewis, D., Fiedelak, J., Mahurin, R., & Buchwald, D. (2003). Single-

photon emission computerized tomography and neurocognitive function in
patients with chronic fatigue syndrome. Psychosomatic Medicine, 65, 129-136.
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> Brain SPECT '\rqu]s]”r]m

> Tracer injected 13t trial, 11™ digit of PASAT
» SPECT scan started 45 minutes after injection of racdio-
irr aga

> Phillips ADAC Dual Genesys

> NEUROSTAT



 mTBI & Healthy Controls Corresponding Cognitive
* Right insula

Function
« Right medial frontal Actively attending to
cortex

and processing digits
presented auditorily

* Healthy Controls
 Left dorsolateral prefrontal

cortex

) glygrﬂg Supatior Em e, Actively processing

. Left posterior string of digits while
thalamus/fornix retaining each

 Right cerebellum | immediate one in short-
term memory

* mTBI

 Left medial frontal gyrus




Results

* Short-term memory: short

* Working memory: diff
theorists: a theoretical fra
and processes used fc

manipulating information
working at

* There are short-term me
memor

* Baddeley and Hitch mod

storage mechanisms: th
visuospatial sl
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s TH

inapility to efficiently process ¢ & vernally respord
to verpally oresented information, needed to

- “activation of regions responsiole for
innipition of autormatic respornses, spatial
maooing, & verpal working rmemory = multitucde of

successtully comuplete tne PASAT



> Dissirnilarity of activated regio
racrujted reJJonJ as well as z'r
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* MRS and MR volumetry demonstrated a d

volume and NAA concentration in chr
post mTBI sympt

* fMRI study of working memory challer
mTBI suffere

- minimal increase in activation with |

- mTBI patients significantly increased =
more demanding memc
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* Previous study of CFS subjects using PAS

- Focal uptake in normals and diffuse
sufferers

- No evidence of decrease in task perfc
subjective feelings of memor
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sNo rrieasure of neadacne or oain in olace
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s Termnporal limitation of SPECT vs. (i.2.
- PASAT witnin- -i1)-



* In healthy controls focal activation with PA!

frontal, temporal and cerebellar regions
subjects primarily had diffuse activation |

* Normal activation describes netv
responsible for information processi
automatic responses, spatial mapping =
memory which is needed to efficiently

* mTBI lack of activation of cerebell
dysfunction of this network of workinc
inability to efficiently process and verball
paced information in t!
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> Inclucle ’

m 1Bl patients to

J-armm

> "Reacoverad” mTH
> Acute mTHs

‘non cognitive fatigue
a5Sess prese
studly:
(non-
(fatigued)

[ P R
> rlealtny controls (non-

* Study the

ootential regeneration
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*Imaging of recovering T

- Sequential scans of chronic mTE!
undergoing motor rehabilitation
demonstrated increased cerebellz
cingulate gyrus and medial frontal
activation with tin

- This suggests improvements |
coordination can be documented ¢
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