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Table 1
Clinical/Demographic Data for the Patients Included in the Study

Sex Age Handedness Tumor location Histologytumor grade

55 R/2 L frontal lobe Oligodendroglioma 2
25 R/ L frontal lobe Oligodendroglioma 2
ar R/ R frontal lobe Astrocytoma 2
25 R0 L frontal lobe Oligoastrocytoma 2
46 R4 L frontal lobe and insula Oligodendroglioma 2
44 R/ L posterior frontal lobe Oligodendroglioma 2
67 R/& R frontal perirolandic Oligodendroglioma 2
40 R/ R frontal Oligodendroglioma 2
R RA A frontal parietal Oligodendroglioma 2
ar R/3 R hemispheric Fibrillary Astrocytoma 2
55 R R pariatal Oligoastrocytoma 2
58 R/ R frontal Oligodendroglioma 2

ETMTMEZTMEETMEINE

M: Male; F: Female; L: Left; R: Right. The number under the handedness score indicates the number of common tasks performed by the
non-dominant limb according to the responses provided by each patient on the handedness questionnaire. The total number of questions
wag 22,
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Tabile 2
Measurements of Head Motion Maximum Displacement, Motor Activation, BH CVR, and BH Baseline tSNR in the IL and CL ROI for Each
Task Performed by Each Patient Included in the Study™

Average Average No. of active

taskT-value BHT-value Average BH tSNR miotor voxels
Head motion max

Paﬁe-m no Tazk displacement (mm) IL CL IL CL IL CL IL CL

FINGHM 1.07 328 593 1.13 1.80 89.71 92.04 43

™ 2.08 1.70 7.08 —2.49 214 79.23 99.64 30
HAMDM 1.10 399 5.1 0.07 1.74 117.75 93.04 47
FINGHM 1.28 5.96 7.36 4.39 4.47 116.42 112.96 106

™ 0.94 2,65 349 3.99 4.29 138.84 129.25 59
FINGHM 0.92 4.30 593 6.52 5.28 9817 78.99 143
FOOTM 1.02 5.72 3.34 7.38 5.78 92.79 85.36 22

™ 1.36 224 597 5.74 4.26 9777 77.58 89
FOOTM 1.38 4.58 5.51 325 241 106.83 76.43
FOOTM 0.66 317 233 .25 24 106.83 T6.43

™ 1.13 1.63 6.78 1.87 2.80 182.10 133.93
FINGM 0.66 4.74 6.50 4.53 4.45 142.87 120.81

™ 0.60 5.40 602 4.16 4.70 11231 110.55
FINGHM 0.28 6.17 713 5.87 6.65 183.51 144.76

™ 0.72 as 6.90 5.90 6.89 185.70 139.44
FINGHM 0.38 7.0 8923 4.01 4.38 186.22 145.06
FOOTM 0.78 6.00 6.72 5.08 .44 169.76 153.37
HAMDM 0.46 4.97 10.65 4.84 5.50 178.28 152.40
FINGHM 0.68 267 5.58 0.88 1.96 11412 107.93

™ 0.68 5.98 2.06 1.94 116.07 103.14
FOOTM 0.74 527 1.56 27 106.60 97.00
FINGM 0.41 . 6.44 1.55 375 161.51 118.83
FOOTM 1.3 . 624 2.75 aH 169.23 133.45
HAMDM 1.57 . 4.49 1.59 4.1 112.89 117.71
FINGM 0.40 ' 6.10 7.56 9.40 103.39 110.85
FOOTM 0.82 X 535 9.35 10.10 B6.75 BO.7T

™ 0.85 \ 5.80 6.27 7.99 107.23 122.82
HAMDM 0.99 L 3.68 6.57 8.36 8917 96.75
FOOTM 1.62 \ 625 5.48 5.4 178.10 146.65

™ 1.35 ' 6.09 4.27 4.13 121.08 118.70
HAMDM 1.48 \ 4.1 3.36 2.60 13312 135.08
FINGM 0.45 . 7.36 5.45 8.52 158.44 130.49

™ 0.4 \ 5.98 6.92 6.53 138.84 128.73
Avarage 0.93 L 6.00 4.09 4.74 129.78 114.27
Std Dew 0.43 . 1.57 2.50 2.30 34.13 23.69

*The number of active voxels was aulomatically caleulated using the AMPLE algorithm.
BH: breath hold; CVR: cerebrovascular reactivity, tSNR: temporal Signal to Moize Ratio; IL ipsilegional; CL contralesional, FINGM: finger
lapping; HANDM: hand opening and closing; FOOTM: foot movemeant; TM: longue movement;
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Figure 1. Example of IL and
CL ROIls (a), AMPLE (b,c), and
BH CVR maps (d) in a patient
with a right frontal lobe grade
Il oligodendroglioma who per
formed a vertical tongue move-
ment task. The spatial extent
of the face representation area
as mapped by IMRI in the ipsi-
lesional ROl is  markedly
decreased compared with the
contralesional homologue
area. Decreased vascular reac
tivity was found also by the
BOLD BH CVR maps (IL aver-
age T-value/CL average T
value 0.855). Figure Ilc
shows the same AMPLE map
of Figure 1b overlaid on echo
planar images.
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Table 3
Tabulation of Exact Gyral Anatomic Localization of Regionally Decreasad CVR and Corresponding Decreased or Absent Expected Senso-
rimotor Activation as Well as Correlation With Clinical Functional Status to Determine Whether Findings Are Indicative of True NVU

Gyrus displaying How clinical
ipsilesional functional
decreased/absent motor Actual NVU (l.e., determination was
activation Functional area false negative made of false negative
corresponding to assoclated activation)? vs. true negative
Patiant no. decreasad CVR with involved gyrus YesMo activation

L precentral gyrus Face RA of PMC M A facial droop
L precentral gyrus Hand and more prominenthy Y Mo motor deficit
face RA of PMC
R preceniral gyrus Face RA of PMC Y Mo face or other molor daficit
R precenitral gyrus Foot RA of PMC Mo left lowerExtramity weakness
Left precantral gyrus Hand RA of PMC Y No motor deficit despite
asymmetrically decreased
hand motor activation
R preceniral gyrus Face RA of PMC Mo face or other molor daficit
L superor frontal gyrus L SMA No motor or language deficit
A postcantral gyrus Hand RA of PSC Mild left upperaxtremity sansory deficit
R superior frontal gyrus, superior Foat RA of PMC, R SMA Sevare left lower extremity weakness
azpect of R pracentral gyrus
10 A posicentral gyrus Face/tongue RA of PSC Mo sensory deficits
11 R superior frontal gyrus, superomedial R SMA, R foot RA of PMC Mo motor or sensory deficits
aspect of right precentral gyrus preoperatively
12 R precentral gyrus, R superior Foot RA of Mo motor deficit
frontal gyrus PMC and R SMA

CVR: cerabrovascular reactivity; NVU: neurovascular uncoupling; L: Left; R: Right; AA: Representation area; PMC: Primary Motor Cortex;
SMA: Supplementary Motor Area; PSC: Primary Somatosensory Cortax.
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Figure 2. Bar plots illustrating decreased motor task (MT)
and BH T-value in the IL ROl compared with CL ROl in the
group of low grade glioma patients included in the study.
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Figure 3. CL-normalized average sensorimotor IMRI activa
tion T-value (r-motor) versus CL-normalized average BH sig-
nal T-value plotted for each of the 33 motor tasks analyzed
in the study. Strong correlation is found between these two
variables suggesting the ability of BH CVR mapping to deter-
mine areas of potential NVU.
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