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A 60-year-old man presented with an atypical meningioma is depicted on (a) an axial
Tl-weighted image post contrast and (b) the parametric cerebral blood volume (CBV) map in the intra-
tumoral (ROI 1) and peritumoral area (ROI 2). The derived signal intensity-time curves for each ROI
[ )a (green curve) are shown in the boxes. W ool ‘5)9]- o= o
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The dynamic effect of contrast flow (bolus) in a T2* EPI sequence. The signal intensity

decreases significantly during the peak of the bolus (arrow).

v“time-series”
“time-signal intensity curves
‘concentration time curves
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(a) The MR signal-intensity-time curves of a lesion and the contralateral region. The
recirculation curve is also included. (b) The relative concentration-time curve for CBV calculation.
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‘arterial input function
‘terebral blood flow
‘terebral blood volume
'Mean transit time

‘principles of indicator dilution theory

(QMISG) A8 Sdiy s nngmal W alesw &55al 858
555 9 A (514 0 n gl CABABAT S pa ¢ S g Glaidlun  Arad ala) Al jla g ¢ glds ) sl <O gl

www_qmisg_com 1l gr AV v OAVIIAY ol c YY-FPAAYOL D ol
#  https:/itelegram.me/QMISG )




MRl Lasss sla Sobss

Perfusion MR Imaging
Ayl wldyls sexddly  glodexs 4abls

S s 0 gad

S (Sl S Myl G s i) gal 09 K

DSC-MRI Perfusion Parameters and Abbreviations Explained

Parameter Abbreviation Description

Cerebral blood CBV The volume of blood in a given region of brain tissue (measured

volume in milliliters per 100 g of brain tissue).

Cerebral blood flow CBF The volume of blood passing through a given region of brain
tissue per unit of time (measured in milliliters per minute per
100 g of brain tissue).

Mean transit time MTT The average time (measured in seconds) for blood to pass through
a given region of brain tissue.

Time to peak TTP The time at which the minimal signal intensity (greatest signal
loss) is reached (i.e., the point at which the GBCA concentration
is maximal).

Time of maximum Tmax The time at which the CBF reaches its maximal value.

Peak height Peak height ~ The maximal drop in signal intensity from precontrast baseline
during the first-pass bolus phase of GBCA.

Percentage of signal PSR The percentage of MR signal-intensity recovery relative to the

recovery precontrast baseline at the end of the first pass.
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DCE-MRI Perfusion Parameters and Abbreviations Explained

Parameter Abbreviation Description

Volume transfer constant Krans Measure of microvascular permeability

Total plasma space volume v Fractional volume of the total plasma, and extravascular-

Total extravascular— V. extracellular space, based on pharmacokinetic model to
extracellular space volume quantify microvascular permeability

Rate constant ke, k., = K=ms/V,

e

Total

4 [Tissue blood volume |

Arterial 1% pass

Tissue interstitial
accumulation
_—

Vascular

[ Tissue blood flow | recirculation

Contrast enhancement

Time

DCE contrast enhancement behavior as a function of time. ‘SLQ ‘PL& O
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‘fractional volume of the total plasma

‘area under contrast curve
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+——— Gadolinium

Intracellular space
/

Tofts Model. The relative sizes of the extracellular spaces are exaggerated compared to that
of the non-gadolinium-containing intracellular spaces. Moreover, the fractional plasma volume (V,,) is
generally much smaller than the fractional tissue EES (V,,). (Adapted from and courtesy of Allen D. Elster,

MRIquestions.com.)
9 095 Slwdly (e parilgols e JU! (yl5ue o5 cowl Kirans DCE  yiolyly (2 59550 1 9 iyt ©
)18 (St 5 3550 €l )5 (93 Bl 3 S rige G NSk o Jo a Kirans ey o oLis 1, EES
S o0 (et 1) EES @ lowdly 51 pguiad 9053985 (30 45 ol (T 5 £ 9o 0uiiS’ (uSaio o2/ 1l 9
418 i o5 ey Wl S “‘Wash-in” rate adsl s U Ktrans

ASL
Olgne 4y Gy T 31 oolhiias! by ol cdly (5o g0 g ¢y FruasS T dondd (sl (s 30 595 905 (ol B ©
3 ool (ygus <l 55 (395 (39adp Gllre yrolio 4 gilstws ISl c endogenous iy b Cbs) Sy

(QAMISG) (28 (Sl M psnal 510 plesses (i jsal 09K

A58 9 (A sl (51 gea BB S e (S a9 Olailln ¢ Arad ala) Al lan g <G glaS ) sk () S

Www_qmisg.com 1l gr AV v OAVIIAY ol c YY-FPAAYOL D ol
« https://itelegram.me/QMISG (&)




Ly |

MRl Lasss sla Sobss

Perfusion MR Imaging
cwlib LS sexadl s lodexs dablod

S s 0 gad

S (Sl S Myl G s i) gal 09 K

59uis S CadilB SU i O (o guiad 9Ol ] yiiS 03lo MBS i iy (4 (S0l EXOZENOUS ol yiiS 03l S

a b S yg0 I alol3] asly wigh o5 extravascular glas 4 sguxe Ol b JoSgo ol pls ,ld o
b8y o2l 3 1525 Gl 00 (5,14R0L ASL (b, ot cbipdds (g0 Jiiho 1o Johao alozr 51 el pandilyly J51
IS 1Y Jlo 5o ol syl .ogid (o0 soliiwl (Gl 3 (595 by (omublide labeling 51 s glad wdgi ol
9N (S350 9 ou O ylg b pis (o5 labeling b S gy of pod glicio 9 guai 98 (30 59T Cawd 4 b g 8 )5
st el 00l 00liiwl ASL g3 guai wd g5 (gl JUSamw SMS 3) 51 .o 51 kT (3 585w 9 labeling
3 ol (cozled Lol SisS y 5543 Byb f Lof el (o Lisad ASL 3395 &1 JUSous S 45 Cansl
& axl aSST yguy S o osliwl exogenous wl> sobe S sl endogenous cowl yiS sole Sy
(61 A (S5 (U SIS L Ayl 0 3 05 51,55 5 plonil oIyl o3Il 4y ilgT o0 iy 5 bl SIS 5
15T yo o yio Lo ¥ Jgomo yob 4 a5 Cowl S0 909 d9ut9 o] Lol <o 0 [SPECT] 4 [PET]I
Sy il i g ol o0nzias Sl 5T SIGT oo gy 45 ol 3T ASL ol cins abaiis e Jlo oy b !

Al (o0 b e, ,550 9

gl Gkt el €95 )k &1 ol ;Sae ASL (labeling i) 4 4y ©
CASL (Continuous ASL)

PCASL (pseudo-continuous ASL)

PASL (pulsed ASL)
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VSASL (Velocity selective ASL)

N

Reference image

SIREILRR)

Labeling bload upstreash
Labeling of hcomip’g /
blood = !

The basic principle of ASL. From left to right: a reference brain image is acquired with-
out “labeling™ and then “labeling” pulses are applied to invert the magnetization of water protons of
inflowing blood. “Labeled” protons flow into the reference imaging volume and their exchange with the
brain tissue protons slightly alters the local magnetization (approx. by 1p6-2%). The reference volume
is re-acquired (now called: labeled image). Finally, the labeled image is subtracted from the reference
image producing a perfusion weighted image.
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Current Status of Perfusion MRI
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DSC (Dynamic DCE (Dynamic contrast ASL (Arterial spin
susceptibility contrast) enhanced) labeling)
Bolus matertal Intravenous bolus injection  Intravenous bolus injection  Without contrast agent
of Gd-based contrast agent  of Gd-based contrast agent  Use of arterial water
Contrast method Bolus tracking Bolus passage Bolus labeling
Injection rate >5 ml/sec -3 mL/sec -
Acquisition First pass of contrast agent  Accumulation of contrast Accumulation of labeled
agent blood
Exogenous or Exogenous Exogenous Endogenous
endogenous method
Basic phenomenon  T2/T2" relaxation change T1 relaxation change Magnetic labeled blood
evaluated T1 relaxation

Basic mechanism

« Use of paramagnetic

« Use of paramagnetic

« Labeling of arterial

material material induces blood {usually

« Distortion of local “dipole-dipole” inversion)
magnetic field due to interactions « Exchange of tagged
susceptibility effects « Reduction of T1 blood in brain

« Reduction of T2/T2* « Result: Signal tissues from
around vessel enhancement (T1 capillary vessel

« Result: Signal drop shortening) « Result: Signal drop
(dephasing and signal (due to
loss due to diffusion) magnetization

exchange)

Imaging types / T2 or T2"-weighted rapid ~ T1-weighted rapid GREor  Short TE and long TR
sequences GRE or EPI imaging EPI imaging sequences (EPI/FSE)
Acquisition 2D or 3D dynamic 2D or 3D dynamic Custom interleaved 2D

acquisition acquisition or 3D EP]
Acquisition time Short (1-2 min) Long (>5 min) Intermediate (3-5 min)
Temporal resolution  1-12 sec 5-10 sec 4-8 sec
Assumptions and « Intact BEB « Instantaneous passage of « No inflow and
considerations « Stable flow during the contrast agent outflow effects
measurement

« Negligible T1 effects
« No recirculation of tracer

Quantitative « Absolute CBF (%) o, uume « Absolute CBF
parameters « Relative CBF « kg
« CBV, MTT .V,
-V

# https:/ltelegram.me/QMISG

Advanced MR Neuroimaging:axw ©

(QMISG) A8 Séy s nnpal W alusa d)gal 098

A58 9 (A sl (51 gea BB S e (S a9 Olailln ¢ Arad ala) Al lan g <G glaS ) sk () S

www_qmisg,com tCulaw gy Y OAVINVAY ol pad « YNFPOAND O sl
Y




