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= o] & AN A #5FE(relative perfusion rate)zhal A 3}9}
ch(Fig. 1).

1 4 7 10 13 16 19 22 26 28 31 34 37 40 43 46 49 52 55 58
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Fig. 1. The concept of relative perfusmn rate.

The time-relaxation rate curves of two different tissue @
and b. Tissue a shows faster first pass effect, and larger
blood volume comparing with tissue b. Maximal slope of
relaxation rate curve of tissue & is stiffer than tissue b.
The time to reach maximal slope has reciprocal relation-
ship, e.g. Ta{Tbh. The higher slope value, the higher
flow rate while the shorter time to maximal slope, the
faster first pass effect.
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A 71€d T34 ARl AL AA A BA S
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w2 GARE Helon S Oy whre AAS e B

ek A4 A9 ofF st SFe 0 gl s w
el 24 25709 3pag Edshe 43 52 eIy TR
oS ARl A3 Ao A E o A, WA A
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SleflA] | 3.739] H-2& Bl H3f 2.74, EFHA A} 043
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Hois BRE 94
o|gkg W3te] M) 7197] ghow ARA BRE I
FRsHTHFig. 3B). 4 BFE A= g e

AL F5E AR, aejy WAL J2 A} E e
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Al A% 7% X E Bych(Fig. 3C).

5 6 9 59 AA0] A=A e AE] o
9 BFE A B4 3 AEo] BEE o 53
FE GAe] & o T3 AAE AEE FEHA HeiF
F AES & Jeplo] F9tH(Fig. 4A, B, C).
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Fig. 2. Time-signal intensity curves after intravenous bo-
lus injection of paramagnetic molecules. Signal drop at
the area around blood vessels was most abrupt, followed
by gray matter and white matter (GM: gray matter, WM ;
white matter, MCA ; middle cerebral artery)
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Fig. 3. Relative cerebral blood volume (rCBV) and perfusion rate maps of normal volunteer.
A. rCBV map. Note differentiation between gray matter and white matter. High signal intensity area is seen along the

course of cortical vessels.

B. Relative perfusion rate map shows similar feature with rCBV map in normal individuals.

C. On time-map to reach maximal slope, higher signals are seen in the areas close to major vessels, which means that it
takes shorter time to reach maximal flow rate in these regions(arrows).

C

Fig. 4. rCBV and relative perfusion rate maps of a patient with cerebral infarct on the right parietal lobe.
A. High signal intensity lesion is seen at the right parietal lobe, suggestive of infarct.

B. Perfusion defect is clearly seen on rCBV map.

C. More apparent and larger area of perfusion defect is seen on relative perfusion rate map.
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Cerebral Blood Volume and Relative Perfusion Rate Mapping with
Contrast Enhanced Gradient Echo Echo Planar Imaging'

Seung-Koo Lee, M.D., Dong-Tk Kim, M.D., Eun-Kee Jeong, Ph.D.
Yong-Min Huh, M.D., Geum Joo Hwang, M.D., Pyeong Jeon, M.D.
Pyeong-Ho Yoon, M.D., Hyun-Sook Kim, M.D.

1 Department of Diagnostic Radiology, Yonsei University College of Medicine

Purpose: To assess regional cerebral blood volume and perfusion rate by MR imaging.

Materials and Methods: Eight normal volunteers and one patient underwent MR imaging after
bolus injection of a double dose of gadolinium(O.Z mMol/kg). Gradient-echo EPI pulse sequencing
was used, with TR/TE 1500/40 msec, flip angle 900, matrix size 256X 128. One hundred sequential
images at the same level were obtained. The time-signal intensity curve was plotted and converted
to a time-concentration (4R2) curve. Relative cerebral blood volume was determined, with inte-
gration of time-concentration curve pixel by pixel. Perfusion rate was determined by calculating
maximal slope of the 4R2 curve and the time taken to attain this.

Results:On volume maps, clear differentiation of gray matter, white matter and major vessels
was established. The mean gray and white matter ratio of blood volume was 2.78 * 0.43. Slope and
volume maps were similar, but in one patient perfusion was apparently greater on the rate map
than on the volume map.

Conclusion: Cerebral blood volume and slope map images reflect changes in cerebral hem-
odynamics. It is thought that these findings can be clinically applied to the determination of vascu-
larity in brain tumors and acute cerebral ischemia.

Index words : MR, image processing
MR, vascular studies
Brain, blood flow

Address reprint requests to : Dong-Ik Kim, M.D., Department of Diagnostic Radiology, Severance Hospital,
# 134 Shinchon-Dong, Seodaemun-Ku, 120-752, Seoul, Korea.
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