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Table 1. T1 relaxation times of phantoms with various Gd-DTPA/water solution concentration

in_msec.
concentration standard values T1 map T1 map
(mmol/L) (NMR spectrometer) (SE) (IR-SE)
0.033 1200 1054 931
0.063 697 638 570
0.13 399 363 3011
0.25 228 206 164
0.50 118 103 74

Table 2. The comparison of the average T1 values of an RO!, containing 100 pixels, on
a T1 map calculated from simulated images. Random noise of 1, 5, and 10% were

added into each simulated images.

random noise: 1 % 5 % 10%
T1 ROI 1 ROI 2 ROI 1 ROI 2 ROI 1 ROI 2
250 250/6 249/6 253/27 251/27 259/59 256/60
500 503/16 501/15 514/91 517/91 596/332 577/225
1000 1029/28 1009/30 1100/429 1108/450 1676/1396  1920/1257

Figure 1. MR images of a osteosarcoma after the chemotherapy:(a)T1 map, (b)FSE 2400/

15msec), and (d)calculated proton density weighted image.



xog.] A-]z]M o]—-_E}] _'_}H/\) Q]Alaq :ﬂ z

129 10] Y= GHES P ABF %sm el B4 WA AN FYYFERA
PN

curve-fitting 74] AHE % }Oﬂ de °k“7‘} gy Aoy AESHA Ll r(xy)e-TE/T2EA
To 7+47} 7 g opial Wxolch A4 (g (b oA M= thE ZEAeld I3 o
S99 gxg Ednh

MR %4 (a1)9 T1 map AR 27INBXE A7HA EFel] o 2
Aaglo] 2o 287l GEtAE AARAY T1 e Yoz ALH
Fojul g e Z‘”U} ol Z}zte] TRel thet G438}t Afolel HA 79 statrd &390l
oA dolAE YA B MBI ME FHol H7] Wi A E =
79| 4 ZAFTE 2 S0} FOV 20cmE 256 34z 83 3 stho] 3717t 0.78
mmolT <A A7|TH AABE e Fo o] AR Fe o9 e YL AT F

2 AU 2 AAEE T1 map B F9 19 stko] ek Histe] 7ol

Egso] Aok

ot o i

N T
kd

L2

W ofo Nt

)

Table 3. T1 relaxation times of various tissues measured from an RO! on the T1 map and
the values reported in the articles.(unit: msec)

W. matter G. matter muscle fat
reported T1 790 920 870 260
T1 map 885 1477 1260 295

Table 4. The contrast between fat and nuscle, and between a legion and marrow among the
various weighted images.

Tiwl T2WI T1 map proton density
fat/muscle 349/93.6 645/116 464/1029 986/387
legion/marrow 2728/353 133/515 452/236 1056/794
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Construction of T: Map Image

E.-K. Jeong, J.-S. Suh, J.-T. Lee, S.-S. Chu’, S.-H. Lee? Y.-K. Kwon**
Dept. of Diagnostic Radiology, Dept. of Therputic Radiology”, and Dept. of Physics”
Yonsei University

Superconductivity Lab. Korean Electrotechnology Research Institute™*

Abstract

The T1 mapping of an human anatomy may give a characteristic contrast among the
various tissues and the normal/abnormal tissues. Here, the methodology of constructing
T1 map out of several images with different TRs, will be described using non-linear curve
fitting. The general curve fitting algorithm requires the initial trial values T1t and Mot
for the variables to be fitted. Three different methods of suppling the trial T1t and Mot
are suggested and compared for the efficiency and the accuracy. The curve-fitting routine
was written in ANSI C and excuted on a SUN workstation. Several distilled-water phantoms
with various concentrations of Gd-DTPA were prepared to examine the accuracy of the
curve-fitting program. An MR image was used as the true proton density image without
any random noise, and several images with different TRs were generated with the theoretical
T1 relaxation times 250, 500, and 1000msec. The random noise of 1, 5, and 10% were embed-
ded into the simulated images. These images were used to generate the T1 map, and the
resultant T1 maps for each T1 were analyzed to study the effect of the random noise on
the T1 map.



