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Purpose
A new fast T1 mapping method allows the direct observation of T1 changes during contrast-

agent (CA)-enhanced dynamic measurements, (DCE)). We sought to examine the quality of the
resulting Patlak-plots and the plausability of the calculated vascular transfer constant(K™")
values.

Methods

All measurements were performed with a conventional 3T MR whole-body scanner (Trio
Siemens) equipped with a 32-channel head coil. A new sequence for fast T1 mapping [1] was
installed, consisting of an inversion pulse and the acquisition of 1000 single radial trajectories
within a timeof 6 s, each having a different inversion time. In an iterative evaluation process [1],
T1-values can be calculated pixelwise. A further iterative method was applied to correct for
errors due to incomplete relaxation between successive measurements [2]. 33 subsequent shots
of the described sequence were acquired with an intra-shot time delay of 3s (FOV =
230x230mm?, slice thickness = 3mm, TE = 2.5ms, measurement time 6.0ms, a = 7°). This
sequence was applied in a patient with primary brain lymphoma during CA administration
(Gadovist®, Bayer Schering Pharma AG).

We used the values in the unenhanced T1l-map to calculate the reference values for the
relaxation rate Ry r. AR1(t) values in selected ROIs were assumed to be proportional to the
concentration of CA in tissue (C(t)) and in plasma (Cy(t)). For the time course of Ct), the
following model was used:

() = Ko [Te~*entD) €, (D)dr + v,Co(t) (1)

with K™": transfer rate constant of the CA from plasma into the interstitial space, ke,: transfer
rate from the interstitial compartment to the vascular compartment, v,: fractional volume of the
CAs vascular distribution space [3-5]. The K™ constant is the slope in the Patlak plot with

Ci(t)/Cy(t) being the ordinate and fote_kep(t_f) C,(v)dr C;(t) the abcissa. This abscissa
P

expression is called ,stretch time”. The Patlak plot does not depend on the proportional factor
between C(t) and AR1(t), therefore C(t) = AR1(t).

Results

The calculated T1-maps of the first and the last measurement of the dynamic examination are
shown in Fig.1. The T1 reduction in the tumor region due to the CA accumulation can be clearly
seen. Regions of interets (ROIs) were drawn in tumor tissue, in normal white matter and in the
superior sagittal sinus, which was used to estimate the plasma concentration C,(t) since no
arterial input function was feasible at the examined slice. The obtained time courses for T1 and
AR1(t) are shown in Fig. 2., the resulting Patlak plots in Fig.3. The chosen k, values reflected
the minimal residuals between regression line and data points. The results were 0.0, 0.04, 0.18,
0.18 1/min for ke, and 0,002, 0.0025, 0.066, 0.095 1/min for K™ in the blue, red, cyan and
green region, respectively (Fig. 1-3).

Discussion

T1-mapping during the CA administration overcomes the estimation of T1-values from the signal
intensity time curves as well as the need for T1-mapping prior to the dynamic series. This
procedure may eliminate possible errors, (i.e. due to patient movement between the
measurements). The obtained results in this study are in good consistence with the published
models [3-5], as shown by the remarkably low residuals between data points and fitted line
(Fig.3).
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Fig. 1: Tl-maps of the first and last
measurements with selected ROIs: tumor regions
(red, green, cyan), white matter (blue) vein
(magenta).
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Fig. 2: Mean T1-values (a) and mean AR1-values
(b) in the selected ROIs during the dynamic
measurement .
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Fig. 3:Extended Patlak plot with points for each
single meaurements (+) and regression lines for
the selected ROIs. The slopes of the lines are
the K™ values. .

in DCE studies can be satisfactorily performedby using the presented dynamic T1-mapping during the CA administration.



