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Table 1: T2 relaxation time and apparent diffusion coefficient (ADC) values

Table 2: Indices of enhancement after dynamic study with gadofosveset

*Data are mean ± standard deviation.
T2 relaxation time and ADC values before and after NIR-PIT
T2 relaxation time of treated tumors (right sided tumors) increased after NIR-PIT (p < 0.01). However, T2 relaxation time of 
non-treated tumors (left sided tumors) decreased after NIR-PIT (p = 0.01). After NIR-PIT the three ADC values, calculated 
from different pairs of b values, decreased in treated tumors (p < 0.01). Non-treated tumors also exhibited a decline in ADC 
values for one but not all b value pairings.

*Data are mean ± standard deviation.
Indices of enhancement after dynamic enhanced study with gadofosveset before and after NIR-PIT
Relative enhancement (RE) was calculated using the equation: RE = [SI(D)/ SI(Dref)-1], where SI(D) stands signal intensity 
(SI) of dynamic current and SI(Dref) stands for the initial SI. The RE curve of the ROI was determined from a series of 
images. Maximum RE (MRE) is the maximum RE observed during the entire DCE MRI. Time to peak (TTP) is the time 
between the beginning of the injection (T0) and the MRE. Wash-in rate (WIR) (RE/ second) is the maximum slope between 
T0 and MRE (designated as T1). Wash-out rate (WOR) (RE/ second) is the maximum slope between T1 and the end of the 
measurement. Area under the curve (AUC) is the area measured under the time-RE curve.
For treated tumors AUC increased after NIR-PIT (p = 0.02). For non-treated tumors MRE and AUC decreased after NIR-PIT 
(p = 0.02, and 0.03, respectively).
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effect of perfusion on signal decay on DWI with b-values 
greater than 200 has been reported to be quite small [16, 
17]. Thus, for evaluation of true molecular diffusion we 
calculated ADC values using b = 200 and 1000, and b 
= 500 and 1000 sec/mm2. There was substantially more 
noise using the b = 200 and 500 sec/mm2 images compared 
to b = 0 sec/mm2 images and this could influence the 
apparent changes on ADC. From our results, the ADC was 
also lower for non-treated tumors but only with one of 
the three b value pairings (b = 0 and 1000 sec/mm2). This 
effect may be due to tumor growth in the interval causing 
increased water restriction. The decreases in ADC in 
treated tumors are more difficult to explain and somewhat 
surprising given that most treatments result in increases in 
ADC. One might expect the breakdown of cell membranes 
and rupture of cells to result in increased water diffusion 
with higher ADC values due to improved opportunities 
for water diffusion. However, at least early on, ADC 

values were lower in treated tumors regardless of how it 
was calculated, indicating that true molecular diffusion 
was more restricted in treated tumors compared to that 
of non-treated tumors. It is possible that cell expansion 
and increases in viscosity due to the sudden extrusion of 
intracellular contents after cell rupture leads to decreased 
water diffusion, at least early after NIR-PIT [18]. Further 
investigation of this phenomenon is planned. 

Gadofosveset is a low molecular weight chelate 
that quickly and reversibly binds serum albumin allowing 
the protein-bound gadofosveset to remain largely 
intravascular. T1-weighted MR imaging enhanced with 
macromolecular contrast medium (MCCM) has been 
shown to be useful in identifying hyper-permeable micro-
vessels in tumors. Circulating blood levels of MCCM 
remain almost constant for several hours, while the tumor 
interstitium gradually accumulates macromolecules 
leaking through the hyperpermeable endothelium [19, 20]. 

Figure 2: Dynamic MR images after injection of gadofosveset in a NIR-PIT-treated a. or non-treated control tumor b. before and after 
NIR-PIT (pre-injection, and 5, 15, and 30 min after gadofosveset injection). Arrow indicates the tumor. Before NIR-PIT the treated tumor 
enhanced immediately after gadofosveset injection and contrast enhancement decreased gradually. After NIR-PIT contrast enhancement 
of the treated tumor increased gradually until 30 min after gadofosveset injection. On the other hand, contrast enhancement of the non-
treated tumor after NIR-PIT seemed to decrease slightly compared to the tumor before NIR-PIT.Time enhancement curve of the NIR-PIT-
treated tumor (a: right panel) and the non-treated tumor (b: right panel) using gadofosveset (before (open circles) and after NIR-PIT (filled 
squares)). 


