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ABSTRACT

BACKGROUND AND PURPOSE: The prognostic value of dynamic contrast-enhanced MR imaging– derived plasma volume obtained in
tumor and the contrast transfer coefficient has not been well-established in patients with gliomas. We determined whether plasma
volume and contrast transfer coefficient in tumor correlated with survival in patients with gliomas in addition to other factors such as age,
type of surgery, preoperative Karnofsky score, contrast enhancement, and histopathologic grade.

MATERIALS AND METHODS: This prospective study included 46 patients with a new pathologically confirmed diagnosis of glioma. The
contrast transfer coefficient and plasma volume obtained in tumor maps were calculated directly from the signal-intensity curve without
T1 measurements, and values were obtained from multiple small ROIs placed within tumors. Survival curve analysis was performed by
dichotomizing patients into groups of high and low contrast transfer coefficient and plasma volume. Univariate analysis was performed by
using dynamic contrast-enhanced parameters and clinical factors. Factors that were significant on univariate analysis were entered into
multivariate analysis.

RESULTS: For all patients with gliomas, survival was worse for groups of patients with high contrast transfer coefficient and plasma volume
obtained in tumor (P � .05). In subgroups of high- and low-grade gliomas, survival was worse for groups of patients with high contrast
transfer coefficient and plasma volume obtained in tumor (P � .05). Univariate analysis showed that factors associated with lower survival
were age older than 50 years, low Karnofsky score, biopsy-only versus resection, marked contrast enhancement versus no/mild enhance-
ment, high contrast transfer coefficient, and high plasma volume obtained in tumor (P � .05). In multivariate analysis, a low Karnofsky score,
biopsy versus resection in combination with marked contrast enhancement, and a high contrast transfer coefficient were associated with
lower survival rates (P � .05).

CONCLUSIONS: In patients with glioma, those with a high contrast transfer coefficient have lower survival than those with low
parameters.

ABBREVIATIONS: DCE � dynamic contrast-enhanced; HGG � high-grade glioma; HR � hazard ratio; Ktrans � contrast transfer coefficient; rCBV � relative cerebral
blood volume; Vp � plasma volume

In patients presenting with cerebral gliomas, the World Health

Organization tumor grade is an important prognostic factor

along with clinical and radiologic findings such as age, preopera-

tive Karnofsky performance status, and the presence of contrast

enhancement.1-4 The extent of tumor resection is another known

factor affecting patient survival.1 Recently, by using dynamic sus-

ceptibility contrast MR imaging, the relative CBV was identified

as an important prognostic marker for survival independent of

tumor grade.5-7 For example, Law et al5 have shown that gliomas

with high relative cerebral blood volume (rCBV) (�1.75) have a

shorter time to progression compared with tumors with similar

grades but lower rCBV, regardless of tumor grade.

While dynamic susceptibility contrast-derived rCBV has been

shown to predict survival in patients with gliomas in single-center

studies, the need for normalization of semiquantitative values

with a manually defined reference region can introduce interpa-

tient and interscanner variability and thus limits its use in a multi-

institutional clinical trial.8 Furthermore, measurements can be

biased by T1 effects due to extravascular contrast leakage in tumor

vessels.9,10 Hemodynamic parameters are more readily quantified
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This work was supported by the Brain Tumour Foundation of Canada.

Please address correspondence to Thanh Binh Nguyen, MD, Department of Diag-
nostic Imaging, The Ottawa Hospital, 1053 Carling Ave, Ottawa, Ontario, K1Y 4E9
Canada; e-mail: thnguyen@toh.on.ca

http://dx.doi.org/10.3174/ajnr.A4006

AJNR Am J Neuroradiol 36:63– 69 Jan 2015 www.ajnr.org 63



by using a dynamic contrast-enhanced (DCE) MR imaging tech-

nique, which allows simultaneous measurement of CBV and the

contrast transfer coefficient (Ktrans). Ktrans is the volume transfer

coefficient of contrast from the vascular compartment to the ex-

travascular compartment. It is influenced by cerebral blood flow

and vascular permeability.11 While Ktrans has been found to in-

crease with glioma grade, its prognostic value remains un-

clear.12,13 A previous study reported that in patients with high-

grade gliomas (HGGs), higher values of Ktrans were associated

with longer survival.12 This finding is unexpected because high

Ktrans implies, in theory, a higher level of angiogenesis, greater

biologic aggressiveness, and a shorter survival.

The goal of our study was to determine the prognostic values

of Ktrans and plasma volume (Vp) obtained in tumor by using a

simple DCE MR imaging acquisition that relies on the change in

signal intensity rather than the T1 relaxation rate.

MATERIALS AND METHODS
Subjects
All examinations were conducted in accordance with the guide-

lines for human research at our institution, and written informed

consent was obtained from all participating subjects. All adult

patients presenting at The Ottawa Hospital with a newly diag-

nosed brain lesion compatible with a glioma between December

2008 and March 2011 were included in this prospective study. We

set the following exclusion criteria: prior surgery or biopsy of the

presenting brain lesion, pregnancy, renal failure, and a known

history of allergy to gadolinium-based MR imaging contrast

agent.

We recorded clinical variables such as the following: age, sex,

use of steroids before preoperative MR imaging, and the preop-

erative Karnofsky score. Following MR imaging, patients under-

went surgery (biopsy or resection), depending on tumor size, tu-

mor location, and the patient’s general condition. The median

time interval between the MR imaging examination and surgery

was 5.0 days (95% CI, 3.9 –7.0 days). Histopathologic diagnosis

was provided by an experienced neuropathologist (J.W., with 12

years of experience, or G.H.J., with 23 years of experience) by

using the World Health Organization classification. From the op-

erative report, the type of surgery was classified as biopsy or re-

section. The main outcome measure was overall survival. Fol-

low-up clinical information was obtained primarily from chart

review, telephone interview, and archived obituaries. The fol-

low-up period was defined as the interval between the date of

surgery and the date of death or the date the patient was last

known to be alive. Follow-up was halted on December 12, 2012.

MR Imaging Acquisition
All preoperative and postoperative MR imaging data were ac-

quired by using either a 1.5T (Symphony; Siemens, Erlangen,

Germany) or a 3T clinical scanner (Magnetom Trio; Siemens).

Preoperative anatomic imaging was performed by using standard

sagittal T1-weighted, axial T1-weighted pre- and postcontrast in-

jection, axial FLAIR, axial T2, and coronal T1 postcontrast injec-

tion sequences.

DCE MR imaging was performed following the axial T1-

weighted precontrast imaging. At 1.5T, DCE MR imaging was

performed by using a 2D FLASH pulse sequence (5 axial sections

centered on the tumor, TR � 45 ms, TE � 2.1, 5.5 ms, flip angle �

90°, matrix � 96 � 128, FOV � 17 � 23 cm2, section thickness �

5 mm, �t � 2.2 seconds). 2D FLASH was used for dynamic im-

aging on the 1.5T scanner due to hardware limitations because the

desired temporal resolution (�t � 3 seconds) could only be

achieved with 2D sequences. At 3T, a 3D FLASH sequence was

used (18 axial sections, TR � 6.5 ms, TE � 1.7, 3.9 ms, flip angle �

30°, matrix � 96 � 128, FOV � 23 cm2, section thickness � 5

mm, �t � 2.9 seconds).

Gadopentetate dimeglumine (Magnevist; Bayer Pharma, Ber-

lin, Germany) was injected at 0.1 mmol/kg and 4 mL/s, beginning

40 seconds after the start of the scan. The duration of the DCE

sequence was 220 seconds.

Pharmacokinetic Modeling
DCE magnitude images were processed directly in nordicICE,

Version 2 (NordicNeuroLab, Bergen, Norway) to generate maps

of Vp and Ktrans with the assumption that changes in contrast

concentration are proportional to changes in MR imaging signal

intensity with the same proportionality constant in tissue and in

blood. Kinetic parameters (Ktrans and Vp) were estimated by using

a 2-compartment extended Tofts model implemented in the nor-

dicICE software.14 The vascular input function was calculated

from the superior sagittal sinus.15

Image Interpretation
A neuroradiologist (C.H.T.) blinded to the histopathologic grade

determined the degree of contrast enhancement relative to the

choroid plexus: none, mild (less than that of the choroid plexus),

or marked (equal to or more than that of the choroid plexus).

A senior radiology resident (J.F.M, third-year radiology resi-

dent) traced 4 ROIs (each 25 mm2) in the solid part of the tumor

in the areas of visually highest Vp/Ktrans present on the acquired

sections. The maximum value among the 4 region-of-interest val-

ues was obtained for Ktrans and Vp for each patient. All ROIs were

verified by a neuroradiologist (T.B.N., with 10 years of experi-

ence) to ensure that inadvertent placement on an adjacent vessel

was avoided.

Statistical Analysis
All data were analyzed by using MedCalc for Windows, Version

11.5 (MedCalc Software, Mariakerke, Belgium). Patients were di-

vided into 2 groups based on their tumor values of Vp and Ktrans.

Threshold values of 0.05 minutes�1 and 5% for Ktrans and Vp,

respectively, were chosen for simplicity and convenience so that

they might be used in clinical practice and for comparison with

other related studies. We checked that each group had at least 30%

of patients. Kaplan-Meier survival curves were obtained for pa-

tients with no or mild enhancement versus marked enhancement

and for high tumor Vp/Ktrans versus low Vp/Ktrans. Kaplan-Meier

survival analysis was also performed for the subgroups of patients

with low- and high-grade gliomas. Potential prognostic variables

for time-to-death were explored by using Cox proportional haz-

ards modeling. We selected clinical/radiologic/histopathologic

variables such as tumor grade, age older than 50 years, Karnofsky

performance status score lower than 80, tumor size of �4 cm,
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biopsy versus resection, and degree of tumor enhancement be-

cause these variables have been reported as prognostic factors.1-4

Clinical and imaging variables that resulted in a probability � .05

on univariate analysis were entered into multivariate analysis in a

forward stepwise regression. Multivariate analysis was performed

for 3 models, each model including an imaging variable and clin-

ical variables. For each model, a variable is entered into the model

with P � .05. Significant variables are entered sequentially; after a

variable is entered in the model, variables that became nonsignif-

icant (P � .1) are removed. Degree of contrast enhancement,

Ktrans, and Vp were not entered in the same model because they

are not independent variables.

RESULTS
Study Population
Forty-six patients with gliomas were included in this study. Seven

patients were recruited but were excluded due to lack of a surgical

biopsy (n � 2) or the presence of metastatic disease on histo-

pathologic examination (n � 5). Patient demographics, tumor

size, and histopathologic grade are summarized in Table 1, while

DCE MR imaging parameters are summarized in Table 2. Among

9 patients with a low-grade glioma, 1 had an oligodendroglioma

and 8 had pure astrocytomas. Four of those patients underwent

radiation and chemotherapy. Among 37

patients with HGGs, 1 had an oligoden-

droglioma, 4 had oligoastrocytomas, and

32 had pure astrocytomas. Thirty-four

patients underwent standard chemother-

apy and radiation treatment. One patient

was enrolled in a clinical trial combining

temozolomide with bevacizumab or a

placebo. Twenty-eight patients (4 with

low-grade gliomas and 24 with HGGs) re-

ceived steroids before their MR imaging

at admission compared with 18 who did

not (5 low-grade gliomas and 13 HGGs).

In patients with HGGs, no statistically sig-

nificant difference was found in the me-

dian Vp or Ktrans between patients who

received steroids versus those who did not

(P � .64).

Kaplan-Meier Survival Curve
Analysis
Twenty-nine deaths occurred. The me-

dian follow-up for those still alive was 836

days. The median survival time for all pa-

tients was 597 days with a 1-year survival

probability of .62.

Histopathologic Grade
Patients with glioblastoma multiforme

had a statistically significant worse sur-

vival rate compared with those with

grades 3 and 2 (P � .05, Fig 1A). There

was no statistical difference found in the

survival curves for patients with grade 3

versus 2. When we compared those with

grade 2 gliomas who had a diagnosis from

a surgical resection (not from a biopsy) with those with grade 3

gliomas, a trend of longer survival for low-grade gliomas was seen,

though it was not statistically significant (P � .2, Fig 1B).

Degree of Contrast Enhancement
There was a statistical difference in survival between groups with

no or mild enhancement versus marked enhancement for all

patients (P � .0001) and for subgroups of low-grade gliomas (P �

.002) and HGGs (P � .01). For patients with anaplastic astrocy-

tomas, marked enhancement was associated with worse survival

(P � .04). Among patients with glioblastoma multiforme, 1 had

mild enhancement and 1 did not have any enhancement. Their

survival rate was not different from those with marked enhance-

ment (P � .81).

Ktrans and Vp

For all gliomas, a statistically significant difference was present in

the comparison of survival curves between groups with low and

high Ktrans and Vp (P � .05, Figs 2 and 3). Subgroup analysis of

patients with HGGs and low-grade gliomas also revealed signifi-

cant decreases in survival rates in the high Ktrans and Vp groups

compared with their respective “low” counterparts. Further sub-

Table 1: Summary of clinical characteristics as univariate predictors of overall survival in
46 patients with gliomas

Characteristics No. % HR (95% CI) P Value
Age

50 Years or younger 18 39.1 1
Older than 50 years 28 60.9 7.62 (2.17–26.71) .002

Karnofsky performance score
�80 25 54.3 1
�80 21 45.7 2.86 (1.35–6.08) .007

Maximal tumor diameter
�4 cm 17 37 1
�4 cm 29 63 1.30 (0.61–2.80) .50

Surgery
Biopsy only 9 19.6 1
Resection 37 80.4 4.19 (1.77–9.93) .001

Histopathologic grade
Grade 2 (8 pure astrocytomas, 1 oligodendroglioma) 9 19.6 1
Grade 3 (6 pure astrocytomas, 2 oligoastrocytomas,

1 oligodendroglioma)
9 19.6 0.087 (0.83–9.45) .87

Grade 4 (26 pure astrocytomas, 2 oligoastrocytomas) 28 40.8 4.14 (1.25–13.8) .02
Steroid administration

No 18 39.1 1
Yes 28 61.9 2.11 (0.96–4.65) .06

Table 2: Summary of imaging characteristics as univariate predictors of overall survival in
46 patients with gliomas

Characteristics No. % HR (95% CI) P Value
Sequence

2D 31 67 1
3D 15 33 1.00 (0.44 to 2.29) .99

Contrast enhancement
None/less than that of choroid plexus 15 33 1
Equal/more than that of choroid plexus 31 67 8.11 (2.44–26.90) .0007

Ktrans (min�1)
�0.05 17 37.0 1
�0.05 29 63.0 7.63 (2.63–22.11) .0002

Vp (mL/100 g)
�5 20 43.5 1 .003
�5 26 56.5 4.17 (1.77–9.80) .001
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group analysis of patients with HGGs who underwent resection

showed significant decreases in survival rates for patients with

high Ktrans (P � .007), but not for patients with high Vp (P � .08).

In patients with anaplastic astrocytomas, those with high Ktrans

and high Vp had a worse prognosis (P � .04). In patients with

glioblastoma multiforme, there was a trend toward shorter sur-

vival for patients with high Ktrans/high Vp, but this did not reach

statistical significance (P � .26 and P � .50, respectively).

2D versus 3D Sequence
We did not find any significant differences in survival rates be-

tween groups who had 2D versus 3D sequences for all gliomas and

for subgroups of low-grade gliomas and HGGs (P � .5).

Univariate Predictors of Overall Survival
Univariate predictors of poorer survival were age older than 50

years, preoperative Karnofsky score of �80, biopsy only, grade 4,

marked contrast enhancement, and high Ktrans and Vp values

(Table 1). We did not find tumor size a significant prognostic

variable (P � .5). Patients who were prescribed steroids at

admission before their MR imaging examination appear to

have a poorer prognosis (hazard ratio [HR] � 2.11, 95% CI

0.96 – 4.65) than those who were not, but there were more

HGGs among them. We found a statistically significant differ-

ence in survival between grades 4 and 3 (HR� 4.77, 95% CI,

1.13–20) and grades 4 and 2 (HR � 4.14, 95% CI, 1.25–13.8),

but not between grades 3 and 2 (HR � 0.087, 95% CI, 0.83–

9.45). When we compared the prognostic value of the 2 DCE

FIG 1. Kaplan-Meier analysis of overall survival according to histopathologic grades. A, All patients (between grades 2 and 3, P � .8; and between
grades 3 and 4, P � .02). B, All patients, excluding those with low-grade gliomas who had a biopsy (between grades 2 and 3, P � .2; between grades
3 and 4, P � .02).

FIG 2. Kaplan-Meier analysis of overall survival according to Ktrans. A, All patients (P � .0001). B, Those with low-grade gliomas (P � .002). C, Those
with high-grade gliomas (P � .004).

Table 3: Three models combining an imaging parameter with
clinical factors as potential prognostic variables of overall
survival in patients with gliomas

Factors HR (95% CI) P Value
Model 1

Age older than 50 yr 1.03 (0.99–1.06) .17
Biopsy vs resection 4.11 (1.68–10.05) .002
Grade 3 vs 2 1.20 (0.19–7.65) .85
Grade 4 vs 2 1.21 (0.28–5.33) .80
Karnofsky score � 80 2.56 (1.19–5.51) .02
Ktrans � 0.05 min�1 4.53 (1.22–16.82) .02

Model 2
Age older than 50 yr 1.06 (1.03–1.09) .0002
Biopsy vs resection 3.68 (1.54–8.78) .004
Grade 3 vs 2 1.06 (0.16–6.89) .95
Grade 4 vs 2 1.76 (0.35–8.75) .49
Karnofsky score � 80 3.21 (1.48–6.92) .003
Vp � 5 mL/100 g 1.30 (0.37–4.54) .68

Model 3
Age older than 50 yr 1.03 (0.99–1.07) .087
Biopsy vs resection 4.36 (1.77–10.77) .002
Grade 3 vs 2 1.28 (0.20–8.25) .79
Grade 4 vs 2 1.00 (0.22–4.63) .99
Karnofsky score � 80 2.51 (1.16–5.43) .02
Marked contrast enhancement 4.79 (1.22–18.87) .03
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parameters, patients with high Ktrans had a higher hazard of

mortality (HR � 7.63, 95% CI, 2.63–22.11) compared with Vp

(HR � 4.17, 95% CI, 1.77–9.80). Patients with marked tumor

enhancement also had a higher hazard of mortality (HR �

8.11, 95% CI, 2.44 –26.90).

Multivariate Predictors of Overall Survival
In multivariate analysis combining clinical and imaging parame-

ters, Karnofsky score of �80 and biopsy were the only significant

clinically poor prognostic factors in any model (Table 3). Age

older than 50 years was a significant prognostic factor in only 1 of

the 3 models. Histopathologic grading and Vp did not remain

significant factors in our multivariate analysis. High Ktrans and

contrast enhancement were significant poor prognostic factors,

along with biopsy and Karnofsky score of �80.

DISCUSSION
In our study of patients with gliomas, preoperative Karnofsky

performance score and the type of surgery were important prog-

nostic factors in both univariate and multivariate analysis, in

agreement with the findings in previous studies.1-3 Grade IV was

found to be a poor prognostic factor compared with grades 3 and

2 in univariate analysis. However, we did not observe a significant

difference in survival for grade 3 versus 2. Because some of our

patients with grade 2 were diagnosed via biopsy only, sampling

error could have led to an improper grading of the tumor, which

could explain why we did not observe a statistical difference in

survival rates between patients with grade 2 and those with grade

3 gliomas.

With dynamic susceptibility contrast MR imaging, numerous

previous articles have recently established rCBV as a prognostic

factor in patients with low- and high-grade gliomas.5-7 However,

use of DSC-derived rCBV as a potential biomarker in a multi-

institutional trial is currently limited because it is a semiquantita-

tive measurement, which can be influenced by many postprocess-

ing steps, including the technique of correction for contrast agent

extravasation and the choice of the normal contralateral white

matter.8,9 For patients with gliomas, CBV obtained from the nor-

mal contralateral white matter has been shown to have significant

interscanner variability.8 For DCE, measurement of absolute

CBV might be possible because correction of contrast leakage

across tumor vessels can be more accurately quantified by using a

proper pharmacokinetic model. Furthermore, DCE is not influ-

enced by susceptibility artifacts, which can make measurements

of rCBV by using DSC difficult in gliomas with hemorrhagic com-

ponents or gliomas located near the skull base.

In patients with gliomas, the use of DCE imaging as a potential

biomarker for prognosis has not been well studied. We have

found that marked contrast tumoral enhancement and high Vp

were negative prognostic factors in all patients with gliomas and

in the subgroups of patients with high- and low-grade gliomas.

While contrast enhancement remains a significant factor in mul-

tivariate analysis, Vp and histopathologic grade did not add any

prognostic value when age, type of surgery, and Karnofsky per-

formance status score were also included. Because the hazard ra-

tios for Vp and grade were less than those for age and type of

surgery in univariate analysis, we believe that the small sample size

in our study did not allow detection of those weaker prognostic

factors in multivariate analysis.

High Ktrans had the same negative prognostic value as marked

contrast tumoral enhancement in patients with gliomas and in

subgroups of patients with high- and low-grade gliomas. While

measurement of Ktrans requires some postprocessing, Ktrans might

represent a more objective metric in the setting of a multicenter

clinical trial because qualitative assessment of the degree of con-

trast enhancement is subject to interobserver variability. The

prognostic value of Ktrans is similar to that in our findings with CT

perfusion.16 In a different cohort of 20 patients with high-grade

gliomas who underwent preoperative CT perfusion, we found

that those with a combination of high CBV and permeability sur-

face had an HR of 6.0 (95% CI, 4.2–7.8,) compared with those

with lower values. Mathematic modeling based on DCE MR im-

aging revealed that Ktrans was correlated with tumor aggressive-

ness, perhaps due to the increased vessel growth and permeability

required for cellular proliferation.13 However, Mills et al12 ob-

served a positive correlation between Ktrans and prognosis in their

group of 19 patients with high-grade gliomas, which led to their

hypothesis that tumors with higher baseline Ktrans might be more

responsive to radiation treatment or chemotherapy than those

with lower Ktrans. Another study by Awasthi et al17 found that

high Ktrans/volume of extravascular space was correlated with a

high expression of matrix metalloproteinases and was associated

with poorer survival.

These conflicting results on the prognostic value of Ktrans

could be due to the small sample size, different effects of covariate

factors (such as the extent of tumor resection, use of radiation

treatment or chemotherapy, and molecular/genomic markers),

FIG 3. Kaplan-Meier analysis of overall survival according to Vp. A, All patients (P � .0004). B, Those with low-grade gliomas (P � .005). C, Those
with high-grade gliomas (P � .02).
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and/or different DCE MR imaging methods.18,19 The method for

DCE MR imaging–parameter estimation can influence the mag-

nitude of the hazard ratio. Our method did not use baseline T1

measurements to convert signal intensity to gadolinium concen-

tration as suggested by DCE MR guidelines published by Leach et

al.20 This simpler method can yield more useful measurements when

the signal intensity–to-noise ratio is low, such as in poorly enhancing

tumors.21 The method is implemented on commercially available

software, and postprocessing time is relatively short.

Our study was limited by the small number of patients, espe-

cially those with low-grade gliomas and nonenhancing tumors. A

second limitation is that the location of the tumor and the treat-

ment received after surgery were not included as independent

variables in our study. For example, 3 patients with glioblastomas

did not undergo radiation treatment. This could have explained

why we did not find tumor size a statistically significant prognos-

tic factor. We are also aware of potential measurement bias due to

methodologic differences between the 2D and 3D techniques used in

our study. However, we do not believe that the different pulse se-

quence and field strengths had a major systematic effect on the phar-

macokinetic parameters in our study. Although, in theory, 2D and

3D gradient-echo sequences might have different sensitivities to wa-

ter exchange and inflow effects, we did not find a statistical difference

in the mean and median values of pharmacokinetic parameters in

groups of patients scanned with 2D-versus-3D sequences. There was

no significant difference in survival for patients with gliomas scanned

with 2D-versus-3D sequences. MR imaging signal-intensity curves

from the superior sagittal sinus and tumor were not systematically

different between patients in the 2 groups.

Because many patients with gliomas received steroids at the

time of admission, this treatment might have introduced a mea-

surement bias on the pharmacokinetic parameters. However, in

our study, we did not observe a statistical difference in Ktrans or Vp

in patients with grade 3 and 4 gliomas who were given steroids

versus those who were not. Corticosteroid treatment has been

reported to decrease contrast enhancement in malignant gliomas

and to reduce total fractional blood volume.22,23 Animal studies

have suggested that its antiangiogenic effects are both transient

and vessel-size-dependent. In rats with gliomas treated with dexa-

methasone, rCBV was only significantly reduced on the third day

following treatment.23 While rCBV measured by gradient-echo

MR imaging was reduced �50%, an increase in rCBV was ob-

served with spin-echo MR imaging.24 Our study patients usually

had started steroid treatment for only a short duration (usually �72

hours) before their MR imaging examination. This duration might

explain why we did not see any significant effect on our hemody-

namic parameters. This finding is in agreement with that in Bastin et

al,25 who did not find a significant change in tumor CBV and CBF

before and after 48–72 hours of dexamethasone treatment.

CONCLUSIONS
Preoperative high Ktrans obtained from DCE MR imaging is asso-

ciated with poorer outcome in patients with low- and high-grade

gliomas. High tumoral Ktrans has the same prognostic value as the

presence of marked tumoral enhancement on postcontrast T1-

weighted images.
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