
ON-LINE APPENDIX
Materials and Methods

Patients. A total of 140 MRI scans were obtained from 38 pa-

tients, who were scanned every 2–3 months. All patients with

HGG who were scanned longitudinally (n � 26) had recurrent

HGG and had been treated initially with standard chemoradia-

tion1 before inclusion in this study. Nine patients received intra-

venous bevacizumab at recurrence, and pre- and post bevaci-

zumab MRIs were available. Other adjuvant therapies included

the following: carboplatin (2 patients), Gliadel (3 patients), pem-

brolizumab (2 patients), everolimus (3 patients), VBL2 (a clinical

trial of antiangiogenic gene therapy) (2 patients), lomustine (4

patients), T4 suppression (by T3 supplementation) (3 patients),

radiosurgery (3 patients), dendritic vaccine (2 patients), fibro-

blast growth factor receptor inhibitor3 (1 patient), and tra-

metinib, NovoCure, and vemurafinib (1 patient each).

Lesion Classification. The procedure of lesion area identification

and classification is illustrated in On-line Fig 1.

Preprocessing. Realignment of the anatomic images (FLAIR

and T1WI acquired before and after contrast agent injection)

to the DCE space was performed with the FMRIB Linear Image

Registration Tool (FLIRT; http://www.fmrib.ox.ac.uk/) and

using 12-parameter affine linear transformations.4 Skull strip-

ping was performed by using the FSL Brain Extraction Tool

(http://fsl.fmrib.ox.ac.uk/fsl/fslwiki/BET),5 and intensity-

nonuniformity correction (B1 inhomogeneity correction) was

performed on the anatomic images (T1WI and FLAIR images)

by using the N3 MINC B0 nonuniformity correction tool

(http://www.nitrc.org/projects/nu_correct).6

Results

Longitudinal Assessment. On-line Fig 2 shows the results of the

longitudinal assessment of the volume of each component and the

correlating radiologic assessment based on RANO in 26 patients

with high-grade lesions who were scanned longitudinally �3

times (a total of 118 scans).
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ON-LINE FIG 1. The procedure of lesion area identification and classification.

ON-LINE FIG 2. Longitudinal classification and radiologic results obtained in 26 patients with high-grade lesions (data shown only for patients
with �3 scans, a total of 118 scans).
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