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1. BED: Biologically Effective Dose
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Table 1. Dose-volume predictors of radiation necrosis after stereotactic radiosurgery

RN Primary
Patients Dmin* incidence Subgroup RN incidence toxicity Other risk
Reference  Diagnosis ~ Technique  (n} (Gy) (%) (em®) (%) predictor factors
1 AVM GK 823 ? 5 Average dose
in 20 cm?
2 Mixed LINAC 133 15.0(7.0-25.0) 128 Vi <l0vs.>10 Owvs 237 Vio Location
3 AVM GK 307 20.5 (12-30) 10.7 Viz Location
4 AVM LINAC 73 16 (10-22) 14 Tx volume: Treatment  Dose, previous
<1l 0 volume brain insult
1-3.9 15
4-13.9 14
=14 27
3 Mixed GK 243 20 (10-30) 7 Vio Repeated
radiosurgery,
Glioma OGS | g [FYvatE A
6 Mixed GK 749 18 (16-19)" 7 Prescription Prescription o S )5‘.( ! J3 %
volume: volume = 3 afs s
0.05-0.66 0 &l F el 3 b 59,5
0.67-3 3 . s
3.1-86 7 3 o= = 390
8.7-95.1 9 i
7 AVM Proton 1250 10.5 (4-65) 41 Doseand  Older age, Sy 3y SO g !
beam volume location
combined
8 AVM ? 269 ? 4.7 Viz
9 Brain GK 137 16 (12-25) 114 Tx volume: Volume
metastases <2 37
>2 16
10 Tumor GK 129 17.3 (11-25) 30 Vgt Viz Location,
0-3 23 previous
5-10 20 WBRT, male
10-15 54
>15 57
Abbreviations:Dmin = minimal dose; RN = radiation necrosis; AVM = arteriovenous malformation; GK = gamma knife; LINAC = linear
accelerator teletherapy machine; Vo = percentage of volume receiving=10 Gy; V | = percentage of volume receiving=12 Gy; Tx = treat-
ment; WBRT = whole brain radiotherapy.
* Data presented as mean, with range in parentheses, unless otherwise noted.
! Range refers to 25th to 75th quartile.Radiation dose-volume effects in brain®Y. R. Lawrenceet al,
Table 2. Dose—volume predictors of radiation necrosis after fractionated radiotherapy
RN
Patients Fraction  Prescribed  Fractions/  BED  incidence
Reference {n) Disease  Volume size* dose (Gy) week* (Gy) (%) Comment
12 141 NPC TL 2 66 5 110 0 5-y Actuarial rate
12 126 NPC TL 25 60 4 110 0 n
12 89 NPC TL 25 a0 3 110 1.4 m
12 33 NPC TL 35 595 3 129 8.1 e
12 218 NPC TL 2 62.5 5 108 1.5 e
12 109 NPC TL 2 62.5 5 108 1.4 e
12 212 NPC TL 25 61 4 119 0.6 i
12 48 NPC TL L6 71.2 10 115 14 »a
13 56 NPC TL 38 45.6 2 103 4.8 10-y Actuarial rate
13 621 NPC TL 4.2 50.4 2 121 18.6 e
13 320 NPC TL 25 60 2 110 4.6 o
12 105 NPC TL 2 67 5 112 1 Data represent dose range and
fractionation parameters;
mean values given; time of
evaluation not clearly stated
12 378 NPC TL 2 67 5 107 1.1 w
12 86 NPC TL 2.1 54 5 92 1.2 b
12 143 NPC TL 1.9 62 7] 101 1.4 el
12 152 NPC TL 3 60 5 120 ke v
12 18 NPC TL 24 60 3 108 5.6 e
12 82 NPC TL 25 60 5 110 19.5 Time of evaluation not clearly
stated "y n a e la
12 23 NPC TL 1.6 67.2 10 103 34.8 i o o e (SlgsE Y Jus
12 77 NPC TL 1.6 A 10 131 40.3 e 22 5 e
14 60 HGG PB 1.6 51.2 10 79 1.6 Received nitrosourea; L;lfjs)_db 3 eﬂb JS)S
endpoint, possible RN on ;
18-mo imaging PRSI T )
14 66 HGG PB 1:2 68.4 10 96 6.1 e 2 Tt 23
14 51 HGG PB 12 792 10 111 17.7 e bvnds 3
15 291 HGG PB % ? 5 103 4 Assamea/fof 2, BED = ‘51‘-’15;"‘:')
included initial and salvage
RT; some patients received
chemotherapy; range of
fraction sizes used; time of
evaluation not clearly stated
15 11 HGG PB 2 ? 5 138 9 i
15 23 HGG PB 2 ? 5 173 17 e
15 23 HGG PB 2 ? 5 208 22 v
16 101 LGG PB 1.8 504 5 81 2.3
16 102 LGG PB 1.8 64.8 5 104 11
17 213 BM WB 3 30 5 60 0 Median survival only 6 mo;
later events might have
been missed; time of
evaluation not clearly stated
17 216 BM WB+B 1.6 54.4 10 83 0.4 6N
18 63 BM WB+B 16 48 10 74 0.0 o
18 121 BM WB+B 1.6 54.4 10 834 1.7 n
18 105 BM WB+B 1.6 64 10 98.4 1.9 Ay
18 56 BM WB+B 1.6 70.4 10 108 1.8 Hhok
19 11 NPC TL 1.6 64 10 98 27 Refers to dose received by
temporal lobe; time of
evaluation not clearly stated
19 70 NPC TL 12 70.8 10 99 ] e

Abbreviations NPC = nasopharyngeal cancer; TL = temporal lobe; BM = brain metastases; LGG = low-grade glioma; HGG = high grade
glioma; WB = whole brain; WB+B = whole brain 32 Gy plus boost; PB = partial brain; RN = radiation necrosis.
* For most fractions.S22
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2. CBV: Cerebral Blood Volume
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Diffusion-weighted images and apparent diffusion coefficient images for low- and high-grade glioma

(A & D) Postcontrast T1-weighted images, (B & E) diffusion-weighted images obtained at b = 1000 s/mm?2 and (C & F) the
corresponding apparent diffusion coefficient maps for patients with (A-C) grade II astrocytoma and (D-F) recurrent
glioblastoma, respectively. The bright signal on diffusion-weighted images can result from some combination of restricted
diffusion and T2 hyperintensity, the latter of which can occur within edematous tissue, for example. The apparent diffusion
coefficient maps eliminate T2 contributions so that restricted diffusion, shown as areas of darker image intensity, can be more
clearly delineated. In turn, restricted diffusion may represent areas of increased tumor cell density.

ol el 5355 eiS  ee MR spectroscopy s o oYL oS
Iy s325 Thallium chloride-201 SPECT L PET 5,2 LFDG 05

(MRSJ{._}-AT)@'Jjﬁuucﬁaﬁf@bjuﬂi;&b-)J&Sdehﬁ

TE, 30ms
030 q & TE 136ms
ol ag0 o
£ o a5
2 =
E om a I
F E;
i g 0w
o
% 015 g " - @
i3 5 o g o
Z 010 5 0w
£ £
: g o
£ om § 40 3 20 b} 0.0
2 w0
a0 1% o £
B 40 30 20 10 00 C -
ppm +o ppm
MRS y g

A, Axial T1-weighted postcontrast image in a 53-year-old man shows a right frontoparietal necrotic mass. The box shows the
VOI used for spectroscopy. The patient's KPS score after surgical debulking was 80. Treatment with chemoradiotherapy was
performed. B, STE spectrum shows the presence of lipids at both 0.90 and 1.30 ppm, alarge Cho peak (centered at 3.21 ppm),
and various resonances between 3.55 and 4.00 ppm. The elective spectroscopy parameter at this TE was in the range of
patients with long survival (NI, ,=0.0623 [>0.0473, good prognosis]) as well as the value of the ratio (ratio I, /I,,, = 0.7425
[>0.5510, good prognosis]).
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Reference:
1. Up To Date; Oct 13, 2016.
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2.awrence Y.R., Li X.A., Naga |.E., et al. Radiation dose-volume effects in the brain. Int.J.Radiation ancology boil.phys. Elsevier; 2010
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