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Whole brain intensity modulated radiotherapy with hippocampus protection

YANG Hai-yan, SUN Bing, WANG Jun-liang, WU Shi-kai, ZHOU Zhen-shan, SHEN Ge
Department of Radiotherapy, The 307" Hospital of Military Chinese People's Liberation Army, Beijing 100071, China

Abstract: Objective To discuss on the linear accelerator intensity modulated radiotherapy (IMRT) for whole brain
radiotherapy and hippocampus protection; to analyze the dose distribution of IMRT for 8 patients and doses of hippocampus
and organs at risk. Methods Eight breast cancer patients with brain metastases treated with whole brain radiotherapy with
hippocampus protection were selected. The clinical target volume (CTV) of brain and the hippocampus region were
contoured. The planning target volume (PTV) was the CTV with an expansion of 5 mm, and the hippocampus protection
regions were the hippocampus regions with an expansion of 5 mm. The IMRT plan with 10 fields was designed by using
Varian Eclipse 7.6 treatment planning system, and the prescription dose was 3000 cGy/10 f. Results The mean values of
PTV Vg and Vs of 8 patients were respectively 99.5% and 98.4%, and the mean value of homogeneity index was 0.09. The
average volume of hippocampus was 5.0 cm®, and that of hippocampus protection regions was 26.2 cm?, accounted for 1.8%
of whole brain volume. The mean doses of hippocampus and hippocampus protection regions were respectively 17.1 Gy and
22 Gy; the maximum dose of hippocampus and hippocampus protection regions were respectively 21.7 Gy and 29.3 Gy.
The mean dose of hippocampus occupied 57% of the prescription dose of the target volume, and the mean dose of
hippocampus protection regions occupied 73% of the prescription dose. The mean value of the maximum doses of lens was
6 Gy. Conclusion In the case of ensuring target volume coverage and homogeneity, the linear accelerator IMRT in whole
brain radiotherapy can reduce the radiation dose of hippocampus, protecting the neurocognitive function.
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Tab.1 Dose of hippocampus, hippocampus protection regions and lens (Gy)

Hippocampus

Hippocampus protection regions

Patient Drex OF lens
[ Dhin Dz D Dhin [
1 235 12.7 16.4 30.7 12.7 22.6 6.2
2 22.7 134 18.7 26.6 134 21.9 45
3 21.1 144 17.6 31.9 15.6 24.4 6.2
4 21.9 14.6 17.8 30.0 14.2 23.7 6.6
5 19.4 11.4 14.9 30.0 13.1 221 6.9
6 21.0 15.4 17.8 28.3 17.2 22.6 5.4
7 22.8 14.6 18.0 27.6 16.4 22.6 7.3
8 21.3 134 17.1 28.9 13.4 22.0 5.6
Mean 21.7 13.8 17.3 29.3 145 22.7 6.0

HI: Homogeneity index

T MRIEIGY CT KGR , AL IZ)E 8 3 mm,
P52 JRE B T T 1) 22 1 BOR 1 , 4] R GRS
15 (2) BT RIRGERAS AR, Rl 7 = AN,
FESMIFFE PP RIS 9 BP RO AR 3l A5
HOGHE B O Bk, AT k2D it
linapdizagys

4 & R

AHEFE T S PR X R RN 26.2 cm?,
7 AR 1.8% b A P-4 550 8 T LA A Ah
77 7% 1 1Y 50%~65% , i I A4 DX 3k 114 5724 30 1 ] LA
PERITEAL 7 0 70%~82% 1| FH B 2% hn i 2545
AR BB LR UE 8 DX 1) £ 7 55 R X B4 5T M i A 10
X DA TR

(% k]

[1] SPERDUTO P W, KASED N, ROBERGE D, et al. Effect of tumor
subtype on survival and the graded prognostic assessment for
patients with breast cancer and brain metastases [J]. Int J Radiat
Oncol Biol Phys, 2012, 82(5): 2111-2117.

[2] TADA E, PARENT J M, LOWENSTEIN D H, et al. X-radiation

causes a prolonged reduction in cell proliferating in the dentate
gyrus of adult rates[ J]. Neuroscience, 2000, 99: 33-41.

[3] ki, ZER, BRI, F. AMAAMBHEF ARG RI]. +
[E 32 5 2 &, 2013, 30(4): 4243-4246.

Ql W H, WANG J L, ZHOU Z S, et al. The improvement for
craniospinal radiotherapy [J]. Chinese Journal of Medical Physics,
2013, 30(4): 4243-4246.

(4] Zezkil, £ 25 A KA A MRS EME CT B = A5 3 R[],
P E E g2 A&, 2006, 23(1): 16-18.

LI Z M, CUI'Y Q. Location technology of radiotherapy for all of
brain and spinal with supine position by CT Simulation [J].
Chinese Journal of Medical Physics, 2006, 23(1): 16-18.

[5] GONDI V, TOME W A, ROWLEY H A, et al. Hippocampal
contouring: a contouring atlas for RTOG 0933[ EB/OL ]. 2010.

[6] PROKIC V, WIEDENMANN N, FELS F, et al. Whole brain
irradiation with hippocampal sparing and dose escalation on
multiple brain metastases: a planning study on treatment concepts
[J]. Int J Radiat Oncol Biol Phys, 2013, 85(1): 264-270.

[7] PINKHAM M B, BERTRAND K C, OLSON S, et al. Hippocampal-
sparing radiotherapy: the new standard of care for World Health
Organization grade Il and 111 gliomas? [J]. J Clin Neurosci, 2014,
21(1): 86-90.

[8] GONDIV, TOLAKANAHALLI R, MEHTA M P, et al. Hippocampal-
sparing whole-brain radiotherapy: a “how-to “technique using helical
tomotherapy and linear accelerator-based intensity-modulated radio-
therapy[J]. Int J Radiat Oncol Biol Phys, 2010, 78(4): 1244-1252,



