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Fig. 4. MLC technique.
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Fig. 5. TOMO technique.

Table 1. TLD read result (cGy)

TLD reading

HELMET MLC TOMO
A 117 18.7 17.7
B 175.5 19.7 19.5
C 2354 215 20.9
D 117.5 17.6 16

E 1722 19.8 19.2
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Abstract

Scalp Dose Evaluation According Radiation Therapy Technique of
Whole Brain Radiation Therapy

Joon Yung Jang, Soo Yun Park, Jong Sik Kim, Byeong Gi Choi, Gi Won Song

Department of Radiation Oncology, Samsung Medical Center, Seoul, Korea

Purpose: Opposing portal irradiation with helmet field shape that has been given to a patient with brain metastasis
can cause excess dose in patients scalp, resulting in hair loss. For this reason, this study is to quantitatively
analyze scalp dose for effective prevention of hair loss by comparing opposing portal irradiation with scalp-shielding
shape and tomotherapy designed to protect patient’s scalp with conventional radiation therapy.

Materials and Methods: Scalp dose was measured by using three therapies (HELMET, MLC, TOMO) after five
thermo-luminescence dosimeters were positioned along center line of frontal lobe by using RANDO Phantom. Scalp
dose and change in dose distribution were compared and analyzed with DVH after radiation therapy plan was made
by using Radiation Treatment Planning System (Pinnacle3, Philips Medical System, USA) and 6 MV X-ray (Clinac
BEX, VARIAN, USA).

Results: \When surface dose of scalp by using thermo-luminescence dosimeters was measured, it was revealed
that scalp dose decreased by average 87.44% at each point in MLC technique and that scalp dose decreased by
average 88.03% at each point in TOMO compared with HELMET field therapy. In addition, when percentage of
volume (V95%, V100%, V105% of prescribed dose) was calculated by using Dose Volume Histogram (DVH) in
order to evaluate the existence or nonexistence of hotspot in scalp as to three therapies (HELMET, MLC, TOMO),
it was revealed that MLC technique and TOMO plan had good dose coverage and did not have hot spot.
Conclusion: Reducing hair loss of a patient who receives whole brain radiotherapy treatment can make a
contribution to improve life quality of the patient. It is expected that making good use of opposing portal irradiation
with scalp-shielding shape and tomotherapy to protect scalp of a patient based on this study will reduce hair loss
of a patient.

Key words: whole brain radiotherapy treatment, scalp dose, hair loss
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