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Purpose : The vertex scalp is always tangentially irradiated during total skin eleciron beam(TSEB)
This study was discuss to the dose distribution at the vertex scalp and to evaluate the use of an
electron reflector. positioned above the head as a means of improving the dose uniformity.

Methods and Materials : Vetex dosimetry was performed using ion-chamber and TLD.
Measurements were 6 MeV electron beam obtained by placing an acrylic beam spoiler in the beam
line. Studies were berformed io investigate the effect of electron scattering on vertex dose when a
lead reflector. 40x40¢m in area, was positioned above the phantom.

Results : The surface dose at the vertex, in the without of the reflector was found to be less than 37.8%
of the skin dose. Use of the lead reflector increased this value to 62.2% for the 6 MeV beam.

Conclusion : The vertex may be significantly under-dosed using standard technigues for total skin
electron beam. Use of an electron reflector improves the dose uniformity at the vertex and may
reduce or eliminate the need for supplemental irradiation.
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Introduction

Mycosis fungoides(MF) is the most com-
mon type of cutaneous T-cell lymphoma. The
natural history of mycosis fungoides last for a
months or may extend over decades. Before
involving nodes and viscera, the clinical course
is usually confined to the skin for a long time,
Mycosis Fungoides is a highly radio-sensitive
disease that total skin electron beam therapy
(TSEB) can cure localized disease.

Total skin electron beam is an effective
treatment for mycosis fungoides. The goal is
to deliver a uniform dose to the skin, gene-
rally patients were treated with total skin
electron beam therapy in the standing position.

A six-dual fields techniques was used to
deliver 2Gy in two days, treating 4days per
week, to a total dose of 35 to 40 Gy using a
degraded 6 MeV electron beam with an ef-
fective central axis energy of 6 MeV is used
to treat three anterior and three posterior sta-
tionary treatment fields, each having a supe-
rior and inferior portal with beam angulation
18 degrees above and 18 degrees below the
horizontal axis(Fig. 1). The patient is placed
in front of the beam in six positions during
treatment the straight anterior, right posterior
oblique, and left posterior oblique, fields are
treated on the first day of each treatment cycle

and the straight posterior, right anterior oblique
and left anterior oblique fields are treated on
the second day of each cycle(Fig. 1).
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Fig. 1. Actual six-dual field techniques for TSEB
radiotherapy.
- 1st day : (AP / RPO / LPO) X 2
-2st day : (PA / RAO / LAO x 2

The vertex of the scalp is always tan-
gentially irradiated during total skin electron
beam. This study was to discuss the dose
variation at the vertex scalp for a commonly
used irradiation technique and to evaluate the
use of electron reflector, positioned above the
head as a means of improving the dose

uniformity.
Methods and Materials

Total skin electron beam is delivered at our
institution using 6 MeV electron prodused by a
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varian 2100 C/D accelerator{Varian Associates
Inc., Palo Alto, CA). Phantom are exposed at
a source to skin distance(SSD) of 370 cm with
dual fields angled 18° above and below the
horizontal(Fig. 2). An archylic beam spoiler
lem in thickness, can be positioned in front of
phantom. The phantom was positioned in the
treatment plane with the upper surface at a
height of 170cm to simulate the top of a
phantom head.

The effects of electron backscattering were
measured using a sheet of lead positioned
above the phantom as shown in Fig. 3. The
size of the electron reflector was 40X40cm

with a thickness of 1.0 mm to ensure full back -
scatter. the effect of the reflector on vertex
dose and to evaluate the wvariation of dose
with the angulation(20°, 30, 40°, 50°) of the
reflector and its distance(5cm, 10cm, 15cm,
20 cm, 25cm, 30cm) above the phantom.
Dosimetry at the vertex scalp was measured
using a parallel plate ionization chamber(Mo-
del ps-033, Capintec Inc., Montvale, NJ) and
thermoluminescent dosimeter(TLD) (Fig. 3).

Results and Discussion

Results of the ion chamber measurements are
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Fig. 2. The geometry for TSEB using dual angled fields. Phantoms were positioned as shown for the

investigation of vertex dose.
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Fig. 3. Illustration of experimental process.
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Fig. 4. Variation of surface dose at the vertex
with electron reflector, Measurements were
using ion-chamber
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Fig. 5. Varation of surface dose at the vertex
with electron reflector. Measurements were
using TLD

shown in fig. 4, 6, Fig. 5, Shows TLD mea-
surements were relative dose (%) to 100% at a
electron reflector angle of the reflector to phan-
tom distance was 10 cm measurements.

Fig. 4, 5 shown the skin dose increase for
electron reflector angle 40 degrees, distance
10cm. Figure. 6. show results comparison with
and without the electron reflector. use of
electron reflector results in additional scatter
that increases the surface dose at the vertex

to 62.2%.
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Fig. 6. Variation of skin dose at the vertex

Comparison with and without electron reflector.
Measurements were performed using ion-chamber

Conclusion

The vertex scalp may be significantly under-
dosed using standard techniques for total skin
electron beam therapy. Use of an electron re-
flector may improve vertex dose as a result of
increased scattering of electrons in the forward
direction ; however a greater enhancement of
dose can be achieved using electrons back-
scatter from a reflector positioned above the
head.
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