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A. Grenz-ray Therapy

The term “grenz-ray therapy” is used to describe treatment with beams of

very soft (low energy) = rays produced at potentials below 20 kV. Because of
the very low depth of renetration (Fig. 4.1a), such radiations are no longer

1n radiotherapy.
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Figure 4.1, Depth dose curves in water or soft tissy i i ‘
& sues for various quality beams. [Plotted from datz
}':'? la S;%l}e% M, \{c;nes DEA, Green D (eds): Central Axis Depth Dose Data for Use in éacﬁotherap? Bi 3
Al ﬁela(ditejignpete:‘) T%% %rltlsg_slrg,mu:% o (o) O Landan, 19781 (@) Grenz rays, HVL = 0 0;1 i
~F = m, . = cm. (b) Contact therapy. HVL = f an :
D _ . Py, 1.5 mm Al, field d =
cn?. ‘zg; gr?l?ovoﬁag: E&ETEQ%CBI th%rapy, ‘HVI__ = 3.0 mm Al, field diameter = 3.6 ¢m, ISaSnE)et---e:IZO
rays, field size = 10 x 10 cm, SSDm=m8Ouéx];:_EId Slze =10 X 10 cm, SSD = 50 cm. (e) Cobalt-60 ~

>

10

A

' L R )
t.l]e l]nder : K ! ' "*q,'l’ﬂ,a.,t S owe oo .I'- LAY "._’t'.',::s
lying Lissues are spared to an increasing degree with depth. The dose

T Py i T . il T

vs. de ~ * simnl 1h de
pth curve o) simply the depth dose curve of a typical contact therapy

beam is in i * -
shown in Fig. 4.1b. It_ls__Leadilyzgggn that this quality of radiation is.

useful for ¢ - P Rt ur s R R et e
— : wumors not deeper t]_;gg_j\}-ﬂ mim The beam 1s almost completely

| A i TR '_"'_—-l-..-““-
[ —
e _ S —
i
R
— e, S gl

abs ! t t)
l_)_SOIjbegl_qwn:hﬂZ_c_m of soft tissues.

Sl S
S ——
e —

-t-*'-.‘-‘--u-h.-—'-*

\/




A4 RAA W PRI

. - » .l- )y
corficial Theral .
C. Sup Jtment with X-rays prodyg,

. O | e
rapy” applies 1O L1 Jknesses 0f [‘“ml.inn

T'he term : _ .
n the beam to a desired degre,

e ranging ~ harde : .
at potentials ranglils. = ~dded to h . o ( )

( lq:mll 1-6-mm qJuminum) are B oo of hardening 01“1)0{1111 qlmhty.(“‘“ ba
usually ~ {he degrec defined as the Lhw:knetN

: g AP 3-')1 I J 1 - VL iS
As mentioned in Sectiol - (LIVL). The VL |
expressed as the half-value layc! ( . t+roduced into the path of the })eﬂm,

of a specified material which, | cal [1VLs used in the superficiy

o rate by one-hall |

reduces the exposurc rd : y
range are 1.0- to 8.0-mui Al_' are usuallv given with the help ol applicators
The superficial tl_‘eaillﬂ_(?ll_t*ﬁ_ arc o . n ~-hine. The SSD typically Fangag
CDIICS{lttaLthIEtO t_h_e dlﬂ[‘)l‘llaﬁfnjj’_i‘i{‘ i MHE)QQI’EI#LQPQ_a_t_g_.!’;g—b—emcurrent of

between 15 an i h

6-8 mA. -1 beam of the quality shown 1s useful g,

~ As scen in IMig. 4.1c, a superfici a0 depth dose). Bo |
irradiating tumo;s confined to about o-mm depth ( '90 Aacdel Late d(lpfh Yé)nd LJ?
this depth, the dose drop-off 1s toO severe to deliver &é%lmm 1. 0se )
[ e * . ‘J
without considerable overdosing of the skin surface

| 20 cm. The machine 18 USI

e —

D. Orthovoltage Therapy or Deep Therapy

The term “orthovoltage therapy” or “deep therapy” 1s used to describg
treatment with x-rays produced at potentials ranging from 150-500 kV. Mogt
orthovoltage equipment is oeprated at 200-300 kV and 10-20 mA. Varioys
filters have been designed to achieve half-value layers between 1-4-mm Cy,

An orthovoltage machine is shown in Fig. 4.2.» | | o
Although cones can be used to collimate the beam into_a_desired sizea

movable diaphragm, consisting of lead plates, permits a continuously adjust-

able field size. The SSD is usually set at 50 cm. fontinue
Figure 4.1d shows a depth dose cuxve for a moderately filtered orthovoltage

beam. Although the actual depth dose distribution would depend on many
conditions such as kilovoltage, HVL, £SD, and field size, some generalizations
can be made from this curve about ths orthovoltage beam characteristics. The .

maximum dose occurs close to the skin curface, with 90% of that value
~occurring at_about 2-cm depth. Thus, in a silgglemd treatment, adequate:
\cﬁlp_}sg__gﬁ_ag_no_t be delivered to a tumor beyond this clelmh%@eve?,_by increasing

beam filtration or HVL and combining two or more beams directed at the
tumor {rom different directions, one can deliver higher dose to deeper tumors
As will be discussed in further detail in Chapter 11, there are severe 1i1ﬁitations
to the use of or_thovoltage beam in treating lesions deeper than 2-3 cm. The
greatest limitation is the skin dose which becomes pohibitively large Whe?
adeguate doses are to be delivered to deep seated tu ] i L- gd'lys ol
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