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= Abstract =

The patterns of the conventional radiation treatment fields and their shielding
blocks are analysed to determine the optimal dimension of the MultiLeaf Collimator
(MLC) which is considered as an essential tool for conformal therapy. Total 1169 ra-
diation fields from 303 patients (203 from Asan Medical center, 50 from Baek Hosp
and 50 from Hanyang Univ. Hosp.) were analysed for this study. W eighted case se-
lection treatment site (from The Korean Society of Therapeutic Radiology 1993).
Ninety one percent of total fields have shielding blocks. Y axis is defined as leaf
movement direction and it is assumed that MLC is installed on the cranial-caudal di-
rection. The length of X axis were distributed from 4cm to 40cm (less than 21cm
for 95% of cases), and Y axis from Scm to 38cm (less than 22cm for 95% of cases).
The shielding blocks extended to less than 6cm from center of the field for 95% of
the cases. Start length for ninety five percent of block is less than 10cm for X axis
and 11cm for Y axis. Seventy six percent of shielding blocks could be placed by ei-
ther X or Y axis direction, 7.9% only by Y axis, 5.1% only by X axis and It is reason-
able to install MLC for Y direction. Ninety five percent of patients can be treated
with coplanar rotation therapy without changing the collimator angle. Eleven percent
of cases of cases were impossible to replace with MLC. Futher study of shielding
technique is needed for 11% impossible cases. The treatment field dimension of MLC
should be larger than 21cm X 22cm. The MLC should be designed as a pair of 21
leaves with 1cm wide for an acceptable resolution and 17cm long to enable the leaf
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to overtravel at least 6cm from the treatment field center.
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Table 1. The distribution of disease sites for selected patients and the number of treatment

No. of field No. of Patients Average portals New paﬁent
per patient statistics
Cervix 270 60(19.8%) 4.5 20.5%
Lung 212 55(18%) 3.8 16.1%
Head and Neck 156 32(10.8%) 4.9 11.0%
GI** 160 41(13.5%) 3.9 15.3%
CNS™™ 119 28(9.2%) 4.3 7.4%
Breast 125 27(8.9%) 4.6 6.5%
Lymphoma 44 10(3.3%) 4.4 2.2%
Others 83 50(16.5%) 1.6 21.0%
Total 1169 3.9 100%

" New patient statistics from Korean Society of Therapeutic Radiology (1991)

** Gastrointestinal
*** Central nervous system
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Fig. 1. The definitions of terminology for analy-
sis of field shape.
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Table 2. The distribution of treatment direc-

tion
No. of Fieid
Anterior / Posterior 564(48.2%)
Lateral 405(34.6%)
Oblique 200(17.2%)
Total 1169

Table 3. The possibility of the direction for
MLC installation

No. of Field
X/Y 889(76%)
Y only 92(7 9%)
X only 60(5.1%)
Not applicable 128(11%)
Total 11689
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Fig. 2. The distribu. n of X-axis lengths in treat-
ment field. X-axis is defined as perpendic-
ular direction to leaf movement.
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Fig. 3. The distribution of Y-axis lengths in treat-

ment field. Y-axis is devined as direction

of pararell to leaf movement.
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Fig. 4. Cumulated distribution of field lengths. 95
% of X-axis lengths is less than 21cm and
95% of Y-axis lengths is less than 22¢cm.
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Fig. 5. The distribution of lengths for the block
cross over from treatment fieid center.
The definition of block cross over is ex-
plained in Fig. 1.
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Fig. 6. Cumulated distribution of the length for
block cross over from treatment field Fig. 8. Cumulated distribution of block starting

center. Only 5% of blocks reach -6cm points of X-axis. 95% of block starting
from treatment field center. point are less than 10cm.
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Fig. 7. The distribution of block starting point of Fig. 9. The distribution of block starting point of
X-axis. The definition of block starting Y-axis. The definition of block starting

point is shown in Fig. 1. point is shown in Fig. 1.
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Fig. 10. Cumulated distribution of block starting
point of Y-axis. 95% of block starting
point are less than 11cm.
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Table 4. Performance of MIC from major vendors

Field Size Resolution Leaf overtravel Double focusing
Philips 40%x 40 1cm 13cm : No
Varian 40%x 26 tcm 16cm No
Siemens 40x 27 cm 10cm Yes
GE 40x 40 1.25cm 10cm Unknown
Mitsubishi 40x25.5 1.7cm 10cm Yes
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