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1. O} S2|H0(E{(Multileaf collimator)®} MEI}&7|
(Linear accelerator)

2 dFel] A4R e ZelvlolrE: 48714
CLINAC 2100 C/D (Varian Associates Inc. Oncology Systems,
Palo Alio, California, USA)el] #A-2MEl 7]E 0 2, &8 Zad]
olE](collimator X jaw)oll FehalAl &2lolAl k=gt
d9l F T SOHEA, BEA ol 7 40707F A& Wt
FHE= #Hog FARlo] 9t A[&E7HAE (source axis
distance, SAD) 100 cm®] 3 FHF Al Fdx 7+ i)
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H(single focusing)e 714 FARUE AzHAYHFg 12
AollA wtebd e FHE Ay AU E HoA
¢tx, 2% (tongue and groove) el 2 AZEo] U]
e Aol A Hefolg-g & + YA 1tE A rk(Fig. 1b).
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Fig. 1. Schematic illustrations of Multileaf collimator (MLC)
shape. In side view, it's end to beam center is round with a
single focus 8.0 cm radius :sphere (a). In top view, each
adjoined leaves are interlocked by tongue and groove pattern
side wall (b).
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Source

SSD” 100 cm Primary collimator Y jaw
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. wum-Jon chamber

Depth 5 cm| ater phantom

Fig. 2. Schematic diagram of beam profile measurement for
inter-leaf and cross-leaf transmission using 6 MV X-ray. Farmer
type ion chamber is located in 5 cm depth from the surface of
the water phantom. Clearance from Multileaf collimator (MLC}
interface mount to isocenter is 41.5 cm. *55D: Source surface
distance.
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A A, B, CllAE 42 18.72%, 1842%, 18.67% 24 4
Aol AHAE 38 T 528 A =4 et
Yrh(Table 1).

T -lo rlo

Table 1. Transmission ratio of the 5 points which were
measured in the polystyrene phantom using the Farmer type
ion chamber. In each measurement, 100 MU were delivered
with 6 MV X-ray. The source surface distance and mea-
surement depth from the surface were 100 cm and 5 cm,
respectively.

Location of Reading with Reading with

measurement point MLC* MLC* Trangnus;lon
(x cm, y ecm)  opening (nC) closure (nC) ratio (%)
A (0,0 15.87 2971 18.72
B (0, -5) 15.96 2941 18.42
C @O +5) 15.95 2979 18.67
D (-5, 0) 16.08 0.262 1.63
E (+5, 0) 16.01 0.267 1.67

*MLC: Multileaf collimator
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Fig. 3. Cross-leaf transmission of a pair of the leaf for 6 MV
X-ray, measured along the X-axis at Y=0 using the water
phantom and the Farmer type ion chamber. All the multileaf
collimator gMLC) leaves were completely closed. Field size was
40x40 cm® and the depth of measurement was 5 cm. Full-
width at half-maximum distance of the beam profile is 1.0 cm.
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Fig. 4. Cross-leaf transmission for 6 MV X-ray measured along
the Y-axis at X=0 using the water phantom and the Farmer
type ion chamber. All the multileaf collimator (MLC) leaves
were completely closed. Field size was 40x40 cm’ and the
depth of measurement was 5 cm. The shape of the beam profile
is wavy because of the contribution of the inter-leaf trans-
mission.
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Fig. 5. Inter-leaf transmission for 6 MV X-ray measured along
the Y-axis at X=5 cm using the water phantom and the Farmer
type ion chamber. All the multileaf collimator (MLC) leaves
were completely closed. Field size was 40x40 cm’ and the
depth of measurement was 5 cm. The shape of the beam profile
is wavy indicating only 10% inter-leaf transmission. In the
peripheral region, the transmission decrease gradually.
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Fig. 6. Posterior axillary port in the breast
cancer simulation (a). When field shaping
includes the closed ends of the pair of the
leaf (arrow), unacceptability high dose are
given because of the cross-leaf transmis-
sion. Cross-leaf transmission (arrow head)
is recognized in the portal vision image of
the same patient (b).
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A Study on Inter-leaf Transmission and Cross-leaf Transmission for
Clinical Applications of the Multileaf Collimator

Kyu Chan Lee, and Jinho Choi

Department of Radiation Oncology, Gachon Medical School

Muttileaf collimator (MLC) is now rapidly replacing the lead alloy block to shape the radiation treatment field.
In addition to its defect of rectangular field shaping and increased penumbra width, it has another possible
problem, and that is of radiation transmission between leaves, which needs to be maintained at as low a
level as is permissible. The authors measured and analyzed the inter-leaf and cross-leaf transmissions of
MLC by Varian Associates Inc. before its clinical application. The inter—leaf and cross-leaf transmissions were
calculated by comparing the measured point doses in the polystyrene phantom in the open field and in a
total closure of MLC. The beam profile of the inter-leaf and cross—leaf transmissions were depicted by using
a water phantom. A photon beam of 6 MV was used in the measurement. The inter-leaf transmission was
1.63~1.67%, indicating that the shielding effect of MLC is excellent. However, the cross~leaf transmission in
the central area was 18.4~18.7% and this is well over the clinically acceptable limitation of 5%. The beam
profile of cross-leaf transmission displayed 80~90% transmission near the field edge, so that the cross-leaf
transmission was 14~17% in this area. The multileaf collimator has an excellent shielding effect and the
inter-leaf transmission is negligible so that it can be used in clinic as a good replacement of the conventional
lead alloy block. However, care must be taken to avoid the cross-leaf transmission in the radiation field.

Key Words: Multileaf collimator, Inter-leaf transmission, Cross-leaf transmission
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