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MATERIALS AND METHODS

The patient was immobilized with Vacloc� and 
uniframe head mask (Med-Tec�) in the supine 
position and then scanned in a Somatom Volume 
Zoom� CT scanner for 2.5 mm slice thicknesses. 
The CT datasets were transferred to the Eclipse� 
treatment planning system through the DICOM 
network for treatment planning. Bones were 
delineated using the segmentation wizard available 
in the treatment planning system. The nodal regions 
were contoured on individual slices for fitting the 
MLCs. With the help of bony landmarks and the 
planning target volume (PTV), the MLC shapes were 
designed to obtain the shape of the mantle field. 
Elekta Precise� equipped with 40 pairs of MLC 
was used and the whole treatment was performed 
with 6 MV x-rays. The anterior mantle field was 
divided into three separate MLC segments. The 
collimator was kept at 0°. The first MLC segment 
was shaped to cover the neck, clavicular regions, 
and mediastinum. The MLC leaves were moved in 
or out to get the required shape. The second and 
the third MLC segments covered the right and left 
axilla, respectively. The posterior field was designed 
in a similar fashion. Three reference points were 
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Execution of mantle fi eld with multileaf 
collimator: A simple approach

ABSTRACT
Background: Until very recently mantle field radiotherapy remained the gold standard for the treatment of favorable early-stage Hodgkin’s 
lymphoma. The classic mantle includes all the major lymph nodes above the diaphragm and extends from the inferior portion of the 
mandible to the level of the insertion of the diaphragm.

Aims: To describe a simple technique that has been devised to treat the mantle field with the help of multileaf collimator and using 
computed tomography (CT)-based treatment planning.

Materials and Methods: CT scan was performed with the patient in the supine position and the datasets were transferred to the 
Eclipse™ treatment planning system. Elekta Precise™ linear accelerator equipped with 40 pairs of multileaf collimator (MLC) was used 
for the execution of the mantle field. The MLC’s shapes were designed to take the shape of the conventional customized blocks used 
for treatment of mantle field. The anterior mantle field was divided into three separate MLC segments with the collimator kept at 0°. 
The first MLC segment was shaped to cover the neck, clavicular regions, and mediastinum. The second and the third MLC segments 
covered the right and left axilla, respectively. The posterior fields were opposed to the anterior subfields in a similar fashion. The dose 
was prescribed at the midplane, using reference points.

Results and Conclusion: The technique described in this study is very simple, easy to implement, and avoids unnecessary delay in the 
execution of the mantle field. The mantle field can be easily shaped with the multileaf collimators, without any collimator rotation.

KEY WORDS: Hodgkin’s lymphoma, mantle field, multileaf collimator, radiotherapy

INTRODUCTION

Hodgkin�s lymphoma (HL) was initially described 
by Thomas Hodgkin�s in 1832.[1] In those days, it 
used to be a dreaded disease. With the evolution 
of newer techniques in radiotherapy after 1960 
and the availability of newer chemotherapeutic 
drugs, HL has become a prime example of a curable 
malignancy. Most of the credit for the initial 
developments in radiotherapy in the treatment 
of this disease go to Henry Kaplan of Stanford 
University.[2] Until very recently, mantle field 
radiotherapy remained the gold standard for the 
treatment of favorable, early-stage HL.

Mantle field planning used to be a cumbersome 
process, involving repeated simulations to make 
customized lead shielding blocks for the lungs, 
humeral head, larynx, etc. It often took a week 
to finalize the plan. Nowadays, with the wide 
availability of the multileaf collimator (MLC) 
inbuilt in the linear accelerator treatment head, 
this process is much easier. This paper describes a 
simple approach in defining the mantle field with 
MLC by splitting the anterior and posterior field 
into multiple subfields.
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defined in the mid-plane for the three MLC subfields and 
the dose was prescribed to their respective reference points. 
The whole treatment was performed in the SAD technique. For 
inhomogeneity correction, equivalent tissue-air ratio method 
was used for dose calculation. Summation of the three anterior 
subfields and their matching was verified by exposing an 
enhanced dose range (EDR) film.

RESULTS

Figure 1[A-C] shows the anterior MLC subfields. Figure 1A 
shows the first MLC segment shaped to cover the neck, 
clavicular regions, and mediastinum. Figure 1B and C show 
the MLC segment shaped to cover the right and left axilla, 
respectively. Similarly, Figure 2 [A-C] shows the posterior 
MLC subfields opposed to their respective anterior subfields. 
Figure 3 shows the resultant coronal dose distribution obtained 
out of the combined anterior and posterior MLC subfields.

DISCUSSION

Until recently the mantle field technique remained the standard 
for good prognosis, early-stage HL treated by radiotherapy alone. 
The present trend in the treatment is to use fewer chemotherapy 
cycles, along with less dose and volume of radiotherapy, to get 
a better overall therapeutic ratio.[3] In a recent study, Hoskins 
et al.[4] have shown that involved-field radiotherapy for stage I 

and IIA HL resulted in a 11% greater risk of relapse compared 
with extended-field radiotherapy. Even though mantle is less 
frequently used nowadays, the planning and execution of mantle 
still remains a concern for the radiation oncologist, physicist, 
dosimetrist, and the radiation technologist. 

There are a number of advantages in adopting the MLC 
technique instead of using the conventional lead blocks for 
shaping the mantle field. The conventional technique requires 

Figure 1: (A) Central anterior MLC subÞ eld; (B) Right anterior MLC subÞ eld; (C) Left anterior MLC subÞ eld

Figure 2: (A) Central posterior MLC subÞ eld; (B) Right posterior MLC subÞ eld; (C) Left posterior MLC subÞ eld

Figure 3: Coronal dose distribution of the summated anterior and 
posterior MLC subÞ elds
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considerable amount of time for preparation of the shielding 
blocks; this can be avoided with MLCs and the treatment can be 
started without any delay. The MLC technique also considerably 
reduces the time required for delivering a fraction as compared 
to the conventional mode. The MLC-based mantle technique 
avoids the risk of injury to the patient due to inadvertent 
falling of shielding blocks from the shadow tray while placing 
and removing them. It also avoids any chance of mismatch in 
the placement of the anterior and posterior shielding blocks 
during treatment. It eliminates the exposure to toxic lead, both 
for the radiation staff and the patient. In case of conventional 
mantle field employing blocks, the presence of hotspots are 
unavoidable inside the treated volume. Using multiple MLC 
subfields, hotspots arising at areas above the supraclavicular 
region and other areas where effective anterior/posterior 
separation are thin can be minimized. This eliminates the use 
of compensators[5] and also provides better dose homogeneity 
within the treated volume than the conventional method. With 
more and more cobalt being replaced with linac, the use of 
MLCs for mantle field with this technique simplifies the whole 
treatment process.

MacDonald et al.[6] has described a technique for defining 
the mantle field with MLC by rotating the collimator either 
to 90° or 270°. The disadvantage here is that we still might 
need additional blocks to the mantle field to shield the extra 
lung volume coming within the field above the hilar area. Our 
method avoids the requirement for any additional shielding 
blocks other than the use of the MLC. In this method, during 
matching of the three MLC subfields [Figure 1A-C], due to a 
tongue-and-groove effect, there may be a slight underdosage 
at the junction, which can be avoided by shifting the junction 
on alternate fractions.

In this study, the prescription dose was kept at 25 Gy, and so 
we did not use any laryngeal shielding. In situations where 
the prescription dose is more than 25 Gy, the whole treatment 
can be divided into phase I and phase II. Phase I can be carried 
out without any laryngeal shield up to 20 Gy and in phase II, 
the larynx may be shielded with MLCs. A set of MLCs of one 
bank can be made to overtravel to the other end, at the level 
of the larynx, in phase II. Those shielded portions which are 
adjacent to the larynx on either side can be treated with two 
separate MLC subfields. With this method, the need for a 
separate laryngeal shielding block can be avoided.

The maximum possible field size in Elekta Precise is 
40 × 40 cm at 100 cm SSD. For fields more than 40 cm, the 
patient can be treated at extended SSD. One might argue 
about the interleaf leakage with the MLC that may lead to a 
high dose being delivered to the underlying lung. Here one 
should not forget that in case of conventional mantle fields, 
shielding achieved by 5 HVL thickness may also result in a 
similar dose. The X-jaws of Elekta Precise machine has the 
capability of over-traveling the central axis by 12.5 cm. So 
the secondary back-up jaws (X-jaws) can still minimize the 
interleaf leakages. The combination of MLC and jaws for 
shielding further reduces the scattered dose to the patient. 
The only disadvantage of our technique is that it requires 
multiple subfields for achieving the conventional mantle 
dose distribution.

CONCLUSION

The technique described in this study is very simple, easy to 
implement, and avoids unnecessary delay in the execution of 
the mantle field. The shape of the mantle block can be easily 
achieved with the MLCs.
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