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Introduction

Medulloblastoma is the most common childhood malignant 
brain tumor, it consists of 40% of all posterior fossa tumors. 
Median age of presentation is 5-6 years in children and 25 

years in adult, the ratio is 2:1 for males to females. 30-40% of patients 
have craniospinal fluid (CSF) spread at the time of diagnosis [1].

Original

ABSTRACT
Background: Craniospinal irradiation (CSI) of medulloblastoma poses techno-
logical challenges due to the involvement of large treatment volume. Commonly, the 
whole treatment length is covered with two different isocentric plans in which the 
junction is shifted after every five fractions to overcome the possibility of hot and 
cold spot.
Objective: This study aims to evaluate dosimetrically and clinically the innova-
tive planning technique for the CSI which doesn’t need re-planning and re-setup of 
patients after every five fractions. 
Material and Methods: Computed tomography was done for fifteen (ten 
children and five adults) patients diagnosed with medulloblastoma. Treatment plan-
ning for 36 Gray (Gy) in 20 fractions (#) at the rate of 1.8Gy/# was done on the 
treatment planning system. A single plan for children was created with two bilateral 
fields of 6 Mega Voltage (MV) energy for cranium and one posterior field of 6 MV 
for spinal cord (C1-S2). Two plans for adult patients were created, first plan was with 
two bilateral fields of 6 MV for cranium and two posterior oblique fields of 6 MV for 
cervical and the part of thoracic spinal cord (up to T8-T9). The second plan was with 
a single posterior field of 15 MV covering remaining thoracic (T8-T9 to T12), lumbar 
and sacrum (up to lower border of S2) spine. After careful evaluation of all the plans, 
treatment was delivered; acute toxicities were recorded. 
Results: 95% of prescribed dose was received by more than 95% of planning 
target volume in all the plans with the acceptable hot spot and good homogeneity 
index. All the patients reported common radiation induced acute toxicities (headache, 
vomiting, weakness) during radiotherapy. 
Conclusion: The new planning technique for CSI has acceptable dosimetric and 
acute clinical possibilities; therefore it can be used for CSI for improved homoge-
neous dose delivery. 

Keywords
Craniospinal Irradiation, Feathering Technique, Field Edge Matching, Medul-
loblastoma

151



J Biomed Phys Eng 2019; 9(2)

www.jbpe.orgGurjar O. P. et al
Treatment of medulloblastoma is provided 

by radiotherapy alone or concurrent chemo 
-radiotherapy post-surgery. Chemotherapy 
along with radiation decreases the total cur-
able dose which results in low acute as well 
late toxicity [2, 3]. Hughes et al. [4] presented 
in their study that 23.4 Gray (Gy) in 13 frac-
tions (#) along with chemotherapy gave the 
results of regional control in 23 of 24 patients 
when were treated with dose less than 27 Gy 
(median dose 24 Gy), majority of these pa-
tients were with T3a-T4 disease.

The standard radiotherapy treatment of high 
risk medulloblastoma in current era is 36 Gy 
in 20# @ 1.8Gy/# to the craniospinal axis fol-
lowed by 18 Gy boost to posterior fossa [5, 
6]. Patients are set to prone position, then two 
plans with different isocenters are used to treat 
cranium and whole spinal cord. The first plan 
covers the cranium and the second one cov-
ers the whole spine, the junction of both plans 
remains at the neck level where the cold spot 
towards posterior and hot spot towards ante-
rior side are created due to the divergence of 
the junction fields. 

A calculated separation (S) is maintained be-
tween cranium field and spinal field so as to 
optimize the hot and cold spots, this separa-
tion is calculated using the formula S = 0.5 × 
L × (d/SSD). Where, L is length of spine field, 
SSD is “source to surface distance” and d is 
the “depth” at which both fields to be matched 
[7]. To manage the hot spot and cold spot, the 
junction is moved after every 5# in the lon-
gitudinal direction by 0.5 to 1 cm, which is 
known as feathering technique [5, 7]. 

Michalski et al. [8] presented in their study 
how to match the cranial and spinal field by 
rotating couch and collimator to avoid the hot 
and cold spot and achieve desired dose cover-
age without any changes in the plan during the 
course of radiotherapy, however it doesn’t ex-
plain the planning for adult patients with spine 
length more than 50 cm.

The junction shift technique is complicated 
in terms of replanning after every 5# and the 

repositioning and verification of the patient 
on the treatment couch. Moreover, the target 
coverage is not achieved many times as per 
desired level of homogeneity at the same time 
because the skin dose remains high. Under-
dosing of the target results in the recurrence 
and poorer prognosis [9, 10]. While the high 
dose may cause acute and late toxicities [11-
13]. The necrosis is one of the most common 
late toxicities owing to the ,high dose [14]. 
Therefore, this study has been carried out to 
develop a planning technique with the optimal 
target coverage and tolerable doses to organs, 
and this doesn’t require any junctions shifting.

Material and Methods
Fifteen male patients (ten children and five 

adults) diagnosed with medulloblastoma 
(three children and one adult patient with 
WHO grade III and seven children and four 
adult patients with grade IV) were evaluated 
for this study. All the patients were planned 
for radiotherapy doses of 36 Gy in 20 # @ 
1.8Gy/# with 5#/week standard protocol and 
then the dose boosted up to 54 Gy to the poste-
rior fossa [1, 5]. Two thermoplastic sheets (Or-
fit), one sheet of 2-clamp for brain and another 
one of 4-clamp for spine were molded for all 
the patients in the mold room with keeping 
the patient in prone position and arms down 
on the flat base plate (POCL Pvt. Ltd., Mum-
bai) and prone head rest (POCL Pvt. Ltd., 
Mumbai). All the patients were simulated on 
the Siemens SOMATOM Definition AS Scan-
ner (Siemens Medical Systems, Germany) 
and computed tomography (CT) images of 3 
mm slice thickness were acquired and trans-
ferred to the treatment planning system (TPS) 
Eclipse vs. 8.9 (Varian Medical Systems, Palo 
Alto, CA) for radiotherapy planning using DI-
COM protocol 3.0.

Target and normal organs were delineated 
following the standard practice [1]. Tumor 
and tumor bed were delineated as gross tumor 
volume (GTV), cranium and spinal cord (C1 
to S2) were delineated as clinical target vol-
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ume (CTV) and a uniform margin of 0.5 cm 
was given to CTV for delineating planning 
target volume (PTV). PTV was divided into 
two parts; PTV_Brain was for cranium and 
PTV_Spine for spinal cord (C1 to S2). All the 
organs at risk (OAR) were also delineated.

Treatment planning for children 
and adult was done as follows

For children: Two plans with different iso-
centers at the spine level were planned. The 
isocenter of first plan was set on the CT image 
having cervical vertebra C4 – C5, which was 
mostly three slices (9 mm) towards head from 
the CT image having shoulders, while the iso-
centre for the second one was set in such a way 
that it’s Y1 jaw opens full i.e. 20 cm and exact-
ly covers the PTV_Spine with 0.5 cm margin 
at lumber level so that Y2 jaw can be opened 
as minimum as required which helps in less 
divergence at lower edge of the first plan (i.e. 
isocentre of plan first).

Single posterior beam of 6 megavoltage 
(MV) at 0° gantry angle was used in the sec-
ond plan, the Y1 jaw was fully opened and 
covered the PTV_Spine with 0.5 cm margin 
at the end of lumber. Y2 jaw was opened to 
cover the PTV_Spine up to isocentre of the 
first plan. Multileaf collimators (MLC) in x-
direction confined the PTV_Spine with 0.5 
cm margin. The angle between the line rep-
resenting Y2 jaw and horizontal line showing 
the CT level on the sagittal view on TPS was 
measured using the “angle measuring tool” as 
shown in Figure 1.

In the first plan, two bilateral (cranial) half 
beams each of 6 megavoltage (MV) were set 
to cover the PTV_Brain and PTV_Spine up to 
isocentre with Y1 jaw fully closed at isocentre, 
the collimator of both the fields was rotated 
with the angle as measured in the second plan. 
The collimator was rotated in both the bilat-
eral fields to match the field edge at isocentre 
with the field edge at Y2 jaw of second plan.
The angle measurement and field arrangement 
are shown in Figures 1 and 2.

For adults: Two plans with different iso-
centers at spine level were planned. The iso-
center of first plan was set on the CT image 
having cervical vertebra C4 – C5, which was 
mostly three slices towards head from the CT 
image having shoulders. Two bilateral fields 
were used for whole brain and two posterior-
oblique fields with 30° wedge at gantry angles 
45° and 315° to cover cervical and part of tho-
racic spine (mostly up to T8-T9). All the four 
fields were of 6 MV energy. Y2 jaw in the bi-
lateral fields was opened to cover PTV_Brain 
with 0.5 cm margin and MLC were confined to 
PTV_Brain with 0.5 cm margin in x-direction 
back covered by X1 and X2 jaws. Y2 jaw was 
fully closed while Y1 jaw was opened until 20 
cm in both the oblique fields and MLC were 
confined to PTV_Spine with 0.5 cm margin. 

Figure 1: Sagittal view of field arrangement 
in a plan for one of the children with medul-
loblastoma. The field matching at Y1 jaw of 
the first plan and Y2 jaw of the second plan 
was done by rotating the collimators of both 
the fields in the first plan with the angle 
measured between Y2 jaw and the horizon-
tal line.
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The field arrangement is as shown in Figures 
3 and 4.

Isocentre of the second plan was set with 
same lateral and vertical coordinates as in the 
first plan and longitudinal coordinate was set 
in such a way that Y1 jaw of non-coplanar 
(NCP) field was opened 20 cm and covered 
PTV_Spine with 0.5 cm margin at lumber end. 
In this plan, the couch and collimators were 
set to 90°. To decide the gantry angle, the an-
gle between the line representing Y1 jaw of 
any posterior-oblique fields for the first plan 
and horizontal line showing the CT level on 
the sagittal view on TPS was measured using 
the angle measuring tool. Since in all the pa-
tient plans, Y1 jaw of posterior-oblique fields 
was opened untill 20cm, therefore this angle in 
all the plans was same i.e. 8°.

Since the Y2 jaw of NCP field for the sec-
ond plan is not parallel to the central axis of 
this field, therefore, gantry will rotate an angle 
of 8°, Y2 jaw doesn’t become parallel to the 
Y1 jaw of oblique fields of the first plan. As 
a result, after rotating gantry to 8°, the minor 
rotation of gantry was performed manually 
by holding the beam representing line by the 
mouse in such a way that line representing Y2 
jaw became exactly parallel to the Y1 jaw of 
oblique field for the first plan first with 2mm 

Figure 2: Field eye view of (a) right lateral field and (b) left lateral field in plan first and (c) pos-
terior field in plan second.

Figure 3: Sagittal view of field arrangement 
in a plan for one of the adult patients of me-
dulloblastoma.

margin. This margin was given because the ra-
dial component for the scatters increased the 
hot spot at the interface region of both fields. 
In all the plans of this study, 2mm margin was 
adequate to manage the target coverage with 
95% of PDD and acceptable hot/cold spots. 
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The beam arrangement and beam eye view are 
as shown in Figures 3 and 4. The angle mea-
surement and Y2 jaw of NCP parallel to Y1 
jaw of oblique field are as shown in Figure 5.

In all the plans for children and adult pa-
tients, the dose was calculated by using Aniso-
tropic analytical algorithm (AAA) with a grid 
size of 0.25 cm. Monitoring units (MU) in all 
fields were adjusted to achieve good target 
coverage with optimized hot and cold spots. 
Field-in-field (FIF) was also used in the pos-
terior field of some plans for the children and 
NCP field of some plans for adult patients 
wherever required to achieve target coverage 
with 95% of the prescribed dose (PD). Target 
coverage achievement using FIF is as shown 
in Figure 6.

All the plans were analysed for target cover-
age, doses to organs at risk (OAR) and homo-
geneity index (HI). SP34 slab phantom (IBA 
Dosimetry BmbH, Schwarzenbruck, Germa-
ny), 0.13 cc ionization chamber (IBA Dosim-
etry, Germany) and DOSE1 electrometer (IBA 
Dosimetry, Germany) were utilized for the 
point dose verification at the junction of two 
plans using the standard procedure of patient 
specific point dose verification using the slab 
phantom [15]. To get satisfactory dosimetric 

results, all the plans were approved for treat-
ment of the patients.

All the patients were set on couch of the dual 
energy linear accelerator (LA) Clinac DMX 
(Varian Medical Systems, Palo Alto, CA) 
which is equipped On-Board-Imaging (OBI) 
system (Varian Medical Systems, Palo Alto, 
CA). Position verification was done using the 
standard imaging procedure [16]. All the pa-
tients were treated by the plans scheduled for 
20# in four weeks @ 5#/ week. Finally, acute 
toxicities were noted and analysed.

Results
Plans done for the children and adult pa-

tients were based on the same concept and 
methodology to match the field edges at the 
junction of two plans. Mean hot spot (maxi-
mum dose (Dmax) at any points in the plan) 
in the PTV_Brain for children, PTV_Brain for 
adult, PTV_Spine for children and PTV_Spine 
for adult were found to be 38.63 Gy (standard 
deviation (SD): 0.096), 38.76 Gy (SD: 0.24), 
38.95 Gy (SD: 0.11) and 39.08 (SD: 0.21) re-
spectively. The mean coverage with 95% of 
PD for PTV_Brain for children, PTV_Brain 
for adult, PTV_Spine for children and PTV_
Spine for adult were found to be 99.37% (SD: 

Figure 4: Field eye view of (a) right lateral, (b) left lateral, (c) left posterior oblique (LPO) and 
(d) right posterior oblique (RPO) fields in the first plan and (e) non coplanar (NCP) field in the 
second one.
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0.85), 98.82% (SD: 0.68), 97.56% (SD: 0.86) 
and 96.27% (SD: 0.98). Table 1 describes the 
mean hot spot and target coverage in the CSI 
plans for all the fifteen patients.

The dosimetric parameter HI for PTV_Brain 
and PTV_Spine were found to be 1.07 (SD: 
0.03) and 1.09 (SD: 0.01) in the plans for chil-
dren and 1.06 (SD: 0.02) and 1.13 (SD: 0.02) 
in the plans for adult patients as shown in Ta-
ble 1.

The maximum dose (Dmax) and mean dose 
(Dmean) were noted for all the OAR, and only 
Dmax was noted for eyes and lenses. The mean 
Dmax to the right (Rt) eye, left (Lt) eye, Rt 
lens, Lt lens, trachea, Rt lung, Lt lung, heart, 
liver, Rt kidney and Lt kidney was found to 
be 12.76 Gy (SD: 2.72), 11.05 (SD: 1.70), 1.7 
Gy (SD: 0.26), 1.41 Gy (SD: 0.25), 30.67 Gy 
(SD: 0.66), 33.08 Gy (SD: 0.77), 28.35 Gy 
(SD: 0.64), 30.27 Gy (0.21), 30.01 Gy (SD: 
1.47), 23.05 Gy (SD: 6.98) and 14.42 (SD: 
5.57) respectively in the plans for children and 
10.84 Gy (SD: 3.71), 10.36 (SD: 2.85), 1.66 

Figure 5: Field edge matching for oblique fields in the first plan and non-coplanar (NCP) field 
of the second plan are shown for one of the adult patient with medulloblastoma, where (a) 
the sagittal view of junction fields in the first plan and second plan, (b) the angle measurement 
between Y1 jaw for one of the oblique field in first plan and the horizontal line representing the 
level of CT slice and (c) matching of Y2 jaw of NCP field in the second plan with the Y1 jaw of 
oblique field in plan the first by rotating the gantry.

Dosimetric 
parameters

Children Adults

Mean SD Mean SD

PTV_
Brain

Dmax (Gy) 38.63 0.09 38.76 0.24
Dmean (Gy) 36.54 0.48 36.48 0.31

V95 (%) 99.37 0.85 98.82 0.68
HI 1.07 0.03 1.06 0.02

PTV_
Spine

Dmax (Gy) 38.95 0.11 39.08 0.22
Dmean (Gy) 36.15 0.20 35.9 0.32

V95 (%) 97.56 0.86 96.27 0.98
HI 1.09 0.01 1.12 0.02

Gy: gray; %: percentage; SD: standard deviation

Table 1: Maximum dose (Dmax), mean dose 
(Dmean), planning target volume (PTV) receiv-
ing 95% of prescribed dose (V95) and homo-
geneity index (HI) in the craniospinal irradia-
tion (CSI) plans for ten children and five adult 
patients.
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Gy (SD: 0.21), 1.73 Gy (SD: 0.37), 29.06 Gy 
(SD: 4.35), 31.96 Gy (SD: 3.87), 30.15 Gy 
(SD: 5.63), 21.38 Gy (SD: 4.86), 29.09 Gy 
(SD: 3.43), 24.81 Gy (SD: 3.95) and 20.11 
(SD: 5.91) respectively, in the plans for adult 
patients. 

The mean Dmean to the trachea, Rt lung, 
Lt lung, heart, liver, Rt kidney and Lt kidney 
was found to be 23.09 Gy (SD: 2.52), 4.08 
Gy (SD: 1.02), 1.94 Gy (SD: 0.97), 11.63 Gy 
(SD: 1.35), 4.32 Gy (SD: 0.63), 2.01 Gy (SD: 
0.69) and 1.28 Gy (SD: 0.35) respectively in 
the plans for children and 7.95 Gy (SD: 2.39), 
7.45 Gy (SD: 2.79), 6.88 Gy (SD: 1.98), 4.07 
Gy (SD: 1.49), 5.08 Gy (SD: 1.86), 2.61 Gy 
(SD: 1.23) and 2.22 Gy (SD: 1.65) respec-
tively, in the plans for adult patients. Detailed 
results have been reported in Table 2.

Common radiation induced acute toxicities 
(headache, vomiting, weakness) were reported 
by all the patients during radiotherapy. Abnor-
mal radiation induced acute toxicities was not 
reported for any patients treated using this 
technique.

Discussion
The primary aim of the planning technique 

mentioned in this study is to achieve good tar-

Figure 6: Field eye view of field-in-field (FIF) setup in a plan for one of the adult patient with 
medulloblastoma, where (a) original non-coplanar (NCP) field of the second plan with 95% dose 
color wash, (b) FIF with required MU to cover the volume receiving less than 95% dose and (c) 
95% dose color wash.

OAR
Children Adults

Mean SD Mean SD
Rt eye Dmax (Gy) 12.76 2.72 10.84 3.71
Lt eye Dmean (Gy) 11.05 1.70 10.36 2.85
Rt eye lens Dmax (Gy) 1.7 0.26 1.66 0.21
Lt eye lens Dmean (Gy) 1.41 0.25 1.73 0.37
Trachea Dmax (Gy) 30.67 0.66 29.06 4.35

Dmean (Gy) 23.90 2.52 7.95 2.39
Rt lung Dmax (Gy) 33.08 0.77 31.96 3.87

Dmean (Gy) 4.08 1.02 7.45 2.79
Lt lung Dmax (Gy) 28.35 0.64 30.15 5.63

Dmean (Gy) 1.94 0.97 6.88 1.98
Heart Dmax (Gy) 30.27 0.21 21.38 4.86

Dmean (Gy) 11.63 1.35 4.07 1.49
Liver Dmax (Gy) 30.01 1.47 29.09 3.43

Dmean (Gy) 4.32 0.63 5.08 1.86
Rt kidney Dmax (Gy) 23.05 6.98 24.81 3.95

Dmean (Gy) 2.01 0.69 2.61 1.23
Lt kidney Dmax (Gy) 14.42 5.57 20.11 5.91

Dmean (Gy) 1.28 0.35 2.22 1.65

Rt: right; Lt: left; Dmax (Gy): maximum dose in gray; 
Dmean (Gy): mean dose in gray; SD: standard devia-
tion

Table 2: Doses to organs at risk (OAR) in the 
craniospinal irradiation (CSI) plans for ten 
children and five adult patients.
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get coverage with the minimum dose to OAR 
at the same time managing the hot spot within 
acceptable limit so that replanning with junc-
tion shift and patient re-setup after all five 
fractions can be avoided. The planning tech-
nique mentioned in the current study has been 
used in planning for fifteen patients.

The hot spot at the junction of two plans 
in feathering technique remains very high (> 
115%-120% of the PDD) in the depth, while 
cold spot within the target remains below 90% 
of the PD and this junction region changes in 
all five fractions [5, 7]. While in current study, 
the hot spot in all the plans is about 107 % 
- 108% of the PDD and whole target volume 
is covered with at least 90% of the PDD. The 
mean coverage of PTV (brain and spine) in 
plans for children as well as for adult patients 
was achieved above 95% of PDD which is 
also better than the coverage achieved by the 
conventional planning techniques. The target 
coverage and doses to normal organs are com-
parable with the results presented by Parker et 
al. [17] and Sharma et al. [18], although Park-
er et al. did research on short-length patients 
(spinal length < 38 cm) in their study while 
Sharma et al. did IMRT plans for conventional 
linear accelerator and helical Tomotherapy for 
the taller patients.

The doses to both the eyes in all the plans for 
children as well as for adult patients were well 
within the tolerance limit (mean dose <35 Gy) 
as mentioned in Radiation Therapy Oncology 
Group (RTOG) 0225 protocol [19]. Moreover, 
the doses to both the lenses were minimal as 
compared to its tolerance value (<7Gy) as 
mentioned in RTOG0539 protocol [20]. The 
maximum dose to eyes as mentioned in Table 
2 is at the very small volume and the scattering 
contribution is also low for the field edge very 
near to eye orbits. Similarly the dose to eye 
lenses is also low because of scattering.

The maximum dose to trachea in the plans 
for children as well as for adult patients is al-
most the same and it is high as trachea is a 
proximal structure to the spine at the neck lev-

el, and hence the tracheal wall towards spine 
received the high dose. The mean dose to the 
trachea in the plans for adult patients is much 
lesser as compared to that in plans for the 
children, it is because two oblique fields were 
used in case of adult patients for the cervical 
spine, and the path of these both oblique fields 
covered the less volume of the trachea which 
resulted in the less mean dose. While in case 
of plans for children, exit path of single pos-
terior field passes through trachea. However 
the doses received by trachea in both kinds of 
plans were very less.

The maximum dose to both the lungs in the 
plans for children as well as for adult patients 
is almost the same ,but the mean dose in case 
of adult patients is comparatively higher as 
oblique fields pass through lungs and increase 
the dose to lungs. However, the noted dose in 
all the plans is very less as compared to the 
dose constraints for lungs (V20< 30%) as sug-
gested in The Quantitative Analysis of Normal 
Tissue Effects in the Clinic (QUANTEC) [21]. 
The dose to heart in the plans of children is 
higher as compared to adult patients, the rea-
son is again the same as mentioned in above 
paragraph i.e. the use of oblique fields in case 
of adult patients, only RAO field is contribut-
ing to the dose to heart while LAO is pass-
ing through away from heart. In case of the 
children, the single posterior beam is passing 
through the part of heart, although the doses in 
both kinds of the plans are very less as com-
pared to the dose constraints for heart (mean 
dose < 26 Gy and V25 < 10%) [21].

Liver is a very lateral structure and therefore 
mean dose to it in all types of plans remained 
very less as compared to its dose constraint 
(mean dose ≤ 28-32Gy) [21]. The maximum 
dose to liver is approximately 30 Gy in all the 
plans for the less volume. The maximum dose 
spillage to both the kidneys in all the plans is 
very little and the mean dose is very less as 
the kidneys are lateral structures and do not 
come in the exit path of beam. Owing to the 
very less margin between kidneys and border 
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of the fields, the maximum dose is significant. 
However, it is found that it can be very less 
as compared to the tolerance dose for both the 
kidneys (i.e. mean dose <15-18 Gy) [21].

Bladder, rectum and gonads are also critical 
structures, but beam path was at the sufficient 
distance from these organs and it was not nec-
essary to report the doses to these structures. 
However, doses to these structures were seen 
and analysed on TPS which were found negli-
gible. Only bladder received some significant 
doses because of its position in divergent path 
of beam, still it was very less as compared to 
dose tolerance (V80 <15%, V75 <25%, V70 
<35%, V65 <50%) [21].

The most important feature of this plan-
ning technique is to avoid re-planning and re-
setting the patient after every fraction. When 
matching the field edges and making the jaws 
of two neighbor fields parallel need high at-
tention, it is a tedious task to do them in the 
case of using two oblique fields at cervical and 
thoracic regions of the plans for adult patients. 
In the previous sentence, the dose divided into 
two beams which reduced the exit dose to 
OARs by 50% at the same time the target cov-
erage improved while using two fields (at 90° 
with each other) with 30° wedges improved 
the depth dose in the volume [5, 7]. Although 
using two oblique fields make difficult match 
the fields edges at junctions, the required tar-
get coverage without unacceptable hot spot 
and cold spot can be achieved by this special 
innovative effort.

Since the second plans in case of adult pa-
tients were made using one NCP field, after 
matching the upper jaw of this field with lower 
jaw of oblique fields of plan 1, gantry angel be-
came more than 8°, and in this way the source 
to skin distance (SSD) significantly increased 
from upper jaw to lower jaw side, because of 
this differentiated SSD target coverage. It also 
fell gradually. To achieve the adequate target 
coverage, FIF was used. Here wedges could 
resolve the issue of gradually dose reduction, 
but if the lower jaw was opened more than 10 

cm, they would not be allowed to the use of 
wedges.

Conclusion
The objective of this study to develop and 

evaluate an innovative treatment planning 
which can avoid re-planning and re-setup of 
the patient, and this has been achieved. Re-
peated preplanning is a potential source of er-
rors which could be avoided using this tech-
nique. Common acute toxicities observed in 
this study, and dosimetric data indicate that the 
technique used for planning in current study is 
worth in terms of clinical benefits as well as 
planning and setup time. 

Based on the clinical observations and do-
simetric analysis in current study, it can be 
concluded that CSI can be done using two bi-
lateral fields with adequate collimator rotation 
and the posterior fields for the spinal region in 
the cases where the length of treatment vol-
ume covered by posterior field is less than 40 
cm, while two bilateral fields for brain, two 
oblique fields for cervical and thoracic region 
and one NCP for lower remain under the treat-
ment volume.
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