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Abstract

Background: Strategies to immobilize patients for radiotherapy have been developed since it was introduced as a treatment modality over 
100 years ago. We have also presented highly specialized systems that may be used in the most sophisticated of radiation therapy treatment 
modalities that address specific needs of image guidance, highly conformal and high-dose stereotactic treatments, brachytherapy, and 
intraoperative therapy. Common themes in modern radiation therapy immobilization include striking a balance between patient comfort and 
stability, supporting effective and safe approaches for target localization during treatment, and supporting systems to verify the patient position 
prior to treatment using x-ray or surface imaging. Image-guided radiation therapy (IGRT) and immobilization are interlinked, and IGRT is proving 
to play an increasing role with every type of treatment. It is therefore not surprising that the radiation therapy commercial industry will continue 
to focus on providing safe and effective immobilization that is compatible in both CT and MRI.

Material & Method: This study was performed in 23 patients of carcinoma cervix in Hanuman Prasad Poddar Cancer Hospital-Gorakhpur, India 
in Jan 2023. For immobilization Vaccum lock device used in 13 patients and thermoplastic mould used in 10 patients doing IMRT for carcinoma 
cervix treatment.

Results: There are no significant shifts in either arm of patients during treatment. 

Conclusion: There is no significant isocentric deviation in use of both the immobilization devices. The reproducibility was better with 
thermoplastic moulds.

Introduction 

The success or failure of a radiotherapy treatment hinges 
on the accuracy with which the radiation is delivered. There are 
many sources of uncertainty in the radiation therapy delivery 
process that can result in a geometric miss of the intended 
target volume. A geometric miss of the intended target volume 
will not only decrease the probability of tumor control but also 
increase the volume of normal tissue that is irradiated, which 
can increase the probability of a treatment related complication. 
Geometric uncertainties may be broadly classified as mechanical 
inaccuracies, localization inaccuracies, and positioning 
inaccuracies. Mechanical inaccuracies include the coincidence of 
the light and radiation fields, mechanical stability of the couch,  

 
laser alignment, and correspondence of the simulation and  
treatment isocentres. Localization error relates to the difficult  
nature of defining the location and extent of the target volume 
during both planning and treatment delivery [1].

The goal is to reduce positioning uncertainties during each 
fraction (intrafraction error) and to increase the reproducibility 
of the patient setup for each fraction (interfraction error). In 
addition, immobilization devices can decrease the time needed for 
daily setup and target localization. Certain immobilization devices 
may also allow setup marks to be made directly on the device 
instead of the patient’s skin, which can improve the patient’s 
psychological well-being while under treatment, and some devices 
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may even confer dosimetric advantages in treatment planning. 
The immobilization system should be lightweight for ease of setup 
and transport, yet strong and durable so that the device does not 
break during the patient’s course of treatment. Furthermore, 
the device should be made of materials that minimally affect the 
megavoltage treatment beam and do not cause imaging artifacts 
that could impact three-dimensional (3D) visualization of the 
patient’s anatomy for target identification or imaging used for 
patient alignment. Thermoplastic mask system, and Vaccum lock 
bags, alpha cradle is used for immobilization in patients during 
radiation [2-4].

Material & Method

This study was performed in 23 patients of carcinoma 
cervix patients during IMRT in Hanuman Prasad Poddar Cancer 
Hospital-Gorakhpur, India in Jan 2023.For immobilization Vaccum 
lock device used in 13 patients and thermoplastic mould used 
in 10 patients. All patients received IMRT 50 Gy in 25#. CBCT 
images were taken on the start of radiation and after each 5# in 
all patients. The shift   during set up was compared in longitudinal 
, vertical and horizontal and in rotational dimensions in patients 
with both immobilization devices (Tables 1 & 2).    

Table 1: Shifts found in patients with vacuum lock device. 

Patients 1st week 2nd week 3rd week

Vert (cm) Lon (cm) Lat (cm) Vert (cm) Lon (cm) Lat (cm) Vert (cm) Lon (cm) Lat (cm)

1. -0.05 0 0.16 0.11 0 0.47 0.09 0.48 0.8

2. 0.55 0.96 0.32 0.37 0.35 0.47 0.02 0.58 0.34

3. 0.1 0.31 0 0.27 0.46 0.11 0.11 0.18 0.33

4. 0.61 0.34 0.03 -0.01 0.6 -0.62 0.38 -0.17 -0.52

5. 0.11 0.18 0.14 -0.8 0.19 0.22 -0.4 0.1 0.1

6. 0.15 0.04 -0.49 0.03 0.47 -0.11 0.31 0.33 0.05

7. -0.34 0.24 -0.28 -0.08 0.38 0.09 0.08 0.39 0.08

8. 0 -0.2 0.07 0.04 -0.06 -0.33 -0.15 0.11 -0.39

9. 0.31 0.36 -0.15 -0.38 0 0.42 -0.3 -0.21 -0.27

10. -0.53 -0.26 -0.42 -0.05 -0.36 -0.47 -0.11 0 -0.17

11. 0.64 0.16 0.29 0.33 -0.23 -0.26 0.39 0.28 -0.05

12. 0 0 -0.16 0.1 0 0.21 -0.16 0.22 0.33

13. 0.52 -0.1 0.21 -0.38 0.4 -0.22 0.27 0.11 0.03

Table  2:  Shifts found in patients with thermoplastic mould.

Patients 1st week 2nd week 3rd week

Vert (cm) Lon (cm) Lat (cm) Vert (cm) Lon (cm) Lat (cm) Vert (cm) Lon (cm) Lat (cm)

1. -0.35 0 0.16 0.01 -0.26 -0.23 0.1 -0.26 -0.36

2. -0.03 0.96 0.32 0.37 0 0.31 -0.11 -0.15 -0.76

3.  0.05 0.31 0 0.05 0.05 0.17 -0.04 0.08 -0.14

4.    0 0.34 0.03 0 -0.04 0.16 0 0.06 0.33

5.   0.1 0.18 0.14 0.21 0 0.33 -0.46 0.11 0

6. -0.34 0.04 -0.49 0 0 0.33 0.04 0.33 0.11

7.  0.04 0.24 -0.28 -0.11 -0.22 -0/01 0.02 0.03 -0.33

8.  0.21 -0.2 0.07 0.07 -0.06 0.34 -0.15 0.11 0.03

9. -0.06 0.36 -0.15 0.01 -0.02 0 -0.03 0.31 0.31

10.  0.23 -0.26 -0.42 0.17 -0.27 0 -0.05 0 0.34
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Results

When comparing the patients in both arms there were no 
significant shifts found in each imaging. Patients were more 
comfortable with vaccum lock but there were chances of changes 
in measurement due to piercing of device and decrease in air 
volume.

Conclusion

There is no significant isocentric deviation in use of both the 
immobilization devices during set up of patient for treatment. The 
reproducibility was better with thermoplastic moulds. 

Discussion

The goal of immobilization and stabilization of the 
radiotherapy patient is to reduce positioning uncertainties 
during each fraction (intrafraction error) and to increase the 
reproducibility of the patient setup for each fraction (interfraction 
error). In addition, immobilization devices can decrease the time 
needed for daily setup and target localization, thus increasing 
a clinic’s throughput. Certain immobilization devices may also 
allow setup marks to be made directly on the device instead of the 
patient’s skin, which can improve the patient’s psychological well-
being while under treatment, and some devices may even confer 
dosimetric advantages in treatment planning. The immobilization 
system should be lightweight for ease of setup and transport, yet 
strong and durable so that the device does not break during the 
patient’s course of treatment. Furthermore, the device should be 
made of materials that minimally affect the megavoltage treatment 
beam and do not cause imaging artifacts that could impact three-
dimensional (3D) visualization of the patient’s anatomy for target 
identification or imaging used for patient alignment.  
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