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Pelvic phantom for practical training of cervical cancer brachytherapy
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1Radiologicat Technology, Allied Health Sciences, Naresuan University
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Abstract

The medical phantom is very important for students and medical staff to improve both
learning outcomes and their clinical skills. The objective of this study is to develop the para
rubber pelvic phantom for instruction and clinical practice in brachytherapy for cervical cancer.
The pelvic phantom was composed of two parts, the right and the left. Each part of the phantom
has pelvic bones and essential organ cavities, including the uterus, vagina, bladder, and rectum.
The pelvic bones were constructed and inserted in the phantom for radiation imaging purpose.
The mould blocks were produced using plaster and silicone. In the subsequent stage, the
phantom was constructed using the para rubber and a vulcanization technique. In the final
step, the phantom was evaluated by radiologic technologist students and staff in radiotherapy
departments. The results shows pelvic phantom which construct for learning clinical practice
training in brachytherapy to demonstrate the treatment procedures, radiography, and radiation
treatment planning for cervical cancer. The evaluation of the phantom revealed an overall high
level of satisfaction with the average score for radiotherapy staff, and radiologic technologist
students were 4.21+0.63 and 3.96+0.68. In summary, the pelvic phantom is easy method and
low cost. It is plays an essential role in studying and training, and it can be used for practical

training of cervical cancer treatment in brachytherapy. With correctly and safety.
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Figure 1 Sculpted cross-sectional prototype models from oil-based clay for the left (A) and

right (B) parts, including details of the internal organs in the pelvic region, to construct the molds
of the phantom. Assembled the left and right parts of the models (C).
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(Figure 2)

Figure 2 Silicone and plaster molds
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Figure 3 Inserting bones into the mold (A) and filling the first half of the mold with liquid latex (B).
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Figure 4 The pelvis phantom with the internal organs (A). Assembled the left and right parts of

the phantom (B).
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Figure 5 The application of the pelvic phantom for 2D X-ray imaging (A), 3D imaging with

computed tomography (B), and the attachment of devices for cervical cancer treatment with

brachytherapy (C).
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Table 1 The results of the satisfaction evaluation of the pelvic phantom used in training for
the skills of treating and planning the treatment for cervical cancer with brachytherapy. The
evaluation was conducted by staff in radiotherapy departments in Phitsanulok province. The
results were summarized as the mean value (X) and standard deviation (SD) (n=19).

Assessment Items X SD Interpretation

Realism of the pelvic phantom

1. Realism of the anatomy 411 0.57 Very satisfied
2. Aesthetic appearance of the phantom 389 0.66 Very satisfied
3.  Elasticity of the phantom 421  0.54 Very satisfied
Average 4.07 0.59 Very satisfied
General application
4. The phantom’s flexible transportation 447  0.61 Very satisfied
5. The phantom’s user-friendly nature 411  0.66 Very satisfied
6. The phantom’s durability during use 416  0.69 Very satisfied
7. The phantom’s convenient storage 416 0.60 Very satisfied
Average 4.22 0.64 Very satisfied
Applications for practical training
8. The phantom enables realistic radiographic positioning 416  0.69 Very satisfied
9. The phantom radiographs show realistic organ structures 411 057 Very satisfied
10. The phantom enables target and organ at risks determination 411 0.57 Very satisfied
11. The phantom enhances skills for brachytherapy 447  0.61 Very satisfied
12. The phantom is suitable for realistic practical training 458 0.61 Extremely satisfied
Average 4.28 0.63 Very satisfied
Overall average 4.21 0.63 Very satisfied

Table 2 The results of the satisfaction evaluation of the pelvic phantom used as a teaching aid
for the treatment of cervical cancer with brachytherapy. The evaluation was conducted by 4"
year radiologic technology students, and the results were summarized as the mean value (X)
and standard deviation (SD) (n=47).

Assessment Items X SD Interpretation
1. Realism of anatomy 394  0.57 Very satisfied
2. Aesthetic appearance of the phantom 349  0.72 Moderately satisfied
3.  Elasticity of the phantom 385 0.75 Very satisfied
4.  Appropriate weight for the phantom 396  0.66 Very satisfied
5. The phantom enables understanding of brachytherapy 421  0.59 Very satisfied
processes
6. Appropriate costs for the phantom 370 0.75 Very satisfied
7. The phantom is suitable for teaching and learning applications 400 0.55 Very satisfied
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Table 2 Continued

Assessment Items X SD Interpretation
8. The phantom is beneficial for teaching and learning applications 430 0.62 Very satisfied
9. You are satisfied with the phantom’s effectiveness in teaching 419  0.54 Very satisfied
and learning
Overall average 3.96 0.68 Very satisfied
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