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An inexpensive, easy, and anatomically similar pericardiocentesis
model manufacturing method using gelatin

Hyun Chan Yang, Sanghun Lee, Tae Kwon Kim, Jaecheon Jeon, Sang-Chan Jin, Woo Ik Choi, Jonghoon Yoo

Department of Emergency Medicine, Dongsan Medical Center, Keimyung University School of Medicine, Daegu, Korea

Objective: Cardiac tamponade with hemodynamic collapse requires immediate treatment, and ultrasound-guided peri-
cardiocentesis is the treatment of choice. Although an essential skill for emergency physicians, there is a lack of training.
We created a phantom that could practice ultrasound-guided pericardiocentesis using readily available materials. The

pros and cons of the materials used were then compared.

Methods: Cardiac tamponade phantoms were made from gelatin, and included a heart, liver, and rib cage. We conduct-
ed a model-specific satisfaction questionnaire targeting 15 emergency physicians. The questionnaire was designed to be

answered on a Likert 5-point scale.

Results: Creating the gelatin model took 6 hours. At room temperature, the gelatin model was able to retain its shape for
3 days. Fifteen physicians participated in the questionnaire, comprising five subjects having actual pericardiocentesis
experience. In the questionnaire, our model achieved high satisfaction with all questions.

Conclusion: In our study, the pericardiocentesis phantom made from gelatin could maintain its shape for a long time,
there was better recognition of the needle tip, and the model was more similar to the actual cardiac tamponade situation.
Considering these positive characteristics, we recommend the phantom as a model for pericardiocentesis training.

Keywords: Pericardiocentesis; Ultrasonography; Cardiac tamponade; Imaging phantoms
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What is already known in the previous study
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Blind pericardiocentesis has been a standard procedure
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till now. However, it is generally accompanied by a high
incidence of complications and a high mortality rate.
With the development of ultrasound devices, pericardio-
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Moreover, it is difficult to impart training to perform
pericardiocentesis due to the high cost of commercial

pericardiocentesis training models.
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What is new in the current study

We made cardiac tamponade phantoms from gelatin,

gel wax, and psyllium husk, and the phantom included a
heart, liver, and rib cage. The pericardiocentesis phan-
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time, needle tip recognition was improved, and it is

more similar to the actual cardiac tamponade situation.
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Fig. 1. Completed pericardiocentesis model.
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Fig. 2. (A, B) Subxiphoid approach and the ultrasonography view. (C, D) Parasterna approach and the ultrasonography view.
(E. F) Apical approach and the ultrasonography view.
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Storage time? (hr)
72
Standard deviation
0.617
0.594
0.000
0.594
0.676

Median

Time required to make (hr)

Mean
4.33
3.93
5.00

54.07

4.20

Price (Korean won)
1,500
1,000
49,000
64,500
11,000
2,000

Number of responses
15
15
15
15
15

model.
Total price of gelatin model

Gelatin

Plastic container
3 Storage time is when stored at room temperature.

Watercolor paint

Materia
Balloon

Rib model
Gelatin model
Question 2
Question 3
Question 4
Question 5
Question 6

Table 1. Materials fabrication time, and storage time of the pericardiocentesis model

Fig. 3. View of the needle tip inserted into the pericardiocentesis

Table 2. Survey results of gelatin model
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Appendix 1. Flow chart of making a pericardiocentesis mode

[ Making a water and gelatin mixture ]

top of the mixture

l

Pour the mixture over the placed ]

[ Place the liver and heart model on ]

liver and heart model

l

[ Covered with rib model ]

l

[ Pour the mixture over the ribs ]

 Tm——
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Appendix 2. Questionnaire for evaluation of the pericardial tamponade model

1. Do you have any experience with pericardiocentesis?
a Yes
b. No

2. Can the ultrasound model recognize the structure of the heart well?
a. Strongly disagree
b. Disagree
c. Neutral
d. Agree
e. Strongly agree

3. When practicing pericardiocentesis through an ultrasound model, can you recognize the needle tip well?
a. Strongly disagree
b. Disagree
c. Neutral
d. Agree
e. Strongly agree

4. When practicing pericardiocentesis through an ultrasound model, is the pericardial fluid well aspirated?
a. Strongly disagree
b. Disagree
c. Neutral
d. Agree
e. Strongly agree

5. Isthe pericardial tamponade model good for practicing pericardiocentesis?
a. Strongly disagree
b. Disagree
c. Neutral
d. Agree
e. Strongly agree

6. Does the pericardial tamponade model realistically implement pericardial tamponade well?
a. Strongly disagree
b. Disagree
c. Neutral
d. Agree
e. Strongly agree
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Appendix 3. Production cost and storage time of gel wax, psyllium hull model

Materia Price (Korean won) Time required to make (hr) Storage timea) (hr)
Gel wax model 12 4
Total price of gel wax model 133,500
Gel wax 48,000
Iron container for hot water 34,000
Psyllium hull model None None
Total price of psyllium hull model 56,400
Psyllium hull 7,900
Plastic container 2,000
Scotch tape 1,000

3 Storage time is when stored at room temperature.

Appendix 4. Survey results of gelatin and gel wax model

Materia Number of responses Mean Median  Standard deviation U P-value

Question 2 Gelatin 15 4.33 4 0.617 82.2 0.168
Gel wax 15 4.00 4 0.655

Question 3 Gelatin 15 393 4 0.594 68.0 0.037*
Gel wax 15 3.47 3 0.516

Question 4 Gelatin 15 5.00 5 0.000 975 0.164
Gel wax 15 4.87 5 0.352

Question 5 Gelatin 15 4.07 4 0.594 81.0 0.110
Gel wax 15 3.73 4 0.458

Question 6 Gelatin 15 4.20 4 0.676 66.5 0.037*
Gel wax 15 3.67 4 0.617

* P<0.05.



