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Aortic Endovascular Interventions  
Training Curriculum

Description
In the era of duty hour restrictions and increasing 
medico-legal pressures, surgical simulation offers a 
viable alternative to bridge the gap in experience and 
knowledge of residents2.
Training within a proficiency-based, virtual-reality 
training program can increase competency and 
reduce errors and complications during real surgical 
procedures10.
The skills acquired in the simulated environment 
should be transferable to the real clinical 
environment4. 
The Simbionix ANGIO MentorTM is a virtual reality 
simulator that provides a safe work environment for a 
variety of endovascular procedures. 
The following curriculum is intended to promote 
the acquisition of endovascular skills and procedural 
performance for peripheral endovascular 
interventions.

Objectives
 ♦ Practicing and acquiring competence in 

endovascular technical skills: 
 ∙ Guidewire and catheter handling
 ∙ Performing diagnostic arteriography 
 ∙ Imaging Techniques – using fluoroscopy, DSA 

and roadmapping
 ∙ Contrast  - using Power Injection and Hand 

Injection
 ∙ Accurately positioning and deploying a stent 

graft without compromising important vessels

 ♦ Mastering and achieving confidence in the 
following interventional procedures, in a 
simulated environment:
 ∙  EVAR
 ∙  TEVAR
 ∙  Peripheral Embolization (EVAR-related cases)

 ♦ Practicing and acquiring competence in the 
following: 
 ∙ Managing endoleaks Type I, Type II
 ∙ Hemodynamic Patient Management
 ∙ Using medications

Specialties
Vascular Surgery, Interventional Radiology, Thoracic 
Surgery.

Target Audience
Individuals or groups interested in following a 
structured curriculum to promote acquisition of 
endovascular skills and procedural performance for 
peripheral endovascular interventions.

Assumptions
Previous knowledge in anatomical and procedural 
steps.

Suggested Time Length
The suggested program can be implemented during 
6 months of residency, consisting of
weekly faculty-mentored simulation-based sessions.
Completing one case successfully in each module 
should take between 30 minutes to one hour.

Authors
This curriculum has been designed by Simbionix to 
serve as a template for institution Program Directors, 
who may tailor the curriculum to individual training 
needs. See references for a detailed review of 
published studies.
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introduction to Curriculum
Before each module is performed, provide a full 
demonstration of one case by an experienced 
operator, with an opportunity for the trainee to ask 
questions. 
Suggested time length for the familiarization period is 
approximately 40 minutes.
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1.1 EVAR Module (Endovascular Abodminal   
        Aortic Aneurysm Repair)
This module allows practicing complete endovascular abdominal aortic aneurysm repair using a stent graft 
system.

Objectives:
 ♦ Learn to select proper size of stent graft components
 ♦ Accuratly orient and position the stent graft delivery system using radiopaque markers
 ♦ Accurately deploy a bifurcated stent graft in various neck lengths and angulations, excluding the renal 

arteries and hypogastric arteries
 ♦ Practice recapturing and repositioning the graft
 ♦ Practice gate cannulation techniques in different levels of difficulty
 ♦ Practice contralateral leg and extensions positioning and deployment
 ♦ Practice stent graft balloon moulding
 ♦ Practice final angiography and assessement of endoleaks
 ♦ Practice endoleak management and troubleshooting techniques

instructions:
The module enables free-style training using different techniques, alternative approaches, and acquisition of the 
skill and knowledge necessary to safely cope with possible complications.
Practice selection of appropriate graft size, stiff wire introduction, positioning and deplopyment of bifurcated 
stent, gate cannulation, contralateral leg positioning and deployment, stent-graft balloon inflation and final 
angiography.

Case 1 - EVAR

10 deg, 24mm long neck

Case 2 - EVAR

45 deg, 52mm long neck
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Case 3 - EVAR

58 deg, 31mm long neck

Case 4 - EVAR

35 deg, 21mm long neck, tortuous iliacs

Case 5 - EVAR

60 deg, 15mm long X 27mm wide neck

Bilateral ectatic iliacs

Case 6 - EVAR

40 deg, 18mm long neck 
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Case 7 - EVAR

60 deg, 35mm long neck

Bilateral ectatic iliacs
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1.2  TEVAR Module

Objectives:
 ♦ Learn to select proper size of stent graft components
 ♦ Accurately orient and position the stent graft delivery system using radiopaque markers
 ♦ Accurately deploy a proximal stent graft in various aortic structures, having sufficient landing zone and 

avoiding graft migration and subclavian blockage
 ♦ Practice correct graft deployment
 ♦ Practice extending with additional grafts
 ♦ Practice stent graft balloon moulding
 ♦ Practice final angiography and assessement of endoleaks
 ♦ Practice endoleak management and troubleshooting techniques

instructions:
The module enables free-style training using different techniques, alternative approaches, and acquisition of the 
skills and knowledge necessary to safely cope with possible complications.

Practice selection of appropriate graft size, stiff wire introduction, positioning and deployment of one or several 
stent grafts, stent-graft balloon inflation and final angiography.

Following performance of the patient case, the trainee is required to analyze his/her performance report and set 
personal standards for improvement.

Case 1 - TEVAR

Aneurysm case. Saccular aneurysm, challenging wire manipulation to the 
aortic arch.

Case 2 - TEVAR

Aneurysm case. Fusiform aneurysm, challenging graft deployment. 2-3 grafts 
are required.



 SIMULATION BASED AORTIC ENDOVASCULAR INTERVENTIONS TRAINING CURRICULUM |  Vii

Case 3 - TEVAR

Transection case. Saccular aneurysm, subclavian might be blocked due to 
insufficient landing zone.

Case 4 - TEVAR

Transection case. Saccular aneurysm, aneurysm borders are hard to 
distinguish, unless proper angulation is maintained (aneurysm is anterior).

Case 5 - TEVAR

Aneurysm case. Fusiform aneurysm, coming from both the outer and inner 
aortic walls. 

Case 6 - TEVAR

Aneurysm case. Fusiform aneurysm, challenging graft deployment due to 
aneurysm shape. 2-3 grafts are required. 
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1.3 Peripheral Embolization Module
The Peripheral Embolization module provides an opportunity to perform adjunctive therapies related to EVAR: 
hypogastric artery embolization and Type II endoleak embolization.

Objectives: 
 ♦ Practice hypogastric artery embolization in case of common iliac artery aneurysm and planning to overstent 

the hypogastric artery
 ♦ Ptractice type II endoleak treatment post-procedurally
 ♦ Perform diagnostic aortrogram 
 ♦ Perform selective catheterization to diagnose the target embolization site
 ♦ Reach the target embolization site using a microcatheter or a diagnostic catheter
 ♦ Use different types and shapes of microcoils and macrocoils
 ♦ Appropriately size the coils according to the target embolization site
 ♦ Avoid complications during coil delivery: spasm, coil migration, perforation

instructions:
The module enables free-style training using different techniques, alternative approaches, and acquisition of the 
skills and knowledge necessary to safely cope with possible complications.

Perform diagnostic aortography and selectively catheterize the target vessel leading to the embolization site. 
Perform coil embolization of the target site .

Following performance of the patient case, the trainee is required to analyze his/her performance report and set 
personal standards for improvement.

 
Case 2 – Peripheral Embolization

Internal Iliac Artery Embolization Prior to Endovascular AAA Repair.

instructions:

Select the desired approach (crossover/ipsilateral), using a diagnostic catheter 
access the left internal iliac. Place 0.035” coils through the diagnostic catheter 
to block the internal iliac artery.

 

Case 5 – Peripheral Embolization

Post-EVAR Type II Endoleak

instructions:

Selectively catheterize the SMA. Perform an angiogram to find the endoleak 
location in the IMA. Deliver microcoils through a microcatheter to the IMA 
leak.

Catheterize the right internal iliac artery. Introduce a microcatheter into the 
iliolumbar artery and deliver microcoils to the lumbar artery to block the 2nd 
part of the endoleak.
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