
Poster Print Size:
This poster template is 44” high by 
44” wide. It can be used to print any 
poster with a 1:1 aspect ratio.

Placeholders:
The various elements included in 
this poster are ones we often see in 
medical, research, and scientific 
posters. Feel free to edit, move,  
add, and delete items, or change 
the layout to suit your needs. 
Always check with your conference 
organizer for specific requirements.

Image Quality:
You can place digital photos or logo 
art in your poster file by selecting 
the Insert, Picture command, or by 
using standard copy & paste. For 
best results, all graphic elements 
should be at least 150-200 pixels 
per inch in their final printed size. 
For instance, a 1600 x 1200 pixel 
photo will usually look fine up to 8“-
10” wide on your printed poster.

To preview the print quality of 
images, select a magnification of 
100% when previewing your poster. 
This will give you a good idea of 
what it will look like in print. If you 
are laying out a large poster and 
using half-scale dimensions, be sure 
to preview your graphics at 200% to 
see them at their final printed size.

Please note that graphics from 
websites (such as the logo on your 
hospital's or university's home page) 
will only be 72dpi and not suitable 
for printing.

[This sidebar area does not print.]

Change Color Theme:
This template is designed to use the 
built-in color themes in the newer 
versions of PowerPoint.

To change the color theme, select 
the Design tab, then select the 
Colors drop-down list.

The default color theme for this 
template is “Office”, so you can 
always return to that after trying 
some of the alternatives.

Printing Your Poster:
Once your poster file is ready, visit 
www.genigraphics.com to order a 
high-quality, affordable poster print. 
Every order receives a free design 
review and we can deliver as fast as 
next business day within the US and 
Canada. 

Genigraphics® has been producing 
output from PowerPoint® longer 
than anyone in the industry; dating 
back to when we helped Microsoft® 
design the PowerPoint® software. 

US and Canada:  1-800-790-4001
Email: info@genigraphics.com

[This sidebar area does not print.]

Knowledge-Based Planning for Ventricular Tachycardia SBRT

Tavia Keys¹ , Kirk Luca¹, Vanessa Wildman¹, Jie Ding¹, Aparna H. Kesarwala¹, Pretesh Patel¹, Matthew Case¹, Trisha Jones¹, 
Braylon Madison¹, Alex Stanforth¹, Keyur Shah¹, Justin Roper¹, Eduard Schreibmann¹, Xiaofeng Yang³, Shadab Momin¹  

¹Department of Radiation Oncology, Emory University, Atlanta, GA

INTRODUCTION DISCUSSIONRESULTS

Figure 1: An example of clinically generated plans (left 
column) and through KBP (right column) for a simple 
case (top row) and a complex case (bottom row).
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This work aimed to develop 
and evaluate a knowledge-
based planning (KBP) model 
for ventricular tachycardia 
stereotactic body radiation 
therapy (VT-KBP) across a 
heterogeneous patient 
cohort.

Two sets of treatment plans 
were compared: (1) Clinical 
plans, and (2) VT-KBP model-
generated. Plans were 
normalized so the prescribed 
dose covered 95% of a PTV. 
The performance of VT-KBP 
was evaluated against the 
clinical plan across several 
dosimetric endpoints. 

Overall, the KBP model was 
able to generate plans that 
satisfied the constraints from 
the literature and were 
comparable to the clinically 
approved plans. 

A VT-SBRT KBP model is 
feasible for clinical integration 
and can standardize planning, 
potentially improving the 
efficiency for highly irregular 
VT anatomies and substrates

Key Results

• The KBP model produced VT-SBRT plans that 

achieved all clinical goals. 

• On average, KBP maximum doses to critical 

structures were as follows: aorta: 11.2 Gy; 

esophagus: 6.7 Gy; bronchial tree/trachea, 2.3 Gy; 

spinal canal: 2.8 Gy; and ICD: 0.108 Gy. 

• The KBP model produced plans with average CI 

and GI of 0.92 and 3.14, respectively, 0.89 and 

3.24 in the clinical plans.

• Figure 1 shows the distribution for two sample 

cases that were optimized manually and through 

KBP without user intervention. 

• Our model was able to generate plans comparable 

to clinically approved plans for two heterogenous 

VT cases. 

• The KBP model was able to achieve better dose 

conformality and gradient index compared to the 

clinical plan for complex case (Fig. 2, bottom row)

• Overall, the KBP model was able to generate 

plans that satisfied the constraints from the 

literature and were comparable to the clinically 

approved plans. 

• Several treatment planning benchmark 

studies have been conducted for VT [4-6]; 

however, treatment planning and clinical data 

are limited owing to novelty of the treatment 

technique and lack of clinical results on larger 

cohorts.

• In this setting, a KBP model can provide 

real-time insight into tradeoffs between target 

coverage and OAR sparing, and to our 

knowledge, this study is the first to 

demonstrate the feasibility of applying a KBP 

approach to VT.

• Target coverage remained consistent, while 

reductions were observed in OAR dose 

metrics and conformity indices for most 

cases, while a slight dose increase was 

noticed for a few cases, including the 

stomach, lungs, and left atrium. 

• Analysis of 33 clinical cases used to train the 

KBP model demonstrated notable reductions 

in dose to several OARs compared to the 

fifteen clinical treatment plans. 

• In particular, the model achieved a reduction 

in coronary artery dose (17.28 Gy vs. 19.03 

Gy), which is clinically relevant in lowering the 

risk of late effects such as coronary artery 

disease and ischemia.

Patient Selection

• This retrospective study included 48 VT-SBRT 

patients treated to 25 Gy in a single fraction 

between 2018 and 2025. 

• The PTV volumes ranged from 26.3–200.7 cc, 

with substantial variation in target location and 

proximity to adjacent organs at risk (OARs).

Target Volume Generation

• Target delineation was performed by a 

multidisciplinary team of radiation oncologists, 

electrophysiologists, and medical physicists.

• Respiratory-gated 4D-CT and, when 

available, cardiac-gated imaging were 

combined with electrophysiologic mapping to 

define arrhythmogenic myocardial tissue and 

surrounding critical structures. 

• The complete planning workflow typically 

required 3–4 days, although urgent clinical 

situations occasionally necessitated 

accelerated planning.

Model Development and Validation

• Of the 48 cases, 33 were used to train the 

KBP model and 15 independent cases were 

reserved for validation. 

• All training plans met institutional planning 

objectives and dose constraints consistent 

with the RAVENTA and SMART-VT protocol

• This study evaluated a knowledge-based 

planning (KBP) approach to improve the 

efficiency and consistency of VT-SBRT 

treatment planning.

• Compared with both clinical plans and plans 

generated by less experienced planners, the 

KBP model produced clinically acceptable 

plans with improved OAR sparing and 

substantially reduced planning time. 

• These results demonstrate the potential of 

KBP to enhance plan quality, standardization, 

and workflow efficiency in VT-SBRT. Future 

studies should focus on larger-scale validation 

and clinical integration to support broader 

adoption

• SBRT has emerged as a promising treatment 

for refractory ventricular tachycardia (VT), 

demonstrating reduced VT recurrence and 

favorable long-term outcomes.

• Reported SBRT-related toxicities are 

generally delayed and manageable, such as 

pericarditis and pericardial effusion occurring 

months after treatment, whereas conventional 

catheter ablation can be associated with 

severe acute complications within days.

• VT-SBRT is typically delivered using 

volumetric modulated arc therapy (VMAT), 

allowing highly conformal delivery of a large 

radiation dose in a single treatment fraction.

• Treatment planning is challenging because 

VT target volumes vary substantially in size, 

shape, and proximity to critical cardiac and 

thoracic structures.

• Many VT patients require urgent treatment 

due to life-threatening arrhythmias or VT 

storm, leaving limited time for plan 

development and optimization [1-3].

• The absence of extensive long-term clinical 

data and standardized planning guidelines 

can lead to variability in planning approaches 

and plan quality among institutions and 

planners.

• To address these challenges, this study 

developed a knowledge-based planning 

(KBP) model aimed at standardizing VT-SBRT 

planning and generating high-quality 

treatment plans for a diverse range of VT 

cases
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Figure 2. Box plot of Gradient Index, Conformality Index, 
Bronchus, and LAD over validation cases. 
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