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As technology and medicine converge, there 
is a lot of talk about the promise of virtual- and 
augmented-reality (VR and AR) but very little in 
the way of actual therapeutic applications. Most 
efforts, so far, have revolved around simulations 
of various sorts, in behavioral health applications 
or for the purposes of medical training and preop-
erative planning. These applications take static CT 
or MRI data and convert them into three-dimen-
sional holograms, that is, they are not real-time 
renderings of the anatomy of a specific patient. 
SentiAR Inc., in focusing on the latter proposi-
tion, is “tackling the greatest barrier to entry” in 
the AR space, says CEO Jim Howard. The company 
is on track to be the first to offer the intraproce-
dural application of real-time AR in interventional 
procedures.

SentiAR, founded out of Washington Univer-
sity in St. Louis, MO in 2017, is beginning with 
heart imaging to support catheter ablation, a 
treatment for atrial fibrillation, in part because 
of the background of two of its founders. Co-
founder Jonathan Silva, PhD is an assistant pro-
fessor of biomedical engineering at Washington 
University. In addition to working in the Cardiac 
BioElectricity and Arrhythmia Center at the uni-
versity, Silva has something of a personal interest 
in atrial fibrillation; his wife, co-founder Jennifer 
Avari Silva, MD, is director of the pediatric cardiac 
electrophysiology at St. Louis Children’s Hospital, 
the largest pediatric electrophysiology program 
in the Midwest.

Jon Silva was among a group of academics 
invited by Microsoft to develop medical applica-
tions for its newly-launched HoloLens platform, 
a “mixed reality” system that allows wearers of 

a headset to interact simultaneously with com-
puter-generated holographic images floating in 
space while being free to benefit from audible and 
visual input from other, conventional information 
tools they might use. His designs for a new car-
diac visualization system based on the HoloLens 
platform attracted $500,000 in grant funding to 
build a prototype, at which point lead developer 
Michael Southworth got involved in the project. 
Southworth was previously an electrophysics sci-
entist at Boeing Research and Technology, devel-
oping 3D computer vision applications of sensor 
data. 

The company became operational in mid-2017, 
with an initial seed round tranche of $1.1 million 
led by BioGenerator and Cultivation Capital (both 
are in St. Louis, MO, and have since invested an 
additional $1 million). Howard took the helm. 
Most recently, Howard was senior vice president 
of the genomics software company PierianDx, 
a spin-out of Washington University, after previ-
ously heading a commercial team of 50 in multiple 
device and software business within Carefusion 
(before its acquisition by Becton Dickinson). 

Atrial fibrillation provides a good starting point 
for the company, because, apart from the electro-
physiology interests of its co-founders, it is also a 
surgical application that requires a great deal of 
precision. One of the chief treatment strategies 
for the disease, which carriers a risk of stroke and 
cardiac arrest, is catheter ablation to isolate zones 
of the heart from which the triggers of arrhyth-
mia originate. The goal is to create an unbroken, 
transmural line of lesions to stop aberrant elec-
trical impulses. The procedure has about a 30% 
efficacy rate in terms of stopping arrhythmias at 
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Intraprocedural, Real-Time Augmented  
Reality Enhances Catheter Ablation
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contact

Jim Howard, CEO
Jim@sentiar.com

year founded
2017

who’s behind it
Jonathan Silva, PhD, 
CTO, who created the 
SentiAR visualization 
platform, is Asst. 
professor of biomedical 
engineering at 
Washington University. 
He started the academic 
project with CMO 
Jennifer Avari Silva, MD, 
who directs pediatric 
cardiac electrophysiology 
at St. Louis Children’s 
Hospital; Jim Howard, 
CEO joined the academic 
team to start SentiAR, 
most recently from 
clinical genomics 
software company 
PierianDx as Commercial 
SVP. Michael Southworth 
formerly developed 
3D computer vision 
exploitation of sensor 
data for use in airborne 
platforms at Boeing 
Research and Technology

unmet clinical need
Cardiac ablation for 
the treatment of atrial 
fibrillation requires a 
precision that is difficult 
to achieve based on 
current visualization 
methods, currently not 
in the control of the 
proceduralists

solution
Using electroanatomic 
mapping data, the first 
real-time, intraprocedural 
application of augmented 
reality allows clinicians 
to fully control with 
gaze gestures a live 
holographic cardiac 
model “floating over the 
patient,” which also shows 
the location of moving 
catheters

SentiAR aims to improve the workflow, ergonomics, and precision of 
catheter ablation for the treatment of atrial fibrillation, by presenting 
clinicians with a three-dimensional image of a patient’s heart and the 
location of their catheter within that model during surgery. 
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two years (a simplistic estimate, since 
there are two types of atrial fibrilla-
tion, paroxysmal and persistent, and 
because gender, co-morbidities such 
as hypertension and high cholesterol, 
and numerous other factors affect the 
course of the disease and the success 
of therapy) and it’s thought that some 
of this breakthrough arrhythmia is due 
incomplete ablation (when lesions 
aren’t deep enough or strictly contigu-
ous).

Howard explains that cardiac ablation 
procedures are lengthy, challenging, 
and place physical strain on clinicians, 
who have to rely on anywhere from 
six to eight screens displaying 3D elec-
troanatomic mapping, fluoroscopy, 
electrography, CT, and MRI data, from 
which they are required to mentally 
reconstruct a three dimensional image 
of the heart and the position of the 
catheter in that model. 

SentiAR’s platform creates, from 
the single- or two-dimensional infor-
mation sources that guide clinicians 
today, a larger-than-life hologram of 
the patient’s heart and the location 
of the moving catheters in the heart, 
floating above the patient, in real time. 
“Our focus is on the patient experience. 
For that to improve, the proceduralists 
need to have full control over what 
they see, with the goal of a higher level 
of precision in lesion placement with 
more efficiency using an added depth 
dimension,” says Howard. 

Because the company is guiding 
therapy in real time, the FDA required 
a 10-patient engineering trial to study 
latency, accuracy, frame-rate, and bat-
tery life. According to Howard, the 
system passed all of those tests. “In 
terms of accuracy, we found that a 
holographic rendering of the patient’s 
anatomy could provide a higher degree 
of accuracy than a 2D monitor, even 
though the electroanatomic mapping 
data is considered 3D.” The study dem-

onstrated that in some cases where 
clinicians intended to cluster lesions 
together, lesions were a full two cen-
timeters off. “When looking at a mul-
titude of screens, they don’t generally 
have the depth perception to identify 
whether those lesions are in a cluster 
or truly in an unbroken line.”

Next, the company will do a 30-patient 
pre-submission trial at Barnes-Jewish 
Hospital and St. Louis Children’s Hospi-
tal, leading up to an FDA submission in 
late2018. 

Ultimately, the company will provide 
electrophysiology suites with its soft-
ware embedded into HoloLens on a 
SaaS (Software as a Service) business 
model. As a software company, SentiAR 
plans to introduce additional analytics 
over the next three years.

Indeed, going forward, information 
will be a crucial component in this 
large market—$4.5 billion in revenues 
from AF ablation, according to one 
estimate—in which many fundamental 
questions remain unanswered. 

A recent case in point is the early 
look at the primary endpoints of the 
CABANA (Catheter Ablation versus 
Antiarrhythmic Drug Therapy for Atrial 
Fibrillation) trial, which dominated the 
scientific sessions at the recent (May 
2018) meeting of the Heart Rhythm 
Society. CABANA was designed to test 
the superiority of catheter-based abla-
tion over antiarrhythmic drugs. The 
news that the two treatment strate-
gies differed very little in terms of the 
study’s primary endpoint of total mor-
tality, disabling stroke, serious bleeding, 
or cardiac arrest, divided the clinical 
community into two camps—the glass 
half full (the study validated catheter 
ablation) and the glass half empty (it 
didn’t). We won’t see the sub-group 
analyses from CABANA, which might 
point to sets of patients that fare much 
better with catheter ablation, until 
later this year, and indeed, the study 

enrolled all types of patients in need 
of treatment—from newly diagnosed 
paroxysmal to long-standing persistent 
Afib patients. 

Howard doesn’t want to reveal spe-
cifics about the company’s future ana-
lytics, but as an information company 
SentiAR will be in a position to correlate 
many intraoperative inputs with out-
comes, information that will be valu-
able as the therapy evolves.  

Howard points out that when it 
comes the application of VR and AR in 
medicine, “the companies that build 
logical features that address the pain 
points of current major healthcare 
players like J&J and Abbott will have a 
higher propensity to succeed, because 
they are addressing today’s specific 
clinical problems, with an even greater 
likelihood if they build upon the analyt-
ics proposition, which might not be the 
strongest suit of pure-play medtechs.”  

He also notes that many medical 
schools are building AR/VR centers 
to differentiate themselves. “This is 
becoming a standard of medical educa-
tion, as there is not a medical school in 
the US that does not have some type 
of AR/VR training.” The doctors that 
enter into practice today will be looking 
for therapy that’s as advanced as their 
training, he says, but today, in practice, 
visualization tools are not as advanced 
as those used in training. 

The company recently received an 
important external validation of its 
approach. In January the NIH granted 
SentiAR $2.2 million, with an excep-
tional impact score of 16, the mark 
of an innovation of great importance. 
Howard says “Along with the consider-
able capital efficiency we gain from our 
partnership with Washington Univer-
sity’s School of Medicine and School of 
Engineering, this NIH grant allows us to 
do much more for less as we launch our 
platform, truly adding another dimen-
sion to patient care.”       
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