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BLOOD PRESSURE MONITORING

In recent years, atrial fibrillation (AF) has 
become a popular target for start-up 

innovation, venture capital funding, 
and good exits to strategic acquirers. It 
certainly has the profile for a promising 
investment; the most common type 
of heart arrhythmia, AF is prevalent, 
affecting 9% of patients aged 65 and 
older (that’s approximately 60 million 
people on a global basis). The disease is 
potentially life-threatening—it increases 
a patient’s risk for stroke fivefold—and 
there is a gold standard to improve upon 
in catheter-based cardiac ablation. Yet 
for all the investment and advances in 
the field, outcomes remain unpredictable, 
with reported first-time ablation success 
rates of 40-80%. At best, one out of five 
patients will have to undergo at least one 
more heart procedure to stop their heart’s 
chaotic rhythms.  

That 40-point gap between the lowest 
and highest reported efficacy rates 
reflects the numerous variables that 
challenge electrophysiologists: the nature 
of a patient’s heart disease, how long 

they’ve had AF, the experience of the 
clinician, and their success at finding and 
thoroughly treating all possible sources of 
arrhythmias. 

The problem is twofold; first, locating 
the foci in the heart where arrhythmias 
originate, then, ablating the hot spots by 
scarring them by the delivery of energy—
heat, cold, pulsed fields—to contain 
aberrant electrical patterns so they don’t 
propagate throughout the heart. 

Much innovation has focused on the 
catheters, on helping clinicians safely 
create full-thickness burns that definitively 
stop arrhythmias, and lately, on the speed 
with which this can be accomplished, 
since ablation procedures can take from 
three to six hours to complete. (See "Argá 
Medtech: Going Deeper With Pulsed 
Field Ablation," this issue.)

But effective ablation is only one part of 
the problem; determining the location 
of the source that initiates or sustains 
the arrhythmia, both before and during 

the procedure, is another, and is today 
a lengthy and invasive process using 
conventional electroanatomical mapping. 
To localize the source of arrhythmias, 
an electrophysiologist moves a catheter 
along the entire surface of the heart wall 
to pick up relevant signals. In and of 
itself, electroanatomical mapping can 
be time-consuming and as noted, it’s an 
invasive procedure that introduces risk to 
the patient.  

Innovators have developed new solutions 
to the problems of mapping, with 
noninvasive mapping alternatives based 
on CT, MRI, or other modalities. These 
reduce risk, but complicate the workflow, 
requiring imaging studies conducted 
elsewhere or additional training, and 
there’s no way to update the map in real 
time during the procedure. 

Considering these challenges, most AF 
ablation procedures today still revolve 
around the anatomical strategy of 
isolating the pulmonary vein because 
that’s where most of the triggers 
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Vektor Medical Aims to Change  
the Map of Atrial Fibrillation 

At the recent Heart Rhythm Society meeting, Vektor Medical 
reported unprecedented rates of success at mapping sources 
of arrhythmias with vMap, a noninvasive computational 
modeling system that reveals potential hot spots in less than 
three minutes. 
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originate. This contrasts with a patient-
specific goal that would look for and 
treat arrhythmogenic sources across 
all chambers of the heart. That’s where 
Vektor Medical Inc. comes in. The 
start-up was founded in 2017 to deliver 
a mapping system that would safely 
and expeditiously allow clinicians to 
deliver the best therapy for each patient, 
whether that be pulmonary vein isolation 
or focal- or rotor-based ablation of 
substrate in other areas of the heart.     

Clinician-Inventors  
on the Front Line 
Vektor Medical’s founders and 
inventors are electrophysiologists and 
computational modeling experts focused 
on heart disease, who, intimately 
familiar with the challenges of treating 
patients with arrhythmias, thought it was 
about time to rethink cardiac ablation. 
Co-founder David Krummen, MD, is a 
professor of medicine at the University 
of California, San Diego (UCSD), the 
director of electrophysiology at the VA 
San Diego Healthcare System, and 
a pioneer of substrate ablation for 
ventricular fibrillation. Gordon Ho, MD, 
who is studying the mechanisms of atrial 
fibrillation under a grant from the NIH 
and the American Heart Association, is an 
assistant professor of medicine at UCSD.

Bringing expertise in computational 
modeling for heart diseases, co-founder 
Andrew McCulloch, PhD, is the director 
of the Institute of Engineering in Medicine 
at UCSD, among other titles, and heads 
a laboratory that pioneered the use of 
multi-scale computational modeling 
to elucidate the mechanisms of heart 
disease and to facilitate patient-specific 
care for cardiac diseases including 
arrhythmias. At UCSD, the doctoral and 
postdoctoral research of Co-founder and 
Chief Technology Officer Christopher 
Villongco, PhD, focused on applying 

patient-specific computational models of 
cardiac electrophysiology to heart failure 
and arrhythmias. 

CEO Mike Monko, who became 
acquainted with the work of the founding 
team while working with UCSD’s Office of 
Innovation in Commercialization, defines 
the problems the founders set out to solve. 
“The outcomes of cardiac ablation really 
come down to how mapping is done 
today. It is labor and time intensive, it 
doesn’t fit into the current workflow, it is 
invasive, which carries some risk, there is 
fluoro exposure, it’s not super precise, and 
you can’t see the whole heart.”

The company believes it has a solution 
to every one of those drawbacks with 
its vMap System. Cleared by the FDA in 
late 2021, vMap is the first technology 
designed to identify potential sources 
of arrhythmia anywhere in the heart—in 
the atria or the ventricles—in less than 
three minutes, using only the data from 
the standard 12-lead ECG. ECG is a 
noninvasive, low cost, and standard part 
of every cardiac procedure, and a rich 
source of data for analysis. Based on 
patented algorithms and computational 
modeling techniques, vMap creates 
2D and 3D cardiac hot spot maps that 
quickly direct electrophysiologists to 
potential ablation sites. 

Rob Krummen, president and chief 
operating officer of Vektor Medical, has 
an analogy for describing the challenges 
electrophysiologists face when using 
conventional electroanatomical mapping 
along the entire surface of the heart wall 
to locate sources of arrhythmias and 
guide cardiac ablation. “Imagine that 
the fire department in a town of 10,000 
houses gets a call that there’s a fire, but 
that’s the only information they have. 
They could create a firewall across the 
town and hope that the fire is on the other 
side.” That part of the allegory represents 
pulmonary vein isolation. “Alternatively, 

they could go to all 10,000 houses,” 
that is, the conventional heart mapping 
method. “That is incredibly time-
consuming and painful for both the 
patient and the electrophysiologist.” 

Sticking with the fire analogy, he says, 
“We want to tell the fire department the 
fire is on this street, and it’s probably 
in this group of five or six houses.” In 
short, the purpose of vMap is to help 
electrophysiologists decide where to  
go first. 

Monko notes, “It maps the whole heart 
noninvasively, whether we are talking 
stable or unstable, focal- or rotor-based 
arrhythmia sources anywhere in the 
heart; in all four chambers, the septal 
wall and the outflow tracts.” vMap 
is useful for both planning and peri-
procedural feedback and mapping. 
Monko adds, “It is super fast. It takes less 
than three minutes to input the ECG [using 
a standard USB device] and receive 
a 3D hot spot map. It is noninvasive. 
No CT, MRI, or vest required.” It’s not 
a replacement for current invasive 
mapping, but it allows clinicians to spend 
their time more efficiently and it could 
help them to deliver better outcomes.  

Results That Sell  
With FDA clearance in hand the 
company is conducting a controlled 
launch of vMap with a “center-of-
excellence” strategy. The company has 
chosen to sell vMap as a stand-alone 
computer system, rather than offering 
cloud-based analysis to ensure that 
HIPAA and reliability requirements are 
met (i.e., no lag times due to connectivity 
issues when running simulations during 
a procedure), although a cloud-based 
model is a future option. Rob Krummen 
notes that it was already a feat to adapt 
software developed on supercomputers 
to a desktop system. 
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The company offers flexible revenue 
models with a choice of a small recurring 
equipment and maintenance component 
and a discounted per-procedure fee, or 
an option based only on per-procedure 
fees.  Either way, for each case the 
system is activated for up to 10 hours, the 
full duration of the procedure.  

Monko notes that even with a capital 
expenditure and a per-procedure cost, 
“We are still able to offer it at a fraction 
of the cost of the competition. We are in 
early negotiations with a few sites, but 
everyone is pleased with our pricing 
structure.”

It is always a challenge for a start-up 
to introduce new technologies to 
established procedures, but vMap 
is perhaps an easier sell than most, 
because in a less than three-minute 
demo, clinicians can quickly understand 
how its 2D and 3D maps create 
efficiencies that shorten procedure 
times. Armed with knowledge of 
where the arrhythmia originates, 
electrophysiologists can plan their 
access—whether to enter through 
the artery or the vein transeptally, for 
example. And if AF persists at the end 
of an hours-long procedure—when the 
electrophysiologist is tired and the patient 
is stressed—the clinician can pull up the 
map to locate additional arrythmia-
causing substrate and ablate there. 

Clinicians of course must be convinced 
that the maps are accurate, and many 
have been won over by using the 
system. According to Rob Krummen, in 
a case at one of the company’s partner 
institutions, clinicians didn’t believe 
vMap when it indicated an arrhythmia in 
the right ventricle, so they spent several 
hours interrogating the left ventricle 
with point-by-point electroanatomical 
mapping and ended up ablating 
there. Unfortunately, that didn’t stop 
the arrhythmia. Guided by vMap, the 
team moved into the right ventricle, 
ablated the hot spot found there, and 
terminated the arrhythmia successfully. 

“There is always skepticism about the 
next generation,” he notes, “but when 
they use it, we quickly get believers.” 
After all, vMap was designed by 
electrophysiologists for their own 
needs. “It speeds up procedures, 
improves outcomes, and we can do it 
within the discretionary spending that 
they have for procedures. We have 
gotten great feedback,” Monko adds.

And now, the promise of rapid, 
accurate mapping offered by 
vMap has been backed up by 
Vektor Medical’s presentation of its 
clinical validation study at the Heart 
Rhythm Society in late April. The 
study looked at the performance of 
vMap at localizing 255 arrhythmias 
(including nine types of arrhythmias 
or pacing) in 225 patients. The 
blinded, multicenter study, which 
was analyzed by an independent 
core laboratory, demonstrated a 
96.9% rate of accuracy for identifying 
the region of the arrhythmic foci. 
Regional accuracy for VT (ventricular 
tachycardia) and PVC (premature 
ventricular complex) was 98.7%. Most 
important to electrophysiologists, vMap 
demonstrated a 97.3% accuracy for 
mapping segments relevant to all nine 
arrhythmias and pacing types studied, 
with a spatial accuracy of 15 mm. And, 
the median time to complete mapping 
in the study was 0.8 minutes.

The demonstration of vMap’s great 
accuracy is one more tailwind for 
Vektor Medical, which already finds 
itself launching in favorable conditions. 
As there is increasing adoption of 
cardiac ablation around the world, 
there is also a strong appetite for 
innovation that improves outcomes 
and reduces costs. Says Monko, “Our 
system provides vital information 
to clinicians that will accelerate the 
procedure and improve accuracy, but 
in a timely, cost-effective, and easy-to-
use manner.”    
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