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“unfixable” things in current 
radiology workflows — that ai 
can fix

Q  Let’s start with the new startup company. 
Please tell us about EnvoyAI and how, and 
why, it started.

We founded McCoy Medical Technologies, now 
EnvoyAI, on the basis of a simple yet powerful idea 
about how to better leverage and clinically imple-
ment AI in Healthcare. Specifically, the idea for 
the company was to streamline the translational 
process for distribution and commercialization of 
AI algorithms from research into practice. Typi-
cally, such algorithms are developed in advanced 
clinical research institutions or start-up companies, 
which often lack the infrastructure to build and 
support the integration of a machine into the clini-
cal workflow. A “machine” is what we call a trained 
algorithm that is wrapped in a software container 
with well-defined inputs and outputs; our platform 
hosts machines. The EnvoyAI platform builds upon 
the original codebase from McCoy and leverages 
TeraRecon’s intellectual property, global salesforce, 
and implementation experience to turn our vision 
into a reality.

Q  AI has been an academic discipline for many 
years now. Why has there recently been such 
an explosion of interest in the field?

There is a scientific answer as well as a business 
answer to that question. The scientific answer is that 
recent technological advances, particularly in the 
use of certain network architectures, have substan-
tially improved the state of computer vision within 
the broader field of artificial intelligence. This has 

decreased the need for pre-processing steps, allow-
ing for improved results with far less training data. 
As you would expect, better and cheaper hardware, 
particularly GPU hardware, has also contributed to 
research efforts.

Over the past few months, the inescapable buzz in the 
world of radiology has been the growing realization that 
Artificial Intelligence (AI) technologies actually do have 
potential to address some of the current inefficiencies in 
typical radiology workflows. The interest in AI is not a pass-
ing fashion or technological flash in the pan — algorithms 
developed using AI appear to have a permanent place in 
the future of medical image analysis and interpretation.

One indication of the interest that AI is generating in 
radiology is the recently announced acquisition of the 
young startup company, McCoy Medical Technologies, by 
TeraRecon — a leading provider of medical image viewing 
solutions. We wanted to learn more about the acquisition 
and developments in the field, so we spoke to Dr. Steven 
Rothenberg, co-founder and currently Chief Medical Officer 
of TeraRecon’s new spin out company, EnvoyAI.

“.... AI has a great potential to decrease 
intra/inter-reader variability and provide 

consistent diagnostic interpretation 
and error detection....” 

Steven Rothenberg, MD, is Chief 
Medical Officer at EnvoyAI. Dr. 
Rothenberg is a physician entrepre-
neur with 13 years of experience in the 
medical industry and over  8  years  of 
experience with various startup endeav-
ors. He received a bachelor’s degree 
in Physics  from  the  university of 
Maryland and a medical degree from 
George Washington university. He is 
a radiology informatics fellow at the 
Baltimore VA Medical Center in located 
in Maryland, uSA
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As for the business reason AI is now taking off, I believe 
the focus is shifting to more pragmatic applications 
of the technology. The last five years were consumed 
by people falling into the hype and trying to use AI 
to solve every problem all at once, with poor results – 
in effect they were wide but not deep. More recently, 
we are starting to see people get past the hype and 
start focusing on more approachable, focused, practi-
cal applications. In practice, people are starting to aim 
at achieving high performance for a narrow problem 
with each application, and choosing to focus on build-
ing applications with real added clinical benefits. The 
focus on depth rather than breadth for applications is 
what is going to allow this technology to be adopted 
by doctors.

Q  There is a lot of hype about AI and Machine 
Learning. How do you see AI actually improv-
ing the current diagnostic environment in 
practice?

This definitely connects closely to my answer above, 
and at a high level, I can say that the answer is all 
about the specific examples, rather than trying to do 
too much all at once. As a radiologist, I am constantly 
amazed by the power and sophistication of our tech-
nology, such as all the various imaging modalities 
that actually generate the images. I am simultaneously 
frustrated by the inefficiencies in the current workflow. 
Sub-optimal processes not only slow us down but — 
what’s worse — they can also make the interpreting 
physicians more prone to errors. As I analyze my own 
day-to-day workflow, many problems spring to mind 

as troubling but relatively easy to solve with AI. Many 
of the problems seem to fall into the categories of: inef-
ficient interpretation workflow, image annotation, and 
patient triage. It is helpful to break the examples into 
categories for discussion, but I think it is also impor-
tant to emphasize that the value of AI isn’t in trying to 
tackle all of image annotation at once – it is in finding 
specific problems where AI can add the most value. I 
will be sure to highlight specific examples rather than 
focusing on the abstract.

IneffIcIent InterpretAtIon
A specific example here is lung nodule interpretation 
and follow up, which will be much more efficient 
with the use of AI embedded in the interpretive 
workflow. Correctly identifying and comparing lung 
nodules on chest CTs is an arduous task that can be 
dramatically improved with advances in computer 
vision. Using a combination of advanced co-regis-
tration and machine learned annotation algorithms, 
the change in volume of nodules could be better 
assessed in three dimensions and reported in an 
easily consumable way for referring physicians. The 
ability to easily review change in volume provided by 
machines will be a major leap forward. This will allow 
for improved efficiency and image annotation, which 
will enable physicians to consistently deliver optimal 
patient management.

“.... Data security is of primary concern, so 
we make it easy to keep data on-site,

 or to de-identify it before it is processed in 
the cloud ....”

Figure 1. Example of a machine learning application for appropriate placement of support 
lines and tubes — the location assessment, with color visualization overlay, of the termina-
tion of a Peripherally Inserted Central Catheter (PICC) line. Images courtesy of Synho Do, 
PhD., Lab of Medical Imaging and Computation (LMIC), Massachusetts General Hospital 
and Harvard Medical School.  http://lmic.mgh.harvard.edu 
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ImAGe AnnotAtIon
AI represents the dawn of a new era of quanti-
tative image analysis. Instead of only reporting 
that a patient has mild or moderate emphysema, 
machines could present the actual quantitative data. 
For example, an algorithm could accurately segment 
lung volumes and provide quantitative insights, 
using routine acquisitions, concerning the underly-
ing disease process. This can lead to better disease 
evaluation and treatment planning. It is important 
to note that each different disease context and imag-
ing modality will also be handled by an algorithm 
focused on that task, so it is again important for 
algorithm developers to work with a very focused 
approach.

Along with the quantitative insights themselves, AI sys-
tems will show the most relevant content to physicians 
depending on clinical context. In the future, machines 
will show findings on the appropriate sequence with 
pre-calculated associated measurements so that the 
radiologist can spend more time with interpretation 
and higher-level thinking. In turn, this will reduce 
intra/inter-reader variability and facilitate an objec-
tive, standardized way to communicate with referring 
physicians.

pAtIent trIAGe 
AI can also help determine which studies need to 
be escalated to specialists for immediate attention. 
Instead of a RIS or EMR-driven workflow, we can cre-
ate findings-driven workflows. 
Studies with critical findings 
such as a pneumothorax can 
already be identified by algo-
rithms with high accuracy. 
Another example, as shown 
in Figure 1, is Dr. Do’s PICC 
algorithm, which can alert the 
radiologist that a support line 
is misplaced and aid in diagnostic interpretation. We 
can use the critical findings in medical images to 
drive STAT prioritization in concert with input from 
the ordering physician. Again, a critical note about AI 
applied to triage is that each algorithm tackles a spe-
cific part of the challenge.

AI will undoubtedly be a game-changer in problem 
areas that can be easily and drastically improved, such 
as those above. In particular, it seems that there is a lot 
of value to be gained as more and more highly focused 
and effective algorithms become available. A combi-
nation of many more specific algorithms will make a 
much bigger difference than all of the past “boil the 
ocean” initiatives combined.

Q  To realize the full potential of AI, what are 
the current challenges facing the development 
process?

There is a growing amount of ground-breaking AI 
research being published all the time, including more 
than 3,000 PubMed-referenced articles in the last year 
alone. However, there are very few working machines 
actually being tested in clinical validation studies, and 
even fewer already in routine clinical use today. The 
problem is that the usual translational processes don’t 
work well for this technology.

Lack of interoperability is part of the problem. The 
integration cost makes it difficult to validate algorithms 
prospectively, which is a major roadblock preventing an 
algorithm’s adoption into clinical practice.

In addition to translational problems on the implemen-
tation side, there are important bottlenecks on the busi-
ness side as well, which hinder the ability of algorithm/
machine developers to scale their business. There are 
a large number of non-algorithm components to both 
a software product and, more generally, a software 
company. Many of the challenges, such as marketing, 
sales to hospitals, regulatory concerns, and customer 
support may be too difficult, time-consuming, or costly 
for small companies and research scientists to manage 
themselves.

Furthermore, for many researchers, it is simply too much 
extra work and too much of a risk to create a whole com-

pany in order to commer-
cialize their research. The 
colossal effort required to 
create a successful software 
company in the healthcare 
space is a significant part 
of the reason that so many 
of the potentially useful 
algorithms are shelved 

rather than implemented clinically.

Aside from the business challenges, there is also 
a major clinical workflow issue that needs to be 
addressed in order to facilitate adoption: who is ulti-
mately going to be in the driver’s seat? Who do we 
trust, the physician or the robot? AI needs to help 
physicians make decisions, not make decisions for 
physicians. Arguments to the contrary misunder-
stand the state of modern technology to a significant 
extent. For the foreseeable future, we want doctors 
making decisions, and having the option to select cer-
tain specific tools to extend their capabilities. There-
fore, it is crucial that AI results are reviewed and 
accepted or rejected, prior to sending them to PACS. 

“.... Instead of RIS or EMR-driven workflows, 
we can create findings-driven workflows....”
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Otherwise, there is the potential 
for unintended downstream clini-
cal and medicolegal consequences.

Q So how can these problems 
be addressed?

We saw a broken translational model 
in this industry, so we created the 
EnvoyAI Exchange, to enable and 
expedite algorithm implementation 
and development. This allows the 
overhead of commercializing algo-
rithms to be shared across machines, 
which dramatically reduces the cost 
of commercialization for any given 
algorithm to a fraction of what it 
is today. The lower overhead costs 
allow lower pricing for hospitals, 
while still allowing for algorithm 
developers to quickly scale to a prof-
itable position.

Inside of the Exchange, the actual 
developer of the machine no longer 
has to worry about, or be responsi-
ble for, machine-independent func-
tions, such as: data privacy, security, 
HIPAA compliance, administration 
privileges, sales, marketing, work-
flow integrations, and technical 
support. Another advantage of the 
EnvoyAI Exchange is that it allows 
for both algorithm developers and 
distribution partners, such 
as TeraRecon, to use a 
machine’s functionality with 
existing User Interface and 
User Experience (UI/UX) 
components.

This allows both for prof-
itable commercialization 
of existing algorithms, and 
for the justification of new 
research to create machines that 
would not otherwise be worth cre-
ating. The future of medical image 
analysis will involve hundreds, or 
thousands, of algorithms working 
in tight coordination. It is impos-
sible to imagine a hospital interact-
ing and integrating with so many 
independent parties, so an ecosys-
tem with an integration pipeline 
will be crucial for managing these 
functions and sharing machines.

Q  If the “Exchange” provided 
by EnvoyAI contains lots of 
individual machines from 
separate developers, how 
are data security and intel-
lectual property handled?

Data security is a key concern, so 
we make it easy for hospital cus-
tomers to use machines in a con-
figuration that they are comfortable 
with. Hospitals can choose to keep 
their data on-site with an “on prem-
ise” deployment using an instance 
of our Inference Appliance, or they 
can choose to de-identify their data 
with the EnvoyAI Liaison before it 
is processed in the Inference Cloud 
at lower cost.

With regard to the machine develop-
er’s intellectual property, in the cloud 
model, hospitals only have access to 
machine results, so stealing the code 
would be nearly impossible. In the 
“on premise” deployment, it will be 
extremely difficult to steal the code, 
not to mention illegal, and in violation 
of multiple contracts. We take our IP 
protection and data security respon-
sibilities extremely seriously, and are 
more than willing to work with devel-
opers to ensure that they feel com-
fortable using us as a go-to-market 

approach. Thankfully, we have had the 
guidance of our new parent company, 
TeraRecon, in our corner while we 
figured this out. They have deployed 
hardware and software in thousands 
of hospitals, and have worked with 
many partners, so their expertise has 
proven invaluable as we have worked 
toward our official launch. We have 
also worked with regulatory consul-
tants to make sure that we get this part 
of the model right.

However, the most important part 
of our ecosystem development has 
been our conversations with dozens 
of algorithm developers over the last 
year, during which we were able to 
really dig into some of the greatest 
concerns and work on solutions that 
work for everyone involved. Over 
the last few months, as we have been 
starting to work on closing content 
deals, we have been blown away by 
how enthusiastic most algorithm 
developers are to work with us in the 
model that we put forward. After so 
many of these conversations, we are 
very confident that our system really 
does address the needs of the people 
who are building the AI systems that 
we believe are going to fix all of those 
traditionally unfixable problems in 
radiology.

Q  Now to the TeraRecon fund-
ing. What was the rationale 
behind TeraRecon’s venture 
with EnvoyAI and how 
are you positioned with 
TeraRecon?

That is a question I am asked a lot. 
To boil it all down, TeraRecon stra-
tegically funded EnvoyAI because 
we were a strong team with a great 
platform and we had a well-aligned, 

synergistic long-term vision. 
From our perspective, we 
wanted to partner with Ter-
aRecon because nobody 
has more experience with 
advanced image process-
ing than them. We also saw 
their positioning as a ven-
dor-neutral 3D viewer paral-
lel to how we see our open 
platform. EnvoyAI operates 

alongside TeraRecon as an indepen-
dent company with a split board of 
directors that ensures independence. 
Our company has no natural competi-
tors, which allows us to give access to 
our Exchange services and integration 
tools to any distributor or machine 
developer who wants to get involved.

More info at 
https://envoyai.com
www.terarecon.com

 “....The future of medical imaging analysis will 
involve hundreds, or thousands, of algorithms 

working in tight coordination. It is impossible to 
imagine a hospital interacting and integrating 

with so many independent parties....”


