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Interviewer: Christian Renaudin (CR) , D.V.M., PhD – TMTG Managing Partner and CEO 
 
CR: Welcome, everybody! Today, I have the pleasure of having Mr. Tomer Levy, who is the VP of Strategic Portfolio Management. My 
understanding is that you were involved with the partnership with Google, which is a very exciting venture. Welcome to this discussion. 
We also have Mr. Evgueni Loukipoudis, who is the CIO and CTO of Change Healthcare. I’m the CEO of The MarkeTech Group and our 
topic today is Deep Learning and Artificial Intelligence (AI) in medical imaging. 
 
Last year, The MarkeTech Group created a white paper based on discussions with representatives from Siemens, Philips, GE 
and Fuji. At that time, the consensus was that the future of radiology would change dramatically because AI ultimately 
eliminates the need for radiologists. What would you say the status is today? 
 
TL: AI certainly has made very good progress and there are notable results in many areas. It’s not necessarily only in Radiology. There 
are results in Ophthalmology – what Google did in diagnosing diabetic retinopathy. There’s work in dermatology – in detection and 
automatic measurement – as well as mammography and other fields. So, it is really making very good progress. We do not necessarily 
believe that Radiologists will be replaced. Practically, AI will help the radiologist by replacing some of the routine stuff that they do – for 
instance measurement and segmentation, which will help improve workflow. It will also be a good aid for the primary (the referring 
physician) in cases like triaging before referring somebody to Radiology. We’ve seen similar things that happen in dermatology, for 
instance, where the biggest gain was on the primary care side rather than on the diagnostic side. 
 

You might have a 

very smart 

algorithm, but if it’s 

not embedded into 

some kind of a 

workflow on a 

product that makes 

the use seamless, 

than it becomes a 

hassle rather than 

an aid. 

“ 
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 EL: Yes, if I can add to that, I think what we are seeing here is the continuation of the classic curve of new technologies and new 

inventions being introduced to an industry. We saw the hype at the beginning - everybody believed that AI was going to replace 
Radiologists, that Radiologists wouldn’t be needed in the future, surveys were published about students no longer enrolling in 
Radiology because it was a dying profession, and so on - only to realize later on that this is not exactly where the industry is going. I 
think we saw at the last RSNA what I would call a ‘realization of the industry’ of what can be done in the foreseeable future. This is 
more along the lines of supporting Radiologists in their work and making the work better and more accurate; by preventing errors 
and highlighting opportunities for better care. In my mind, this is just a realization of the industry, which is a good thing. We’ve seen 
many gradual developments of different algorithms in many areas. You see that all over the place. There’s no one claiming ‘I have 
the final solution’ or ‘the ultimate solution for AI’. I like to quote, “AI is the new electricity: changing every industry that we know.” 
You see AI implemented in many, many use cases and none of them are aiming to replace Radiologists in the foreseeable future. 
 
CR: More specifically, you said that you think that AI will help with triaging for the primary care/ referring physicians. But 
would there also be a triage like we’ve seen in the baggage industry? I know a couple of companies doing CT scan pattern 
recognition where the software triages everything that’s normal, only taking the suspicious luggage for manual or visual 
inspection. Do you think there’s going to be something similar in Radiology where all the ‘normals’ will be ready by 
software and Radiologists will focus on Pathology only? Or do you think that this will never happen?  
 
TL: I think the pressures for cost efficiency will drive them and there would be more pressure to focus the Radiologists on the critical 
cases. What’s critical could be determined by an automated process. I definitely believe that if we or the industry go down this route, 
it would be more than just interpreting images. It would have to rely on the data from the image and the contextual data coming from 
the EMR – basically, the surrounding information. There has to be an integration of the two. Only by integrating both of them will 
you be able to get to a point that you may reasonably triage. Now, of course, we’re dealing with patients’ lives and there would need 
to be monitors and controls. I think the more pressure that we see on cost containment in this industry; the more we’ll see 
algorithms that help Radiologists focus on cases that seem critical and important. 
 
EL: To add to that, we’re kind of used to thinking that diagnostic imaging happens in the Radiology departments only, but more and 
more we’re seeing point of care imaging. There are a lot more images being acquired outside of the Radiology setting; for example 
Dermatology and point of care ultrasound from the referring physicians’ offices. So AI should not necessarily be restricted to the 
Radiologists’ desktop. It will be something that will eventually go into the area of community imaging networks. There, the triaging 
can be extremely useful, because there are a lot of cases that will require specialists and will have to be redirected to the right 
specialist, not necessarily just general Radiology. 
 
CR: What are the low-hanging opportunities in medical imaging for deep learning/AI? Can you give us examples of 
modalities or anatomy or disease areas where AI will provide value either in terms of clinical outcomes or workflow / 
economics?  
 
TL: I think the lowest hanging fruit is not really in analyzing images, but rather in analyzing or improving workflows and filtering data 
that is presented to the Radiologist. The opportunity there is very big, and it’s a much easier task than analyzing or understanding 
an image regardless of what image it is. The impact on Radiologists’ efficiency could be huge in that case. Evgueni gave a few 
examples. Triaging could be done based on a lot of information that is not directly related to images. We talk about cases of 
workflow prioritization (how do you pick the right case to work on first?) and matching a case to a Radiologist (how do you pick the 
best Radiologists?). There are only a few examples of relatively simple algorithms that could be applied. This is not even deep 
learning! It could be simple technology applied on information that is already available and, as I said, could influence the workflows 
and efficiencies significantly. I see that as the lowest hanging fruit before we go and try to analyze images. I would focus there. 
 
EL: I would very much agree with Tomer. I would even not necessarily go with low hanging fruit – I would try to split it into tactical 
and strategic. The examples that Tomer gave are the tactical things that we could actually do today. The peer review system today 
is simply done by a random selection of cases. AI could help a lot in actually taking the cases that have created the most 
disagreement between Radiologists and can look back into that repository to see which reports have follow up recommendations 
where the follow up never happened. So, these are the areas where the workflow and operational efficiency can be aided a lot by 
AI. Then, of course, there is the strategic area where a lot of people are working on some really big things – Oncology being a very 
big one. Honestly, there are certain areas there that could be a lot faster than others. Certainly, 2D imaging is a lot easier. 
Ultrasound is not an easy thing to read and as it comes into the point of care, AI could help a lot with automatic measurements. We 
see that as being strategic but also an application where there is not very long before it is realized. Even just if you think about 
Ultrasound, it’s important to guide the physician with how to position the probe. AI can help guide the physician in positioning the 
probe in the best possible way to acquire the image. 
 
CR: Absolutely. Do you also see that in image guided assistance as well? Do you see AI helping a physician with doing a 
procedure? For example, I’m thinking of anesthesiologists doing a nerve block and helping to guide the needle placement. 
 
TL: I think it’s more for the future. There are some cases in which we see people working on that. At least I haven’t seen that in 
practice, but I know there is interest in a lot of those companies developing those devices. 
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CR: Pure IT players (IBM, Google, etc.) seem to push deep learning algorithms to the Healthcare marketplace (the classic 
story of solutions looking for a problem). Can you please explain if the recent acquisitions (IBM/Merge) and partnerships 
(Change Healthcare/Google) provide a different approach in AI? 
 
TL: I think it comes down to what would enable AI at the end of the day. This is why you see partnerships like the one we recently 
announced with Google Cloud. There are two big enablers for AI in our industry. First, who owns the data? Who has access to the 
data that would eventually be used to train all of the algorithms that we need? And it’s not just the data, but you need labeled data. 
To label the data you need people who understand the data in the clinical context. So, labeled data is one critical enabler in this 
industry. The other enabler is a platform to productize those algorithms. You might have a very smart algorithm, but if it’s not 
embedded into some kind of a workflow on a product that makes the use seamless, then it becomes a hassle rather than an aid. 
This is why companies like Google Cloud are partnering with healthcare IT companies like Change Healthcare because it’s hard to 
make sense of all of the intelligence that exists within Google Cloud without a platform to productize it. I think those relationships 
should be explained in the context of how you productize AI algorithms in our industry and how you get access to meaningful 
labeled data. 
 
CR: When you say ‘labeled data’ is that similar to ‘curated data’?  
 
EL: Yes, it’s the same context, but let me try to explain further. There are two classes of machine learning algorithms – supervised 
and non-supervised. For supervised algorithms, you really have to label the data with the expected result. You put the data 
through the black box but you know that what you want to get out of it is a label that you have assigned to the different images. 
That’s how you expect that the algorithm will process new images that come through. On the other hand, there are unsupervised 
algorithms where you don’t label anything. You just let the machine learn just like a human learns. I think in unsupervised learning 
we are very early in the process. There is very little that has been done in that area. That is why what Tomer is saying is very 
practically relevant. Google Cloud; and other similar companies, will not be able to do that without the healthcare IT partnerships. 
The partnership is first about getting to the data while also understanding the clinical context, which is the labeled data. I think 
what is also most important is that all of those AI algorithms that exist as standalones today will practically not get to the user 
unless they are very well embedded into the infrastructure. That’s where our partnership with Google Cloud comes in; at Change 
Healthcare we understand the end user, we know the workflows and we understand how AI algorithms can actually help with all of 
their particular problems, so we can put it directly into the platform. 
 
CR: Is that to say that the pure IT players have learned a lesson from the past when we’ve seen that they were trying to 
sell to Healthcare without partners and have changed their model? 
 
EL: I think in the past the IT players mostly experimented with different models.  When you do a partnership, like those we have 
seen recently; it is not only for the knowledge and content that exists on the other side, but also the delivery mechanism. There’s a 
very natural delivery mechanism in the Healthcare companies that immediately reaches the end users. That’s why the PACS 
(Enterprise Imaging solution) providers and the EMR companies are best positioned in that space, because they are interfacing 
the healthcare providers. 
 
TL: I think to your question, I definitely think that in the future you will see companies signing agreements with a major Healthcare 
provider in the US for data access - trying to get to the curated data. It won’t be that the only route to data is through PACS 
vendors like it is today. A relationship of that scale might be available. You must remember that the major IT providers are also 
providing enterprise tools to the Healthcare providers. Not necessarily for medical imaging but, for example, providing enterprise 
tools such as email exchanges, storage capacity, and things of that nature, which really opens the door to accessing the data itself 
with the right agreement. So, I definitely see a possibility in the future for them to go directly to the data rather than through an 
intermediary. But as Evgueni and I said before, at the end of the day, even if you get to an algorithm, you need to go through 
some kind of a platform that will help you productize and use it effectively in order to make it something useable. For that, you 
really need an application, so either way it’s going to be a three-way partnership because you need the application, you need the 
data, and you need the clinical knowledge. 
 
CR: Right. I think you hit the nail on the head with needing to know the customer, which is your business. I heard you 
say that PACS and EMR companies are well positioned. What is the play for imaging OEMs? 
 
TL: I assume you’re referring to the modality vendors. We know that imaging OEMs have very strong capabilities in advanced 
utilization. I would put advanced utilization in the category of AI – not necessarily through machine learning or deep learning but 
with algorithms. I assume they could relatively easily convert those skills to be applicable in deep learning and machine learning. I 
assume they do that already. I think, in the near future, we can expect to see advanced algorithms released from the modality 
vendors, done directly on the modality, which release better images with analysis and quantification straight from the modality. 
 
EL: I would like to add that I believe that some of these things will happen very soon because there is a big need in that. For 
example, motion detection and the quality of the images is something that can be solved with AI, and it’s the right place to solve it 
at the point of image acquisition while the patient is still there and can repeat the procedure. There’s no point in creating an 
algorithm that you put into the PACS because the patient will no longer be there. At the end of the day, the modality companies 
see a completely different signal – they see the raw signal. We see the post-processed image several times, with several 
transformations coming up one after the other. In some areas, but not in all, they have access to the raw image that they don’t 
have to train for the human eye. They can better tune it to the algorithm that might see a lot more, rather than the human eye, 
which has certain limitations in detecting abnormalities in medical images. 

http://www.themarketechgroup.com/


4 
 

 

  
IN

T
E

R
V

IE
W

 CR: Very true, and I appreciate the distinction. So, to sum up that portion of our discussion, you think the modality 
vendors are positioned to optimize images so well that we potentially don’t even show an image at the end of the 
day, at least for trained users. You could use ultrasound imaging and just say yes or no to whether there is fluid, 
because you may not address this through a multipurpose reader. You guys are more at the semantics level – the 
interpretation in the contextual history of the patient. So, you would be more involved with cleaning EMR data and 
helping the interpretation of a particular study, as opposed to the modality vendor, who is focused on signal 
processing and pattern recognition. 
 
TL: I wouldn’t necessarily put it that way. We and other Enterprise Imaging solution providers have access to the images as 
well, and we should expect to develop algorithms and intelligence in that space. My earlier comment was that the workflow 
and the contextual data is just the lower hanging fruit. That is not to say that we would leave the space of understanding the 
image to someone else to solve. 
 
EL: Maybe that’s more for the longer term, but maybe the line between those two will be blurred. Just like with point of care 
ultrasound, what is the modality? Is it the probe? Or is it the software that sits on the iPhone that is attached to the probe? 
Where is the modality? The same thing is true if you go to a future modality that will be able to pull in relevant data from the 
PACS and acknowledge how to position the patient with respect to previous exams. I think that there will be a lot in this space 
that will get blurred and probably reused between what happens on the OEM side and what happens on our side, which is 
richer in context. 
 
TL: As we said before, there’s going to be a lot of value in connecting or combining information from the image with the 
context around it. You can make much better predictions when you have a wider set of information and this information is 
only held by the Enterprise Imaging systems today.   
 
CR: Do you believe that the FDA will use the same approval processes for deep learning/AI technologies that they 
use for other 510-K products? Will they require multi-center clinical trials to compare against experts? 
 
TL: From what I know, and it’s hard to predict how things will develop in the future, I feel that the tools that the FDA has today 
would be quite adequate to deal with these technologies. In the context of the hype where we’re replacing Radiologists with 
an ever-learning system that continues to learn and adapt every day, it would be difficult for the FDA to deal with it. But in a 
more realistic period of time, we understand that at the end of the day this is a way of developing the algorithm. After training, 
there is an algorithm that could be wrapped in a box and shipped as a medical device is very similar to what we currently see 
with the systems and software being developed today. In that context, I think the FDA regulations are sufficient. I think we 
already see companies adapting to that methodology. Companies that are used to releasing medical devices and algorithms 
are already complying with the FDA requirements without major issues. I think that they are right to put the right controls in 
place and make sure the industry grows in the right way and doesn’t become like the ‘Wild West’. At the end of the day, we 
don’t want to leave the Radiologists or referring physicians with additional information that is unreliable. Regulation and 
monitoring are critical there. 
 
EL: My take on it is that, in the immediate future, there are a lot of tactical moves that do not even require FDA clearance 
because they are not really diagnostic tools. For example, detecting irregularities and highlighting findings - these things are 
already happening and they do not necessarily need to go through that process. This is a personal opinion, but in the long 
term there will be a lot of challenges. We will probably need to go through some changes in that process because AI and 
other things in the IT world have a continuous delivery of products, which do not follow the cycle of approvals.  These 
products need to be available as soon as possible and so the FDA will need to start considering some of that area. AI, when 
it comes to unsupervised learning, will pose much more complex questions to the FDA. I guess these are areas more for the 
future, where there will need to be some evolution from both sides. It will not just be applying the classical things that existed 
in the past to new, modern tools, but at the same time, the modern tools will need to somehow take into account the FDA 
regulations that will eventually merge into something more compatible. 
 
CR: We have all heard from innovators in healthcare IT and the impact regulatory has in product delivery.  Do you 
think non-supervised learning going to be a huge challenge? Or do you think the industry, because of past 
experiences, will focus on curated data only and take more tactical steps? 
 
EL: The industry is also taking the strategic steps. As Tomer said, they’re also a couple of companies that have FDA 
clearance for their algorithms. They’re not afraid of the FDA and they’re not afraid of the 510-K submissions. They follow the 
process because they truly believe, and they have examples to show that their work is bringing value. Also, the FDA is a 
natural way of controlling the whole process. It’s really looking for traceability and for mechanisms that you can prove that you 
are following a certain process, which at the end of the day, is a very normal thing that we need to do with or without the FDA. 
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 CR: What business models will succeed with AI in healthcare? (See HeartFlow for benchmark, Pay per use, etc.) 

 
EL: I think it will be hard to imagine a standalone business model for individual algorithms; there will need to be many 
models. For example, one business model that I see is redirection of current government funds and regulator spending in 
areas like quality into AI - that happens in Canada, for example, in the peer review process. This is not just for Canada, 
though. This is certainly something that can be applied in all the other countries. This is more for the governments that fund 
quality and the reviewing process but no Healthcare provider wants to be in the news with diagnostic misses. We have had 
cases like that, which have led to some of the quality initiatives. I believe that the AI will, in some form or another, factor into 
the value proposition of either the enterprise imaging solution or the EMR. That somehow will be seen as a differentiator, 
something that will allow one provider to sell better than another enterprise imaging solution because it has more 
intelligence, has a better workflow, and it aids the Radiologists better. At least in my mind, we don’t see it as an additional 
value or an additional fee that you will have to put on top of the PACS. It somehow comes with the PACS. If it is not 
embedded in the PACS and embedded into the enterprise imaging, this will be difficult to monetize.  That’s why we think of it 
as more of a differentiator. That’s why the tactical cases are more interesting for us because we can bring them into the 
PACS and in front of the users much faster. But that will eventually also be true for the strategic applications. 
 
TL: I think we could draw an analogy, again, with the advanced utilization tools which are forms of AI though not machine 
learning. You see that even today, people are buying dedicated packages that are deployed on top of enterprise imaging 
systems for advanced rendering or specific algorithms for detecting different anatomies. But these packages need to have 
enough value in them – it can’t be just a single algorithm detecting a very specific issue. The trend is growing. Just like 
Evgueni said, you see more and more advanced utilization tools and algorithms being embedded in the PACS systems and 
becoming the new status quo for what enterprise imaging systems can do. I could draw the analogy and say the same thing 
about machine learning or deep learning algorithms. If there were a vendor that could come out with enough value in a very 
sophisticated toolset for imaging, people would buy it if there were a good enough integration into existing enterprise 
imaging solutions. But at the same time, I expect to see the PACS systems becoming more and more intelligent over time 
and embedding those algorithms internally, thereby setting the bar higher for standard enterprise imaging systems. 
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