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Image integration in 
electronic medical records: 
how the Cleveland Clinic 
does it 
Consistently rated as one of the top hospitals in the 
United States, the Cleveland Clinic has a world-wide renown for the 
quality of its academic research and patient care. 

Behind the  high clinical reputation of the hospital is a modern enter-
prise-wide IT system which, in addition to supplying all the information 
necessary in a typical electronic medical record (EMR) for each  patient, 
also provides a fully integrated, comprehensive view of all types of 
patient imaging records. 

We spoke to Dr  C. Martin Harris, Chief Information Officer of the 
Cleveland Clinic and practising physician at the hospital.

Q.  Everyone has heard about the Cleveland Clinic 
and its high reputation but in Europe many 
people don’t know much more than that. What 
and where is the Cleveland Clinic exactly?

A. Well in the States too, most people have heard 
of the Cleveland Clinic, but don’t actually know too 
much about the details. 

We are a physician group practice, that is a hospital 
which is owned by physicians of all specialization and 
who practise in the hospital. At the core of the set-up 
is a large 1300 bed hospital and academic medical 
center. This is located in the north east part of the state 
of Ohio, that is the part of the state bounded by Lake 
Erie which lies between the US and Canada. 

However the Cleveland Clinic is much more 
than the single academic medical centre, famous 
as that might be. In addition to the clinic itself 
we have a range of ten regional hospitals belong-
ing to the Clinic and spread throughout the 120 
km wide region of North East Ohio. What’s more 
we have also a dozen or so Family Health centers 
scattered throughout this region, not to mention a 
centre in Las Vegas nearly 3000 Km away, another 
smaller centre in Southern Florida and one in  
Toronto,  Canada. 

Thus from the information management point 
of view, one of the main challenges we have is  
simply that of covering the geography, as well as 
the fact that when the Clinic acquired the regional 

hospitals, each of them had their own IT system, at 
various stages of deployment.

 
We have a commitment to our patients to always 

take the most appropriate and optimal  clinical deci-
sions. This in turn means that each time the patient 
has an appointment the clinician must have all that 
patient’s information in front of him, up-to-date and 
in an easily accessible form. 

Q.  So given all this, what did you do to meet the IT 
challenge? 

A. Well, ten years or so ago we realized that actu-
ally we didn’t have a choice — to be able to continue 
to meet the commitment to our patients, we just had 
to “e-enable” our system so that we could have one 
single Electronic Medical Record (EMR) across our 
whole enterprise. In this way, no matter where in the 
system a physician is located he can access patient’s 
data and do so in a familiar environment and recog-
nizable document. 

The key to this is to have one single truly inte-
grated system, not just a system using interfaces to 
access images

Of course the design, development and optimiza-
tion of EMRs has been progressing for a long time 
now but a consistent oversight in this development 
process has always been the underestimation of the 
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growing importance of images in the 
modern practice of medicine and 
the lack of means to fully integrate 
the images into the EMR. And by the 
way, when we talk about the increas-
ing number of images we are not just 
talking about radiology, but almost 
all medical specialities which nowa-
days involve images in one form or 
another, right through to images of 
patients’ external conditions taken 
by digital cameras. 

We made a key, fundamental  
decision to go for a truly integrated 
system as opposed to an image inter-
facing system. This has paid hand-
some dividends for us. 

Q.  So on what technology is the 
new system based?

A. Yes let’s pull back the curtain a 
bit. But first let’s rewind to describe 
the system we used to have.  As 
recently as three years ago we had 
several PACS systems. Radiology 
was the biggest one of those but 
other departments, e.g. cardiology 
also had one. Each PACS had its 
own associated image management 
system which was used to drive 
a storage system (Vendor Neutral 
Archive) out of which information 
could be retrieved using a viewer 
specific to the department. 

This could then be connected 
into the EMR in a way similar to a 
link. The problem with this is that 
the accessed image can then “take 
over” the EMR so that the content 
and text-based information in the 
EMR is masked by the images and 
no longer visible until the user gets 
out of the image to get back to the 
EMR. Not only is this really inef-
ficient, but what’s worse is that in 
such a situation there is a danger 
that, with several image interface 
links open, the physician could 
mistakenly associate an image with 
the wrong patient. 

This not unique to radiology 
— the same issues existed in the 
other departments who had their 
own systems ending up in their 

own viewer which again had to be 
linked/interfaced into the EMR. 

We knew that we had to change 
our strategy. We went away from 
thinking and focussing on VNAs 
and storage and retrieval systems. 

We realized that what we 
needed was a “Smart Library” 
which would have to do several 
things. First it had to manage in 
one place the context of all the 
images, their indexing, where 
they came from and where they 
should appear in the EMR. There 
would thus only be one connec-
tion back to the EMR. The new 
system also had to incorporate 
a viewer which would be multi-
purpose in nature and finally, 
the system had of course to have 
VNA a storage facilities. The 
“Smart Library” we opted for was 
the Imaging Clinical Information 
System (ICIS). 

The great thing about this set-
up is that on the image acquisition 
side of things it doesn’t get between 
the clinician  and his preferred way 

of practising his medical speciality. 
Thus the radiologist could pick the 
system best suited for his work-
load, the cardiologist would pick a 
system best suited for cardiology, 
and so on. Such systems are nearly 
always from different vendors, but 
with ICIS we are able to integrate 
these vendors into a single image 
distribution strategy that appears 
to the physician as a single user 
experience. Implemented across 
the enterprise this smart image 
library concept really was the 
appropriate approach for us. 

Q.  So in practice how did you 
go about implementing this 
design ?

A. Administratively we priori-
tized the order in which depart-
ments would be hooked up to 
the system. We started naturally 
enough with our radiology depart-
ment who, to their credit, recog-
nized that they had other priorities 
than getting into the business of 
mass image distribution. 

 A schematic view of the system currently used in the Cleveland Clinic.
The left hand side of the image relates to the clinical inventory, identifcation and workflow activities Cleveland 
Clinic first conducted inside its own practice to image-enable all of its various Institutes and specialties, and which 
are now available as a service to other provider organizations The right hand side describes the image distribution 
system, namely ICIS, or Imaging Clinical Information System from Agfa Healthcare.  Among other tasks, ICIS  deals 
in one place with the context of the images, their indexing and where they should appear in the EMR. ICIS also 
incorporates a universal viewer and VNA storage facilities.
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However, very soon after we 
started with radiology we delib-
erately chose to get other depart-
ments rapidly involved since we 
did not want the new system to 
be perceived as a “radiology-
only” system. In short order, we 
got our digestive disease (DD) 
department involved. Our Cleve-
land Clinic gastroenterology unit 
is one of the biggest and highly 
rated departments in this field in 
the United States. With endos-
copies, colonoscopies and other 
imaging modalities, DD is par-
ticularly image-rich.

Women’s health department was 
then next — with fetal ultrasound 
this is also an image-rich depart-
ment. The departments of pulmo-
nary function and ophthalmol-
ogy then followed. Dermatology 
was next — here there are a lot of 
images taken with relatively simple 
digital cameras. 

From day one however we set up 
a council on which all departments 
would be represented as they got 
involved with the system. It’s a 
rotating council, with members 
joining when their department 

is about to get involved and then 
leaving when the job of integrating 
the department’s images is done. 

Another management group we 
set up was what we called the phy-
sicians’ advisory group who focus 
only on imaging from an opera-
tional point of view. This group 
tends to deal mainly with indexing 
and with questions such as how 
should an image actually appear 
inside the EMR when it is indexed. 

In addition to these classical 
departmental images, there is also 
a more service-oriented imaging 
activity, where we look at images 
taken in various spaces through-
out the hospital, for example the 
operating room. We’re not talk-
ing here about diagnostic images 
taken of the patient prior to going 
to the OR but rather the whole 
range of images taken actually 
inside the OR, for example intra-
operative ultrasound, placement 
of central lines, etc. In the past 
,these types of images were typi-
cally burnt onto a disc, with the 
obvious danger of the disc sub-

sequently being lost or difficult 
to find.  Likewise on the ambula-
tory side, a priority is to be able 
to incorporate images typically 
taken by digital cameras or other 
personal devices. Such images 
should not remain on the clini-
cian’s i-phone. 

Q.  So now that most departments 
in the clinic are incorporated 
into the new system, how’s it 
panning out in practice? How 
efficient is it and how do you 
actually measure efficiency.? 

A. One measure of efficiency 
is that which is used in measur-
ing turn-around time — by that 
I mean how quickly does infor-
mation get back into the hands 
of the physician who ordered the 
tests. Here the new system is dra-
matically more efficient. It used to 
take hours for lab results to get 
back — now its minutes. As for 
imaging, the rate-limiting factor 
is now basically the time it takes 
for the patient to physically get to 
and from the department taking 
the images. The results come back 
instantaneously. 

Less easy to measure is the time 
lost by the physician in the old 
“hunt and search” activities trying 
to locate images. Now every user 
knows exactly where the images he 
is looking for are located. 

From a cost-efficiency point 
of view, by now we have virtually 
eliminated the physical delivery of 
paper-based medical records, and 
the physical delivery of films. Thus 
there has been a remarkable reduc-
tion in the level of staffing previ-
ously involved in such activities. 
This cost reduction is of course 
counterbalanced by the cost of the 
new program itself. 

However I see the primary 
advantage of the new system as 
future cost avoidance. On an enter-
prise-wide basis we anticipate that 
if we use the new integrated imag-
ing approach our costs per unit 
storage over say the next five years 
will be dramatically lower than 
if we had stuck with the depart-
mental approach to storage and 
retrieval of information. 

When discussing medical images most people think of radiology departments as the main source of images.  
However many other departments generate images, ranging from GI endoscopies to ambulatory images in areas 
such as Dermatology. In addition to these classical departmental images, there is also a more service-oriented 
imaging activity, such as the images taken in the operating room.  A whole range of images are taken in the OR, 
for example intraoperative ultrasound, placement of central lines, etc. Typically such images are burned on to a 
disc , with an obvious danger of them subsequently being lost or difficult to find. Now such images are located 
right in the EMR. 


