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INNOVATIVE PROCEDURES GIVE PATIENTS OPTIONS 
For patients for whom mitral valve replacement is indicated, cardiac surgeons are 
increasingly opting for bioprosthetic valves over their mechanical counterparts. 

Solutions for

 RECURRENT  
MITRAL  
DISEASE

DR. SIMON: I am excited to talk with you about the long-
awaited results of the IMPROVE-IT study evaluating ezetimibe 
on top of simvastatin in post-ACS patients. Tell me more about 
the trial and results presented at the AHA Scientific Sessions in 
November 2014.

DR. ZIDAR: The trial addressed an important hypothesis – if 
we lower LDL further with a second lipid lowering agent, we 
reduce cardiovascular events. IMPROVE-IT was launched 
nearly nine years ago and this event-driven trial required seven 
years of follow-up.

DR. SIMON: Top line results?

DR. ZIDAR: The addition of ezetimibe to simvastatin 40 mg 
reduced the primary endpoint – a composite of CV death, 
MI, stroke, unstable angina requiring rehospitalization or 
revascularization – by 6.4 percent when compared with patients 
receiving simvastatin alone. The absolute reduction over seven 
years was 2 percent, corresponding to a number-needed-to-
prevent one event of 50. There was a 13 percent relative risk 
reduction in MI and a 21 percent relative risk reduction in 
ischemic stroke with no effect on all-cause death.

DR. SIMON: What happened to LDL cholesterol levels  
in these patients?

DR. ZIDAR: The trial results are preliminary since a published 
manuscript is still pending. At baseline, mean LDL cholesterol 
levels in both treatment arms of ACS patients was 95 mg/
dL. LDL was 69.9 in simvastatin alone and 53.2 mg/dL in 
simvastatin plus ezetimibe, so a 17 mg/dL difference.

DR. SIMON: So this trial allows us to answer whether  
“lower is better”?

DR. ZIDAR: Yes, and it is all the more interesting given the new 
lipid guidelines that simply recommend moderate- or high-
intensity statins without LDL targets.

DR. SIMON: A statistically robust finding, but is it clinically 
meaningful?

DR. ZIDAR: The number-needed-to-prevent one event was 50 
over seven years, but on-treatment analysis suggested that the 
NNT might be closer to 38. It is important to emphasize that 
the treatment effect was observed in a high-risk post-ACS 
setting, not lower-risk patients such as primary prevention.  

DR. SIMON: Is the trial still relevant today when we are  
using atorvastatin 40 – 80 mg or rosuvastatin 20 – 40 mg  
as recommended in the lipid guidelines rather than  
simvastatin 40 mg?

DR. ZIDAR: I think the trial’s main finding and significance is 
that lower is better. We learned from TIMI-22/PROVE-IT 
that atorvastatin was superior to pravastatin in reducing major 
adverse CV events because atorvastatin was more potent in 
lowering LDL cholesterol. Subgroup analysis showed that 
patients who achieved LDL cholesterols less than 50 mg/dL did 
better than those who were less than 70 mg/dL. Companion 
IVUS studies showed that regression and arrest of progression 
was greatest in patients with the lowest LDL levels.

DR. SIMON: What does it mean for your clinical practice?  
When do you use ezetimibe?

DR. ZIDAR: I use ezetimibe as another shot-on-goal when 
statins alone do not lower LDL cholesterol sufficiently or 
are not tolerated by the patient due to myalgias or other side 
effects. The results of this trial have important implications for 
the multiple trials targeting PCSK9 evaluating whether LDL 
lowering by this novel approach reduces clinical events.

DR. SIMON: I agree. I predict the PCSK9 trials will be effective 
in reducing CV events in both statin tolerant and statin 
intolerant patients. I look forward to discussing these trials 
with you in the near future, and the full-length manuscript of 
IMPROVE-IT to learn more about the results of this study.
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Lower is Better?  IMPROVE-IT Trial

View the full discussion at UHhospitals.org/IMPROVEIT.

“Bioprostheses allow the patient to avoid the 
issue of lifelong anticoagulation medication 
(coumadin), which is required by mechanical 
valves,” says cardiac surgeon Alan Markowitz, 
MD, Chief Surgical Officer and Co-Director of 
the Valve & Structural Heart Disease Center 
at University Hospitals Harrington Heart & 
Vascular Institute. “Taking coumadin itself has a 
complication rate that is cumulative. The longer 
a patient takes it, the higher the likelihood of 
experiencing a bleeding problem caused by it. 
There is also a compromise of lifestyle. Because 
one bruises more easily, any trauma can create 
a significant bleed in different areas of the body. 
Young people especially wish to avoid it.”

Despite their advantages, however, bioprosthetic 
xenografts degrade over time, typically lasting 
between 10 and 20 years. For some patients, 
a redo procedure is possible to replace the 
failing bioprosthesis. But for others, the risks 
of open cardiac surgery are now prohibitively 
high. “If people are coming back for a second 
operation, they’re typically significantly older,” 
Dr. Markowitz says. “They may have other kinds 
of comorbidities, such as kidney, liver or lung 
disease.” Research shows that the mortality and 
morbidity rates for redo mitral procedures can 
approach 15 percent.  

Patients who’ve undergone surgical mitral valve 
repair with an annuloplasty ring also often 
become candidates for a second procedure.  
Late recurrence of mitral regurgitation is 
described in up to 30 percent of patients with 
ischemic mitral regurgitation. 

“For patients with functional mitral regurgitation, 
which is usually secondary to a previous heart 
attack, the results of the mitral valve annuloplasty 
are not as favorable as those performed in 
patients with degenerative mitral regurgitation,” 
says Guilherme Attizzani, MD, an interventional 
cardiologist who specializes in structural  
heart disease at UH Harrington Heart &  
Vascular Institute.

“For people with degenerative mitral 
regurgitation, surgical repair works very 
well. However, people with functional mitral 
regurgitation tend to continue to progress,”  
adds cardiac surgeon Soon Park, MD, Chief of 
the Division of Cardiac Surgery and Co-Chair, 
Clinical Executive Committee at UH Harrington 
Heart & Vascular Institute. “The heart continues 
to dilate and get weaker.”
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Post: Transesophageal ECHO  
showed no MR

Pre: Transesophageal ECHO  
showed severe MR
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before deployment

MINIMALLY INVASIVE OPTIONS
At UH Harrington Heart & Vascular 
Institute, patients with recurrent mitral 
disease whose risk of a repeat open 
surgery is prohibitively high have several 
minimally invasive, catheter-based 
options. Expanding on the technological 
advances that have made transcatheter 
aortic valve implantation (TAVI) an 
accepted and viable option, cardiac 
surgeons and interventionalists now 
deliver replacement mitral valves via 
catheter. “We’re finding that the TAVI 
technology has all sorts of applications,” 
Dr. Markowitz says.

Performed with the patient under 
general anesthesia but without the 
use of cardiopulmonary bypass, 
these “valve-in-valve” and “valve-in-
ring” procedures involve a mini left 
anterior thoracotomy at the fifth or 
sixth intercostal space, granting direct 
access to the apex of the left ventricle. 
“It’s about a five-centimeter incision,” 
Dr. Markowitz says. The apex is then 
punctured, and a soft guide wire is 
inserted and passed through the existing 
bioprosthesis. The new valve, the 
Edwards SAPIEN XT, is then positioned 
and deployed. 

The patient’s angiogram guides the 
procedure, with transesophageal 
echocardiography (TEE) for support. 
“For the valve implantation itself, there 
is a good landmark we can clearly see,” 
Dr. Attizzani says. “We use the TEE to 
check the results.” At UH Case Medical 
Center, the typical hospital stay for these 
patients is three to five days.

A FIRST FOR UH CASE 
MEDICAL CENTER
First performed successfully in humans 
in 2009, transcatheter “valve-in-valve” 
procedures have evolved to the point 
that they’re now almost routine for the 
highest-risk patients, Dr. Markowitz 
says. However, that is not the case with 
the more recently developed “valve-in-
ring” option. Having previously been 
performed only a handful of times at 
select medical center in Europe, the first 
“valve-in-ring” procedure in the U.S. 
was done at UH Case Medical Center in 
November 2014. 

Drs. Markowitz and Attizzani implanted 
a new bioprosthesis in an 89-year-
old woman who had undergone two 
previous mitral valve surgeries. “She was 
quite frail and was in constant heart 
failure,” Dr. Markowitz says.  
“She recovered beautifully. Her response 
has been extraordinary.” They also 
successfully completed a second  
“valve-in-ring” procedure in a  
73-year-old patient.

For Drs. Markowitz and Attizzani, the 
technical question with the “valve-
in-ring” procedure was whether the 
replacement bioprosthesis would stay 
securely in place within the annuloplasty 
ring post-procedure. “With TAVI, the 
valve stays in place because of oversizing 
and the calcium within the aorta,”  
Dr. Attizzani says. “In this case,  
instead of calcium inside the valve,  
we had a flexible ring.” However,  
the team discovered that the 
combination of suturing and the  
body’s healing process around the  
ring gave it the needed stability.  
“We initially believed that it would  
hold nicely in place, and that is exactly 
what happened,” Dr. Attizzani says.
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MITRACLIP-IN-RING
Dr. Attizzani has also performed another 
minimally invasive mitral procedure 
at UH Case Medical Center, using the 
percutaneous MitraClip device to correct 
a failed annuloplasty. He trained to 
perform this procedure at Ferrarotto 
Hospital in Italy, where the technique 
was first described.  

Writing in the Journal of the American 
College of Cardiology in March 2014, 
Dr. Attizzani and his Italian colleagues 
described six “MitraClip-in-ring” 
procedures. All six patients achieved a 
mitral regurgitation grade of 2+ or lower 
after clip implantation. In addition, 
five of the six patients improved in left 
ventricular ejection fraction and New 
York Heart Association (NYHA) heart 
failure functional class.

“These results open a new avenue 
for further investigation of the role 
of MitraClip in this complex clinical 
scenario,” Dr. Attizzani says. “However, 
this procedure is limited to those 
with dysfunction of the ring with 
regurgitation, not stenosis.”

THE IMPORTANCE  
OF PATIENT SELECTION
Although they’re encouraged by the 
recent advances in minimally invasive 
therapies, the mitral valve team at  
UH Case Medical Center is clear-eyed 
about its applications. “The technology 
works, but we have to be disciplined 
in how we apply it,” Dr. Markowitz 
says. “There are times when an open 
procedure is much better. It may take 
more of a toll on the patient initially, but 
the name of the game is the long-term 
result. The patient selection is really 
the key. Just because you have a new 
technology, it doesn’t mean that it is 
applicable to everyone.”

At UH Harrington Heart & Vascular 
Institute, patients being evaluated 
for recurrent mitral disease undergo 
a thorough evaluation involving 
cardiology, cardiac surgery, radiologic 
imaging and vascular surgery. “We 
have a multidisciplinary, comprehensive 
approach to valve problems, including 
surgery and these newer, evolving 
technology-based therapies,” says 
Dr. Park. “Patients get a thorough, 
comprehensive evaluation and will be 
directed to the appropriate therapy. 
For certain people, these evolving 
technologies are a wonderful alternative 
that they didn’t have before.” 

“Everybody has input,” Dr. Markowitz 
adds. “The result is a very balanced  
view of who should be a candidate  
for these minimally invasive procedures 
and who shouldn’t.”

For more information about treatment for recurrent  
mitral disease or to refer a patient, call 216-844-3800.

4     |    University Hospitals Case Medical Center  •  UHhospitals.org/Heart



216-844-3800  •  University Hospitals Case Medical Center     |    76     |    University Hospitals Case Medical Center  •  UHhospitals.org/Heart

A SOPHISTICATED SOLUTION  
FOR SOLVING DYSPNEA’S DIAGNOSTIC DILEMMA

Dyspnea is a common, nonspecific symptom, cutting across cardiopulmonary, 
musculoskeletal and neuromuscular conditions and presenting physicians with 
an often-puzzling diagnostic dilemma. When its cause isn’t clear, cardiologists 

may suspect pulmonary conditions; pulmonologists may point to cardiovascular 
conditions, creating frustration and confusion for their patients.

D.O. is grateful for his health and his life after surviving a devastating 
aortic dissection that involved his entire aorta. He was successfully 
treated by a collaborative team of experts in both cardiac and vascular 
surgery at UH Harrington Heart & Vascular Institute.

The 58-year-old bank executive, who was discovered unconsciousness 
in his car on his way home from work one evening, was rushed to 
the ER. En route to University Hospitals Case Medical Center, he 
experienced numbness in his toes, which began progressing up both 

legs. In the ER, he began to lose feeling in his arms. 

D.O. was found to have a life-threatening Stanford type 
A aortic dissection, along with signs and symptoms of 
tamponade and malperfusion to lower extremities. 

Not only was the ascending aorta dissected, but 
D.O. was bleeding into his pericardium, causing 
tamponade. The tear also extended into the aortic 
annuls, causing aortic incompetency. 

His body core temperature was cooled to 18° C for a 
brief circulatory arrest, stopping blood flow to the entire 

body, and his dissected aorta was replaced from resuspended aortic 
valve to proximal part of his aortic arch. The surgery was successful, 
but some of D.O.’s other problems persisted.

“After we fixed his life-threatening condition, he still had evidence  
of persistently compromised blood flow to some parts of his body,”  
says Dr. Park. 
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COMPLEX TYPE A 
   AORTIC DISSECTION

“How you treat an aortic dissection depends  
on whether the ascending aorta is involved  

or not,” says Soon Park, MD, Chief of the Division  
of Cardiac Surgery and Co-Chair, Clinical Executive 

Committee of UH Harrington Heart & Vascular Institute. 
“Unless there is a catastrophic reason not to, you 

must immediately proceed to the operating room 
for surgical repair of ascending aortic dissection to 

prevent lethal complications.”
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Invasive 
Cardiopulmonary 

Exercise Testing 

“There can be a desperation to find an 
answer,” says cardiologist Trevor Jenkins, 
MD, Co-Director of the Dyspnea Center 
at University Hospitals Harrington Heart & 
Vascular Institute. “People are frustrated 
because their lifestyle is limited.”

At UH Harrington Heart & Vascular 
Institute, patients experiencing 
chronic, unexplained dyspnea undergo 
a comprehensive, multidisciplinary 
evaluation, often with the cardiologist 
and pulmonologist in the same room. 
“We believe the history and the physical 
are the most powerful part of the 
story. That’s the bedrock,” Dr. Jenkins 
says. “That helps us determine which 
provocative tests we should do.”

For many of these patients, the 
centerpiece of the evaluation is an 
invasive cardiopulmonary exercise 
test (ICPET). Unlike its noninvasive 
counterpart, the ICPET involves placing 
catheters in the pulmonary and radial 
arteries before an exercise challenge 
on a stationary bicycle. This allows for 
the simultaneous assessment of the 
patient’s cardiovascular, respiratory and 
metabolic function in real time, with 
complete cardiopulmonary hemodynamic 
and oxygen extraction analysis from 
peripheral tissue. 

The technology behind the ICPET is not 
new, but the test tends to be underused. 
It is available only at select academic 
medical centers nationwide. “The 
operator learning curve and the amount 
of equipment are both significant,” Dr. 
Jenkins says. “It’s assembling things that 
are done separately, but doing it in such 
a way that the whole is greater than the 
sum of its parts.”

Pulmonologist Robert Schilz, DO, 
PhD, Co-Director of UH’s Dyspnea 
Center, notes that he has used exercise 
physiology in complex cardiopulmonary 
disease for almost 20 years. “But 
there’s a sophistication now, borne 
out of necessity,” he says. “The aging 
population and the complexity of their 
disease have led to many patients who 
have a complicated combination of  
heart and lung problems.”

In terms of differential diagnosis, the 
ICPET is especially helpful in identifying 
exercise-induced diastolic heart failure 
and exercise-induced pulmonary arterial 
hypertension. “When you have this very 
peculiar population of people who are 
puzzling, a handful of conditions typically 
fly under the radar,” Dr. Schilz says. “A 
number of those can be identified with 
this testing.” 

ICPET results can also point to 
mitochondrial myopathy. “That’s really 
only a pattern you can recognize when 
you measure how much oxygen is  
going into the body through the 
mouthpiece and how much is left  
when you’re sampling from the 
pulmonary artery catheter, plus looking 
at the response curves in terms of 
blood pressure and heart rate and 
other standard parameters of exercise 
performance,” Dr. Jenkins says.

For all the complexity of the invasive test, 
the results for patients are fairly simple – 
reduced work-up time and an expedited 
path to diagnosis. 

“The benefit of looking at all the 
parameters simultaneously is that it 
gives you the option to make very 
sophisticated diagnoses and insights that 
you may not be able to make otherwise,” 
Dr. Schilz says.

For more information about ICPET 
at UH Harrington Heart & Vascular 
Institute or to refer a patient  
for a dyspnea evaluation,  
call 216-844-3800.
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Figure 1.  CT angiogram of the thoracic aorta prior to repair. This 
shows a dissection tear starting in the ascending aorta 
and continuing down the descending thoracic aorta.

Figure 2.  An axial CT image reveals that the aorta below the renal 
arteries is heavily calcified. The dissection has collapsed 
the calcific plaque and compressed the true lumen. 
Both true and false lumens are thrombosed.  

Figure 3.  Using endovascular techniques, a catheter is navigated 
through the calcified aorta. An IVUS (intravascular 
ultrasound) catheter is used to confirm true lumen 
passage of the catheter from the heart to the pelvis.

Figure 4.  The thoracic aorta is treated with an endovascular 
stent-graft to expand the true lumen.

Figure 5.  The abdominal aorta is also treated with an 
endovascular stent-graft to restore patency and  
blood flow to the lower extremities.

figure 1 figure 2 figure 3

figure 4 figure 5It was clear D.O. needed further 
surgery. D.O. went directly from 
the cardiac operating room to the 
vascular hybrid operating room, 
equipped with advanced imaging 
capabilities and under the direction 
of Vikram Kashyap, MD, Chief of 
the Division of Vascular Surgery and 
Endovascular Therapy and Co-Chair, 
Clinical Executive Committee of UH 
Harrington Heart & Vascular Institute.

Dr. Kashyap utilized intravascular 
stents to direct the blood into the 
true lumen, away from the false 
lumen created by the dissection in 
the descending aorta.

“This patient had a very complicated 
situation with a dissection in the 
setting of severe aortic calcification 
and occlusive disease,” says Dr. 
Kashyap. “It appeared the dissection 
had cleaved his calcium in his 
infrarenal aorta and compressed 
the true lumen until it was almost 
essentially occluded. The patient had 
little or no blood flow to both legs.”

Using endovascular techniques,  
Dr. Kashyap navigated the calcific 
disease and recanalized the aorta 
from both sides. 

“He had a pretty challenging case,” 
says Dr. Kashyap. “Advanced 

imaging, including 
intravascular ultrasound, 

aided in identifying the 
exact location of the 
problem. The patient 
required thoracic aortic 
stent grafting, which 
is commonly used for 

dissection. In addition, 
he needed aortic stenting 

of the abdominal aorta, which 
is not common.”

D.O.’s only lasting reminder of 
his health crisis is the loss of his 
right great toe, resulting from a 
gangrenous condition brought  
on by severe ischemia. 

“He will need to follow up with  
us every six months for life to make 
sure his stents are clear and the  
blood flow is adequate,” Dr. Kashyap 
says. “We don’t have lifelong data 
for this extensive of a repair, but 
we will be vigilant for any problems 
down the road.”

Both surgeons agree that not only 
was D.O. fortunate to have been 
promptly intercepted by emergency 
responders when he initially lost 
consciousness, but also lucky to be 
near a leading academic medical 
center capable of handling his 
complex case.

For more information on the surgical  
and endovascular capabilities of  

UH Harrington Heart & Vascular Institute,  
call 216-844-3800.

“At UH, we have a system of multiple 
hospitals, embedded in the community 

and integrated in such a way that if a patient 
presents to any local emergency room with an 

aortic dissection, we can get the patient airlifted 
in an expeditious manner to perform surgery,” 

Dr. Park says. “We have a multidisciplinary team 
dedicated to the care of our patients – even 

the most unusual cases.”
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case  
study

A 69-year-old woman with a history of dyslipidemia, coronary artery disease and heart failure with ejection fraction (EF) of 
35 percent was considered for intracardiac defibrillator placement. Cardiac MRI shows that the myocardium is globally viable. 
Cardiac catheterization is pursued first with a plan to open the left anterior descending (LAD) artery, as this could improve EF. 
Percutaneous coronary intervention of the LAD was attempted utilizing retrograde approach via septal branch and reverse 
controlled antegrade and retrograde subintimal tracking technique (reverse CART). Successful implant of two drug-eluting stents 
with final TIMI 3 flow was obtained. Patient’s EF improved from 35 percent to 50 percent on echocardiography.

Cardiologists at University Hospitals Harrington Heart & Vascular Institute  
are now using fractional flow reserve computed tomography (FFRct) technology  
in the diagnosis of coronary artery disease – the first team in the U.S. to do so.  
The technology, developed by HeartFlow, Inc. and approved by the U.S. Food and 
Drug Administration in November 2014, is the first and only noninvasive diagnostic 
test specifically designed to provide cardiologists with both anatomic and functional 
information regarding the extent and significance of coronary artery blockages.  
CT angiography is combined with supercomputer-derived blood flow 
measurements of the three major coronary arteries to create a  
three-dimensional model of the patient’s coronary arteries.

Catheter-based treatment of chronic total 
occlusion (CTO) has historically been a bit of 
mismatch – the often rock-like calcification 
of the occlusion vs. a relatively unsubstantial 
intervention wire. “There’s been a continuous 
evolution of the wires we use,” says Hiram 

Bezerra, MD, PhD, who specializes in percutaneous treatment  
of chronic total occlusion at University Hospitals Harrington 
Heart & Vascular Institute. “We try to ‘win’ with a hard wire,  
but sometimes the hardest wire cannot ‘win.’”

However, new technologies and techniques in the 
interventionalist’s arsenal are making the procedure more  
of a fair fight. Success rates that have typically fallen in  
the 60- to 70-percent range have increased significantly. 
“There’s been a dramatic difference in the past five years,  
mostly the result of new innovative devices and strategies,”  
Dr. Bezerra says. “Today, even with the most challenging 
anatomy, you still have success rates around 90 percent.”

One important factor in this new success is a blunt 
microdissection catheter called the CrossBoss™. The 
interventionalist advances this catheter through the soft 
subintimal space instead of the occluded true lumen, crossing 
the occlusion. “It’s a subintimal trajectory along the vessel 
wall, but still within the vessel architecture,” Dr. Bezerra says. 
“Instead of going through the rock, you go around the rock.” 
This is followed by re-entry into the distal true lumen, achieved 
with a new, task-specific tool called the Stingray™ balloon. 
After inflation, the balloon automatically orients one exit port 
toward the true lumen, which is accessed using a stiff guide 
wire. “Now that you have your opening, it becomes a standard 
PCI with balloon and stent,” Dr. Bezerra says.

Another innovation improving CTO outcomes is the retrograde 
technique. Using this approach, the interventionalist advances  
a guide wire and microcatheter, but navigates through a 
collateral vessel to reach the occlusion from the distal end.  
“It may seem a bit paradoxical, but there are advantages  
to this approach,” Dr. Bezerra says. “The distal end may not 
have that hard, initial cap that can be so hard to penetrate. 
In addition, the anatomy may be much more clearly defined 
through the collateral vessels.”

At UH, Dr. Bezerra uses the full complement of technologies and 
techniques in percutaneous treatment of CTO, employing what 
has become known as the “hybrid approach.” This involves 
a preprocedure, in-depth review of angiographic images, 
establishing the significance of the proximal cap, the length 
of the occlusion, size of the vessel from the distal end to the 
occlusion and the location and size of collateral vessels that 
could be used for a retrograde approach. These determinations 
drive the selection of technique – antegrade, antegrade 
dissection and re-entry or retrograde, or some combination. 
“The modern approach to CTO is this hybrid approach,”  
Dr. Bezerra says. “There is an algorithm to follow to  
determine which approach to try first, but ultimately,  
you keep all your options open.”

These procedures are also only assigned to selected operators 
during dedicated days. “It really has become a subspecialty, and 
even highly experienced operators should consider referring 
patients to specialized CTO programs,” Dr. Bezerra says. 

Dr. Bezerra characterizes the number of CTOs currently being 
addressed percutaneously as “minimal,” perhaps 20 percent. 
However, he says, as treating cardiologists continue to learn 
more about the increasing success of the procedure, that is 
likely to change. “It’s a missed opportunity if you don’t consider 
it,” he says. “You may be recommending open-heart surgery on 
a vessel that can be successfully addressed through a catheter.”

CASE 1: An 86-year-old woman with 
a history of congestive heart failure, 
diabetes mellitus, cerebrovascular disease, 
hypertension, dyslipidemia and evidence 
of aortic stenosis presented with stable 
angina. A diagnostic cath procedure 
showed a severe lesion in the mid right 
coronary artery (RCA). A transcatheter 
aortic valve intervention (TAVI) work-
up CTA exam was consistent with a 
moderate-to-severe RCA lesion (see figure 
1). FFRct value analysis revealed severe 
positive CT-FFR = 0.68 (see figure 2). In 
light of these findings, invasive angiogram 
was recommended (see figure 3), and PCI 
of the RCA with stent was performed.

CASE 2: A 59-year-old man with a 
history of congestive heart failure, 
diabetes mellitus, COPD, hypertension, 
dyslipidemia and a family history of 
coronary artery disease presented with 
stable angina. He also had atypical chest 
pain, an equivocal exercise tolerance 
test and a high coronary calcium score. 
Angiography revealed an intermediate 
lesion in the left main coronary artery 
and a severe lesion in the left anterior 
descending (LAD) artery (see figure 4). 
FFRct analysis revealed a positive value 
for the LAD (0.74), with most gradient 
concentrated at the mid LAD and no 
gradient across the left main (see figures 
5 and 6). Considering the nonsignificant 
left main disease, options for PCI vs. 
CABG were offered.

CASE 3: A 65-year-old woman with a 
history of multiple myeloma without 
remission was preparing to begin stem 
cell therapy, putting her at risk for 
coronary artery disease. She was a former 
smoker and has a family history of CAD. 
CTA was performed to rule out CAD, but 
the interpretation was difficult because of 
the high degree of calcification (see figure 
7). FFRct value was normal, and invasive 
catheterization was therefore avoided 
(see figure 8).

figure 1

figure 4

figure 5

figure 7

figure 3

figure 2

figure 8

figure 6

HeartFlow FFRct 
Technology Now in Use 
at UH Harrington Heart 

& Vascular Institute
Case Studies Show Value  

of Noninvasive Test

Read more about how UH cardiologists are using this revolutionary new technology.

?

CTO LAD

Crossing 
CTO LAD 
retrograde

Across 
retrograde 
into LAD

Recanalized 
LAD

New Technologies, 
Approaches Boost 

Percutaneous  
Success Rates

CONQUERING CHRONIC TOTAL OCCLUSION

For more information on percutaneous  
intervention for CTO at UH or to refer  
a patient, call 216-844-3800.

case study



UNIVERSITY HOSPITALS
Marketing & Communications
MSC 9160
11100 Euclid Avenue
Cleveland, Ohio 44106

University Hospitals Case 
Medical Center and Case 
Western Reserve University 
School of Medicine are 
consistently recognized as two 
of the premiere institutions  
in the nation, according to  
U.S. News & World Report.

Heart & Vascular Innovations Spring 2015
Contributors: Daniel Simon, MD; Guilherme Attizzani, MD; Hiram Bezerra, MD, 
PhD; Trevor Jenkins, MD; Vikram Kashyap, MD; Alan Markowitz, MD;  
Soon Park, MD; Robert Schilz, DO, PhD; David Zidar, MD, PhD  
Writers: Kelly Kershner, CJ Sheppard Designer: Heather Sandrey
Marketing Manager: Tiffany Hatcher
Heart & Vascular Innovations is published by University Hospitals for physicians 
and should be relied upon for medical education purposes only. It does not 
provide a complete overview of the topics covered and should not replace the 
independent judgment of a physician about the appropriateness or risks of a 
procedure for a given patient.
UHhospitals.org © 2015 University Hospitals in Cleveland, Ohio. All rights 
reserved. Contents of this publication may not be reproduced without the 
express written consent of University Hospitals.
To ensure you receive future cardiovascular-related communications from  
UH Case Medical Center, please email HVInnovations@UHhospitals.org.

A 79-year-old man with a PMH significant 
for CAD, NSTEMI in 2012, Afib and HTN. 

SYMPTOMS: 

Stable lower extremity edema, stable dyspnea 
on exertion, stable fatigue, stable exercise 
intolerance, denies orthopnea and denies 
paroxysmal nocturnal dyspnea. Associated 
symptoms include no chest pain, no syncope, 
no palpitations and no recent weight gain. 

The patient presents with nonischemic heart 
failure. The patient’s last LV ejection fraction 
was 40 – 45 percent. The patient is NYHA 
functional Class III. 

TESTS: 

• Nuclear stress show evidence of ischemia

• Cath mild diffuse disease

•  Echo severe concentric left ventricular 
hypertrophy is observed

IMAGE CHALLENGE: 
WHAT IS THE DIAGNOSIS? 

Below is a short axis view of the heart at mid-cavity level. This is a T1 
weighted 2-D sequence with breath hold. This was acquired 12 minutes 
after administration of 0.3 mmol/kg of gadolinium-based contrast.

ANSWER:
Cardiac amyloidosis. The circumferential pattern of transmural enhancement with areas of 
predominantly subendocardial, with preserved wall thickness is characteristic of amyloidosis.

The dark cavity is an expression of high uptake of gadolinium, rapid washout, of the gadolinium 
to the increased third space along the body, infiltrated by amyloid. Cardiac amyloidosis is found in 
about one fourth of cases of familial amyloidosis.  
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