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Clearing the Clot

EVT:  What is the current state of deep vein 
thrombosis (DVT) treatment for the majority of 
patients in the United States?

Dr. Garcia:  I think the current practice in many 
ways, somewhat disappointingly, is initially still the 
same [as it was 10 years ago]. Patients who have acute 
DVT receive standard-of-care medical treatment. I do 
think, however, we’ve come a long way in recognizing 
the benefits of techniques like pharmacomechanical 

thrombolysis as well as catheter-directed thrombolysis 
in aiding these patients and improving their quality of 
life at the time, but I still think that we have a long way 
to go. Thankfully, the ATTRACT trial has completed 
[enrollment], which hopefully will show the benefit of 
aggressive management with endovascular techniques 
for DVT. 

Even in our institution, where we’ve developed pretty 
good algorithms for DVT, there is still a significant 
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number of patients who receive standard of care despite 
extensive clot—it really depends on who happens to see 
them up front. Across the country, I’d be amazed if it’s 
more than a third of the DVT population who could ben-
efit from it who actually receives aggressive DVT therapy.

Prof. Kucher:  Switzerland has improved a little bit. It’s 
a conservative country, but we have done a lot of work 
on increasing awareness for DVT, and now we see more 
patients being referred for catheter-directed thromboly-
sis and stenting. When we go back 10 or 15 years ago, 
we were not really aware of the clinical problems of ilio-
femoral DVT, and we underestimated the risk for these 
patients to develop postthrombotic syndrome (PTS). 
Now, I think our knowledge has improved over the last 
10 years, and we know that half of the patients at least 
have an increased risk of developing PTS if they are not 
being treated. 

Ten or 15 years ago, we went out and told our pri-
mary care physicians that we don’t want to have these 
patients in the hospital because we had low-molecular-
weight heparin and compression treatment, and we have 
not seen these patients in the hospital because they were 
managed as outpatients. They were diagnosed and man-
aged by vascular specialists in private care. Now, I think 
it’s our job to go out again and say, “We want patients 
with iliofemoral DVT back in the hospitals because there 
is more to do than just anticoagulation and compression 
therapy.”  

Dr. Lookstein:  I would echo Dr. Garcia and 
Prof. Kucher’s points—I think there is, unfortunately, 
only a minority of patients in the greater New York City 
area who are being treated with aggressive therapy. I 
would be surprised if it’s greater than 10% of patients 
with symptomatic lower extremity DVT who were being 
treated [endovascularly]. One of the major drivers has 
been a transition to outpatient treatment of DVT. There 
is not a tremendous public awareness campaign about 
options that patients can have, and certainly that public 
awareness campaign hasn’t filtered out to primary care 
physicians or primary hematologists who might be man-
aging these patients in an outpatient setting. I think it 
behooves all of us as vascular specialists to take that as a 
challenge to generate data. 

There is still a huge opportunity to educate primary 
care physicians, internists, and hematologists about 
the risks to their patients. A significant percentage of 
patients who I see in my practice are learning about 
these risks on their own, largely due to social media, 
which is a sad state for the level of public awareness 
about the potentially devastating consequences of PTS. 

Dr. O’Sullivan:  Most of the time, the focus of the 
internal medicine specialist or hematologist is not about 
the patient’s leg, it is about the side effects from the med-
ication. [The patients are] asked, “How are the tablets 
going? Any interactions? Any drug rashes?” Way down 
the list is, “How’s your leg?” and when the [patients] do 
tell them about the leg, the [physicians] say, “Oh, well 
that’s not my area, we’ll have to refer you on.”  

Prof. Kucher:  I think that’s very much true. I’m 
often invited to controversy sessions and speak in favor 
of catheter-directed thrombolysis and stenting, and I’m 
having difficult discussions with the contrasting speak-
ers because what I often hear from them is that we 
overestimate PTS. They say it’s probably less than 10%, 
and that’s the problem—they don’t even check the 
leg symptoms or look to see if the patient has swelling. 
There’s an additional point: Patients in the early stages 
of PTS have difficulties explaining their symptoms. 
Sometimes, you find that they gain weight, they exer-
cise less, but you don’t see much on the leg. Often, the 
leg is not even very swollen. Now imagine a physician 
has on the last of his list of priorities to check for symp-
toms and signs of PTS—then it’s no surprise to me that 
it’s underestimated. Our conservative colleagues are 
convinced that we exaggerate the problem, and this is 
the main concern I have for the future. 

EVT:  What is the referral pattern for your prac-
tice? Where are the DVT patients coming from? 

Dr. Wang:  That’s probably been the biggest change 
over the last half a decade. There [used to be] a lot of 
referrals for DVT that came through the hospital, where 
the patients were initially sent. [A vascular surgeon] 
would potentially capture some of the patients that 
need intervention at that point because you’d be asked 
to see them and may even be involved in their antico-
agulation regimens. 

The referral pattern now typically comes through the 
outpatient setting. A primary care physician may see 
the patient and say, “Hmm, this patient has a swollen 
leg,” so we make ourselves available to do ultrasounds 
so the patients will find their way to our office.

I started doing thrombectomy procedures for ilio-
femoral DVTs [in patients in the hospital who were 
having difficulty walking]. The patients would then go 
back to their primary care doctors, and I would seize 
every advantage or opportunity to help with the edu-
cation process. I would go out and essentially do grass-
roots educational programs in doctors’ offices, which is 
ultimately how we were able to build a referral base for 
these types of procedures.
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Dr. Lookstein:  One thing I would add is that the 
major transformation in primary care physicians’ and 
internists’ willingness to accept this aggressive proce-
dure is a commitment to provide it in the ambulatory 
setting. Historically, when we all used to treat patients 
with DVT 15 years ago, that required an inpatient stay 
of 2 to 3 days on average, sometimes much longer. 
Because this procedure using pharmacomechanical 
techniques is an outpatient procedure, there has been 
a greater acceptance of the procedure’s benefits for 
the patient population at large and a lower threshold 
to refer patients. When they know the patient will be 
home the same day and be safe, referring physicians feel 
much more comfortable sending the patients to you.

Dr. Garcia:  In our institution, I found that by edu-
cating the hospitalists (because the hospitalists do the 
admission and initial patient evaluations), they’re much 
less resistant to endovascular therapies for people suf-
fering from acute DVT. The amazing thing I find is that 
the hematologists still resist, despite the fact that every 
one of them had patients who were dealing with exten-
sive DVT and phlegmasia whom we’ve treated and had 
great successes. Their field in general, like oncology, 
is very scientific, and they need tens of thousands of 
patients to show a benefit in randomized trials to con-
vince them differently. 

Many of the referring physicians don’t recognize that 
by the advancement of our pharmacomechanical and 
debulking techniques, we’ve limited the amount of 
tPA. They keep bringing up numbers of giving tPA with 
astronomical bleeding rates, which we just don’t see. 
There’s been some ignorance to what we’ve actually 
been able to obtain across the world with these newer 
techniques.

EVT:  What is your preferred treatment algo-
rithm when a DVT patient comes to your office?

Dr. Garcia:  [If they’re not suffering from phlegma-
sia], usually we do serial ultrasounds for several weeks 
[to see if they are resolving the clot] … but we found 
that if we get to [these patients] within 4 weeks, we’re 
almost always successful in completely recanalizing and 
resolving the clot.

Once we know we’re going to treat, we get every 
patient on Lovenox starting the day before, and we use 
a technique called “rapid lysis” that we’ve been doing 
since 1997. We think that [technique] has completely 
changed our ability to rapidly restore flow, get wall-
to-wall apposition, clean out the vast majority of clot, 
and preserve the vein function, as well as the valve 
function. In over half of our population, [we perform a 

single] session, and those who may undergo additional 
catheter-directed therapy, it’s for a short period of 
time because you’ve debulked the clot. That technique, 
spiraling through the venous system and through the 
clot, is really our mainstay of treatment and has worked 
incredibly well.

Prof. Kucher:  First of all, we have to say that not all 
DVT patients are candidates for interventional treat-
ment. We have a flow chart in our hospital emergency 
department across all walls. When there is a DVT diag-
nosed in which the upper leg is swollen and at least 
the common femoral vein or a higher-located vein is 
thrombosed, those patients are candidates for interven-
tional treatment, which I would say is approximately 
20% of all DVTs. Most DVTs are confined to the thigh 
or the lower leg, and those patients are not candi-
dates for interventional treatment because their risk 
of PTS is very low. We have learned that the common 
femoral vein is the most important functional inflow 
vessel, where three veins of the leg come together. 
Functionally, if this vein or a higher vein is thrombosed, 
those patients have the highest risk of PTS. It’s fivefold 
higher than when any other vein is thrombosed, and 
those patients should be treated.  

We just published our series of 90 patients with ilio-
femoral DVT. In most cases, we use catheter-directed 
thrombolysis and a fixed-dose regimen of tPA (20 mg 
over 15 hours), and then we bring the patient back to 
the cath lab and do a venogram. Our stenting rate is 
80%; I think this is a very critical point because one of 
the problems from earlier studies was that the stenting 
rate was very low. For example, in the CAVENT study, it 
was 17%, and that’s the main reason that one-third of 
the vessels were closed at 6 months, and their PTS rate 
was 40% in the treated arm. In our series, the patency 
rate at 1 year was 96%, and the PTS rate was 6% and 
only mild PTS forms. 

Dr. Lookstein:  Most patients who are seeing me in 
the office have already received medical therapy and 
don’t feel that it’s giving them enough symptomatic 
relief. If patients come into my office seeking more 
aggressive therapy or if they’ve told their primary care 
provider they want more aggressive therapy, as part 
of the consent process of reviewing their options, we 
typically risk stratify them by obtaining cross-sectional 
imaging of their pelvis and lower abdomen to deter-
mine whether or not there is a mechanical cause for 
their iliofemoral DVT.

In the majority of patients with symptomatic ilio-
femoral DVT, there is, in fact, a mechanical cause, 
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and that goes into the risk stratification conversation. 
Most times, when patients find out that they do have 
a mechanical cause for their DVT, they’re much more 
enthusiastic about having that mechanical cause cor-
rected, and they’re willing to undergo the pharmacom-
echanical thrombectomy procedure.

These procedures are scheduled electively based on 
the patient’s convenience. Typically, the patients will 
come in early in the morning and have a fairly rapid 
Power Pulse™ spray thrombectomy procedure that 
usually takes about an hour, and then they’ll go to our 
recovery room and receive a short duration of catheter-
directed thrombolysis for anywhere from 4 to 6 hours. 
Then they’ll come back into a procedure room and 
have the offending lesion, typically in the pelvis, cor-
rected with a stent, as Prof. Kucher mentioned. As soon 
as the stent is implanted and it’s dilated, all the sheaths 
and equipment are removed from the patient. They 
will get an injection of Lovenox, as Dr. Garcia said, and 
they’ll go home in a few hours.

Dr. O’Sullivan:  That’s exactly where we should be 
going in my view—we want this to be a 1-day case, 
we want it to be safe; it is safe. Cross-sectional imag-
ing looking for an offending lesion typically near the 
confluence of the iliac veins is critical. Once you get the 
thrombus out and you stent that lesion—and the vast 
majority of patients do need a stent—their leg is almost 
normal in a day or two, and they go back to full activity 
quickly. 

Dr. Wang:  I [treat my patients] in an office-based 
lab, so there are some considerations that you need 
to make sure you take there. I also Power Pulse™ lytic, 
leave a lytic catheter mainly to hold my place, put the 
patients in the holding area, do some other cases, and 
then bring them back and do secondary intervention. 

The most important thing in making sure you have 
a successful, stress-free experience for your patients is 
to make sure that you give them significant education 
that their urine will turn brown or red, and that they 
need to be well hydrated so it disappears in 24 hours. 
For male patients, this is exceedingly important. If they 
do not stay well hydrated, there are untoward compli-
cations you can have that you don’t want. 

Dr. Garcia:  I have only one additional cautionary 
comment: in patients who present with either chronic 
or acute renal insufficiency, we back off from doing 
pharmacomechanical therapy only because of the risk 
of worsening their renal condition. We have found that 
clearly there is a direct correlation to worsening kidney 

failure and using pharmacomechanical technique. In 
that population, we may go to the “standard of care,” 
if you want to call it that, with catheter-directed lytic 
therapy to try to obviate any of the renal complications 
that may occur from hemolysis and hemoglobinuria. 

Prof. Kucher:  I also have one additional cautionary 
comment on sending patients home after thrombo-
lytic therapy the same day. If you do catheter-directed 
thrombolysis with 50 mg over 50 hours as it was done 
in the CAVENT study, there was a major bleeding rate 
of 9%. This is one of the reasons our medical commu-
nity is still conservative and says, “For stable disease like 
DVT, if you have a major bleeding rate of 9% with your 
intervention, then we will not refer patients to you.” 
They are correct, and that’s why if you do catheter-
directed thrombolysis, you should stop your treatment 
and terminate your lysis at 24 hours, maybe even ear-
lier. We stop at 15 hours in all cases, but you still have 
a 2% to 3% major bleeding rate if you do this. Especially 
if you also treat fragile patients, those with an increased 
risk of bleeding, or those who had postsurgical throm-
bosis—there is a risk of bleeding, and I would not 
send patients home the same day who have received 
thrombolytic treatment. This is a potentially dangerous 
drug, and I will always keep the patients in the hospital 
at least one night, even if I have done a single-session 
procedure. 

EVT:  How has the new 8-F AngioJet™ 
ZelanteDVT™ Catheter (Boston Scientific 
Corporation) impacted your practice so far?

Prof. Kucher:  I see an advantage in comparison 
to a 6-F device. I have the feeling it’s more powerful, 
not only because of the bigger device lumen, [but also 
the] rotational thrombectomy. With the [other] cur-
rent devices, you are not able to torque the device and 
change the angulation where the clot is being sucked in 
at the tip. I think it’s very important because in many 
cases, the catheter is not centrally located in the ves-
sel, and often the catheter is at the vessel wall. Now, by 
changing the angulation of the device, you will reach 
the clot even in eccentric positions of your device. I 
think this is probably one of the main advantages that 
[makes] the 8-F ZelanteDVT catheter more effective. 
Especially in combination with Power Pulse™ throm-
bolysis, I think the device is very effective. 

Dr. Lookstein:  I think the new catheter is uniquely 
designed to address the anatomic issues that we’re fac-
ing as we move more proximally in the lower extremity. 
In the last several years, we’ve been able to identify that 



Clearing the Clot

8 SUPPLEMENT TO ENDOVASCULAR TODAY JANUARY 2016

the iliac vein diameter, especially in the setting of acute 
thrombus, can range anywhere from 14 mm to even 
20 mm. There was clearly an unmet clinical need for 
a catheter with the ability to extract clot from a large 
luminal surface.

The 8-F system is clearly moving toward addressing 
that space, and the goal is that you’ll be able to extract 
a greater percentage of the thrombus in those patients 
in a single session. I think the goal here is to try and get 
90%-plus clot removal using a reliable, efficient method. 
This is a step in the right direction.

Dr. O’Sullivan:  It’s been very successful. Dr. Garcia 
showed me that by putting the 6-F AngioJet device 
inside an 8-F torque catheter, you could generate what 
I would call rotational thrombectomy. A lot of the focus 
at the moment in arteries is directional atherectomy—
this is directional thrombectomy. With the 8-F device, 
you can do it without the 8-F catheter as an adjunct, 
and you can get over 90% [clot removal] in probably 
under 20 minutes. 

Dr. Wang:  I do think that being more confident 
in the device’s ability to extract thrombus may lead 
toward modification to what we do now. As the tech-
nology progresses, people are going to modify their 
practice patterns if given additional tools to do better 
in that situation.

Dr. O’Sullivan:  [For me to change my practice 
pattern], it really has to happen in 2 hours. ICU beds 
are very difficult to come by. What they do in Bern as 
Professor Kucher describes, where the patients stay 
overnight … is a great technique, I just don’t have 
access to it. So for me, it has to work in 2 hours, and it 
does with this.  

Dr. Lookstein:  I think that any time you’re admit-
ting somebody overnight, it accelerates the cost of the 
procedure so much that it becomes unpalatable to a 
health care delivery system. The only way that this is 
going to catch on, if you want to look at health care 
economics in the United States, is to move it into the 
ambulatory space. If you are not utilizing such inten-

sive hospital resources, then it becomes palatable to a 
health system. 

Dr. Garcia:  Early results suggest a more efficient 
thrombus removal aided by the size and directionality 
of the catheter. This highlights a very important point 
in our data review. One of the things that we looked 
at was the cost benefit of a successful single-session 
pharmacomechanical thrombolysis versus the cost of 
overnight lytic therapy in the ICU compared to infu-
sion in our step down… Everyone who has done these 
procedures knows that infusions can sometimes go 2 
or 3 days in those who don’t use pharmacomechanical 
techniques. All of our patients for the last 3 or 4 years 
have gone to the vascular floor bed—they no longer go 
to the ICU for overnight infusion if it happens. 

One thing we looked at was the [single] session, 
which is what the AngioJet rapid lysis technique was 
allowing us to do, and we calculated the cost savings, 
since one of the complaints that has been written 
about is the upfront cost of these devices. We found 
that in 147 patients, if you were to take that single ses-
sion and do an overnight infusion, we were seeing an 
approximate savings of $1.5 million—just in that small 
population.

The benefits from increased upfront costs of using 
this device can be seen downstream by minimizing the 
need for catheter thrombolysis by increasing the effi-
ciency of pharmacomechanical thrombolysis as is seen 
early with the ZelanteDVT.

Dr. Lookstein:  The cost of an ICU [stay] can be 
upwards of 10 times the cost of a thrombectomy cath-
eter—that’s the hidden truth. So you’re paying a slight 
modicum of cost up front, but you’re saving a tremen-
dous amount by keeping the patients’ care at the same 
level of intensity and not escalating their care overnight. 

[The CAVENT trial] really answered the open vein 
hypothesis. Patients with an open vein did dramati-
cally better in terms of their quality of life afterward. 
How can we get more patients’ veins open to improve 
their quality of life? At least among the practitioners 
here, I think that involves the use of a thrombectomy 
system. n


