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LET'S GET TO THE POINT  IT’S TIME FOR A NEW STANDARD OF CARE

Peripheral artery disease (PAD) and critical limb 
ischemia (CLI) are major and growing health 
concerns with profound implications for both 
patients and health care systems. PAD affects 

approximately 200 million people globally, and its 
prevalence is increasing due to rising rates of obesity 
and diabetes.1 CLI, a severe form of PAD, involves 
critical reductions in blood flow to the limbs, leading 
to severe complications such as nonhealing ulcers and 
gangrene. The severity of CLI is reflected in its high rates 
of limb amputation and mortality, with a 45% mortality 
rate at 12 months for patients who undergo a major 
amputation.2 The mortality rate for CLI exceeds that of 
many cancers, with some experts describing it as “vascular 
cancer” due to its severe and often fatal nature.3 

Moreover, CLI imposes a substantial economic burden. 
The cost of CLI-related major amputations is significant, 
with an estimated direct medical cost of $13.4 billion. 
However, this amount doesn’t include the costs related 
to long-term care and loss of productivity; the annual 
cost for follow-up care exceeds $160,000 per patient, with 
lifetime costs adding an additional $11.1 billion, for a total 
of $24.5 billion.4 Alarmingly, over 50% of CLI patients 
receive major amputations without undergoing adequate 
revascularization, emphasizing the need for improved 
screening and intervention strategies to reduce both the 
human and economic toll of this condition.5 Addressing 
these challenges requires concerted efforts to enhance 
treatment approaches and preventive measures to better 
manage this debilitating disease.

SERRATION BALLOON ANGIOPLASTY
The Serranator® PTA Serration Balloon Catheter (Cagent 

Vascular) represents a significant advancement over 
plain old balloon angioplasty (POBA). Unlike other focal 

force therapies that use helical or longitudinal wires, the 
Serranator has stainless steel serrated elements along the 
surface of the balloon so that pressure can be concentrated 
longitudinally along many points of contact (Figure 1). This 
design generates a point force over 1,000 times greater than 
POBA. This technology may reduce the risk of dissection 
and uncontrolled fractures often associated with POBA 
by directing energy along the serrated line. Serranator can 
be utilized for vessel preparation prior to drug or stent 
delivery or as a standalone tool while minimizing recoil and 
dissections. It is effective across all lesion morphologies, 
including both fibrotic and calcific tissues, providing 
optimal lumen gain. The PRELUDE and PRELUDE BTK 
studies demonstrated a > 97.7% freedom from target 
lesion revascularization rate at 6 months6,7 and only a 1.9% 
bailout stent rate in the PRELUDE BTK study.7
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Figure 1.  The Serranator has stainless steel serrated elements 
along the surface of the balloon to create linear, interrupted 
scoring along the endoluminal surface (A). Serranator applies 
1,000 times the force compared to POBA (B).
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ATK LANDSCAPE
Above-the-knee (ATK) interventions generally involve 

larger vessels, where endovascular techniques, drug-
coated or drug-eluting therapies, and stenting are more 
straightforward. The primary challenge in the ATK space 
is achieving durable outcomes without concerns about 
intensive anticoagulation. Although stenting is more 
commonly used ATK, where the risk of thrombosis and 
bleeding complications is comparatively lower than below 
the knee (BTK), drug-coated balloon (DCB) angioplasty 
may help mitigate restenosis and offer a more durable 
result. Proper lesion preparation was emphasized in the 
THUNDER study as critical before DCB use, particularly in 
minimizing the occurrence of flow-limiting dissections that 
could compromise the effectiveness of the DCB.8 Serration 
angioplasty enables controlled lesion expansion and luminal 
gain and reduces the risk of uncontrolled dissection and 
therefore can be an effective tool prior to the use of DCB.

BTK LANDSCAPE
BTK interventions present unique challenges that 

differentiate them from ATK treatments. BTK disease tends 
to be more diffuse, with longer and more heavily calcified 
lesions. Although scaffolding has proven to be effective 
in ATK disease, it is not typically a strategy in BTK due to 
the lack of available devices, particularly for distal tibial 
locations where stent crush is possible. 

Recoil is also a significant issue in vascular interventions, 
as highlighted in the study by Baumann and colleagues, 
which demonstrated a 29% recoil rate just 15 minutes 
after treatment.9 This study has been widely recognized for 
its impact on how we understand and approach vascular 
recoil. Additionally, the more recent RECOIL study, led 
by Michael Lichtenberg, MD, further emphasized the 
challenges of recoil. This study compared Serranator 
and POBA, resulting in only 6% mean recoil following 
the use of Serranator as compared with 55% mean 
recoil following POBA.10 These findings underscore the 
importance of addressing recoil to improve the success of 

vascular procedures. Providing durable lumen gain in these 
tibial vessels is important for preventing restenosis and 
improving flow to the foot to promote wound healing and 
prevent amputation.

IMPORTANCE OF VESSEL PREPARATION AND 
OPTIMAL LUMEN GAIN

Multiple studies have demonstrated the importance 
of quality vessel preparation prior to the use of definitive 
therapy in both the ATK and BTK space. Although 
stenting has not historically been included in the 
treatment algorithm for BTK disease, the LIFE-BTK study 
represented a significant advancement for drug-eluting 
stent (DES) technology in the BTK space. This study 
focused on the use of a novel DES, Esprit BTK (Abbott), 
which is specifically designed for BTK arteries. The study 
showed a primary patency rate of 76.9% at 6 months, 
with a low major adverse limb event rate of 6.7%.11 
However, this DES is limited for use in the proximal third 
of the BTK vessels.

Coronary DESs have been used BTK, mostly as a bailout 
option, and they are available only in very short lengths. 
Given that most BTK disease is diffuse, calcified, and 
occlusive, it’s not practical or economically tenable to use 
10 or 12 coronary stents in a single patient. Therefore, it is 
even more important in these long tibial vessels to open 
the lesion without causing a flow-limiting dissection.

Another study of note is the REAL trial, which compared 
DCB to DES in BTK disease, and found that DESs 
outperformed DCBs, demonstrating better patency rates 
and clinical outcomes.12 However, many patients in the 
study received “full metal jackets,” with long stent lengths 
used to cover extensive disease. Although this approach 
improved outcomes compared to DCBs, it also raises 
concerns about antithrombotic management and the risks 
associated with leaving a permanent prosthesis in these 
small, distal vessels.

One of the reasons for the limited success of DCB trials 
in BTK disease has been inadequate vessel preparation and 
device undersizing. For example, Fujihara et al confirmed 
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Figure 2.  Results post-POBA at 0 (A) and 15 minutes (B) and 
post-Serranator angiography at 0 (C) and 15 minutes (D). 
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that BTK interventions guided by intravascular ultrasound 
(IVUS) resulted in a significantly higher wound healing rate 
compared with angiographically guided interventions, with 
similar freedom from target lesion revascularization and 
limb salvage rates. Mean balloon size was 2.45 ± 0.4 mm 
versus 2.23 ± 0.4 mm (P < .001) in the IVUS-guided group 
with greater skin perfusion pressures but similar technical 
success and complication rates.13 Techniques such as 
atherectomy, intravascular lithotripsy, and advanced 
vessel preparation devices like the Serranator can improve 
outcomes by optimizing vessel conditions before using 
drug-eluting therapies.

SOLUTION
If DCBs for BTK become available and are combined 

with effective vessel preparation with the Serranator,  
I anticipate that this approach will likely become a 
standard treatment method for BTK interventions. The 
Serranator allows for more controlled and predictable 

vessel dilation along the linear serrated line at 
comparatively lower inflation pressures. We all recognize 
the critical importance of vessel preparation, and in my 
view, the only way to make significant progress in treating 
CLI is to combine thorough vessel preparation with 
advanced drug delivery technologies.  n
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SERRANATOR IN MY PRACTICE

Serration technology finds a role in both my ATK and BTK 
procedures. The 120-mm-length device is particularly useful 
in the diffusely diseased, tibial vessels and allows me to treat 
long lesions quickly and economically while providing a 
predictable result. Serranator has also proven useful in the 
common femoral, superficial femoral, and profunda arteries, 
utilized prior to a DCB. With Serranator, it’s impressive to 
see what looks like a “stent-like” result but without the 
stent (Figure 2). I’ve also had a very positive experience with 
the device for treating in-stent restenosis and for preparing 
proximal and distal anastomosis sites in patients undergoing 
Detour (Endologix LLC) percutaneous bypass procedures.


