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T
he past decade has seen extensive growth in the
number and types of endovascular procedures.
As interventional procedures become more com-

plex and the device armamentarium becomes more
extensive—not to mention the increased demands of
the patient population—the physical, material, and
technical demands heavily impact the performance
characteristics of the tools of the trade.

Interventionists do not want or need to be con-
cerned about devices that may not perform adequately
throughout the procedure. Consistency, simplicity, and
reliability have become requisites for interventional
device performance.

For guiding sheaths, the increasing scope of the
endovascular procedure milieu places increasing
demands on design and function. In this article, we
review the structure and function of Terumo’s Pinnacle
Destination, an increasingly widely used interventional
guiding sheath. The article concludes with a case study
in which an interventional cardiologist successfully uses
a Pinnacle Destination guiding sheath in a difficult
intervention.

STRUCTURE: A UNIQUE BLEND OF PROPRI-
ETARY MATERIALS AND CONSTRUCTION

Terumo’s Pinnacle Destination guiding sheath owes
its performance to a unique design of materials and
construction. Each structural component relates to a
distinct intended use and function within the device
(Figure 1).

Nylon Outer Layer
The outer layer is a thermoplastic elastomer, which

has a unique combination of softness and flexibility.
With a high degree of kink resistance and low coeffi-
cient of friction, the nylon outer layer facilitates passage
through the vasculature.

PTFE Inner Layer
The inner layer is a fluoropolymer compound. While

adding strength to Destination, the inner layer has an
extremely low coefficient of friction, facilitating multi-

ple-wire passages and exchanges of interventional
devices.

Kink-Resistant Coil
The stainless steel coil structure lends itself to main-

taining Destination’s structural integrity, which is
responsible for Destination’s trackability and pushabili-
ty, as well as reinforcing the structure of the lumen.

Hydrophilic Coating
The distal hydrophilic coating facilitates entry and

retrieval of the Destination sheath through the arteri-
otomy, as well as negotiation of difficult, tortuous
anatomy.

Radiopaque Marker
The radiopaque marker is made of gold, which allows

precise visualization of Destination’s tip under fluo-
roscopy.

Atraumatic Tip
The distal tip of Destination is softer and more pliable

than the sheath shaft, minimizing risk of vessel trauma,
while also allowing a smooth transition and easy vessel
penetration.

Terumo Pinnacle®

Destination®

Anatomy of a guiding sheath.
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Figure 1. The Destination guiding sheath is composed of six

individual and distinct regions and materials of construction.

Produced under an educational grant from Terumo Interventional Systems.



FORM AND FUNCTION: 
DESIGN WITH A PURPOSE
Ease of Vessel Insertion

Destination guiding sheaths are designed to minimize
vessel trauma. Smooth wire-to-dilator and dilator-to-
sheath transitions allow easy insertion with decreased
resistance (Figure 2).

Triple Radiopacity
Destination guiding sheaths are designed to be seen.

The radiopaque sheath, dilator, and gold marker all con-
tribute to visualization for precise positioning (Figure 3).

Two Valve Options: Cross-Cut and Tuohy-Borst
Destination guiding sheaths are designed with a

choice of valve in mind. Both Cross-Cut and Tuohy-
Borst valves are available on all Destination configura-
tions (Figure 4).  

Variety of Tip Shapes
Destination guiding sheaths are designed considering

anatomical variations in vessel access; five tip shapes are
available (Figure 5).

EVERY SUCCESSFUL INTERVENTION BEGINS AND
ENDS WITH A GUIDING SHEATH

Approximately 1,395,000 endovascular procedures
will be performed in 2007—8.2% more than in 2006
(Source: MRG, 2005). Millions of Americans are affected
by peripheral vascular disease (PVD), and the market is
driven by obesity, diabetes, smoking, and other lifestyle
factors. As the interventional procedure market to treat
PVD has grown, the numbers and types of devices uti-
lized in these interventional procedures have likewise
grown in numbers and types, variations, and new tech-
nologies and designs—all coupled with advances in clin-
ical techniques.

Interventionists rely on delivery devices, such as guid-
ing sheaths, to take the interventional devices (stents,
balloons, atherectomy and thrombectomy devices,
embolic protection devices, inferior vena cava filters,

and others) to their desired anatomical destinations;
otherwise, the intervention cannot be effectively per-
formed. Thus, in their function as a “gatekeeper,” the
design, integrity, and performance of the guiding sheath
are integral to the successful completion of the inter-
vention.

However, in terms of the guiding sheath itself, it is not
only important to deliver the interventional device to
its anatomical destination, but, in the cases of atherec-
tomy devices and other devices, it is equally important
to be able to retrieve the device once it has been
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Figure 2. Smooth sheath-to-dilator and dilator-to-wire

transitions.

Figure 3. Destination visualized coming over the aortic arch.

Figure 4. Option of either Cross-Cut (A) or Tuohy-Borst (B)

valves.

Figure 5. Several tip shapes are available.
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deployed and utilized. If the physical construct of the
guiding sheath deteriorates during the course of the
intervention, the results can be consequential. For
example, if the lumen of a guiding sheath loses its
roundness, meaning it ovalizes during the course of a
procedure, then the interventional device may not be
able to be retrieved without extreme complication or

possibly even surgical intervention.
The Destination guiding sheath lumen is manufac-

tured exactly round, and the stainless steel ribbon is
coiled evenly along the length of the sheath, providing
structural support to reinforce this roundness over the
course of the intervention (Figure 6). In combination
with the stainless steel outer coil, the inner liner and
outer coil layers together also provide the structural
strength to facilitate excellent trackability while resisting
kinking. Resistance to kinking can be an important fac-
tor to consider in completing an intervention and is
often overlooked, but when an interventional device
such as a balloon or atherectomy device is retrieved
after the procedure, withdrawal can occasionally cause
the sheath to “accordion,” complicating the withdrawal
process.

Additionally, the PTFE inner layer, due to its inherent
lubricity, allows multiple wire passes and catheter
exchanges (important factors during the long and com-
plex interventional procedures), without creating fric-
tion or roughness at the inner surface of the Destin-
ation sheath. Further, the PTFE surface is both hard and
smooth, resisting gouges and scrapes that may occur in
inner sheath surfaces constructed of plastic or other
softer, nonslippery materials.

When you select an interventional guiding sheath,
what technical features and functions do you consider?

Dr. Hennebry: A guiding sheath allows use of one
smaller French size, and this in turn affords a reduction
in the risk of vascular access complications. Many inter-
ventionists will find that the use of guiding sheaths
greatly enhances the benefits to our aging population:
a smaller arteriotomy, which results in fewer bleeding
complications, pseudoaneurysms, peripheral limb
ischemia, less use of aspirin and clopidogrel, thus less
bleeding, and other problems. Quicker time to mobi-

lization and less reliance on closure devices are other
benefits to using guiding sheaths. Because a guiding
sheath is a combination of an introducer and a guiding
catheter, a downsizing of the arteriotomy can be
accomplished, which diminishes side effects.

You have used all common brands of guiding
sheaths, which are all made slightly differently. What
are some of the differences you have observed in
sheaths? 

Dr. Hennebry: The key to selecting a guiding sheath is
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Figure 6. Cross-section of the Destination guiding sheath.

A Physician’s Experience
Thomas A. Hennebry, MD, an interventional cardiologist and assistant professor at 

University of Oklahoma Health Sciences Center, who performs 400 to 500 peripheral 

interventions yearly, discusses his experience using interventional guiding sheaths.



locating a device that completes the job, allowing you
to finish the procedure and retrieve the device with
minimal trauma. The concern is when you have to start
worrying about a weakness in the sheath design or per-
formance. I used to use a sheath that would occasional-
ly accordion when retrieving an atherectomy device; I
do not use that sheath anymore. Most sheath compa-
nies talk about delivery of the device, but retrieval is
equally important. With the atherectomy device, an
inadequate sheath can lead to loss of the catheter tip
and, ultimately, a possible open surgery. Sometimes, we
will think of a sheath only at the beginning of a proce-
dure, but after 1 or 2 hours at body temperature, its
physical characteristics can change. Performance versus
time in the body vary from sheath to sheath—it is not a
universal characteristic among all sheaths. 

I do not want to have to think about obstacles.
Reliability and allowing me to do the job with the least
trauma to the patient are the primary characteristics I
look for, which provide the least hassles to the inter-
ventionist and least complications for the patient. The
best guiding sheath is one that you can begin the pro-
cedure with and then forget that it is there.

What types of interventions are the most difficult
when considering which guiding sheath to use?

Dr. Hennebry: A maneuver that will test all of the
characteristics of the sheath is guiding it up and over
the iliac bifurcation in order to get to a distal peripher-
al intervention in the contralateral limb. The ability to
track and to go over the angle of the bifurcation,
affected by tortuosity and calcification in the iliac, are
all additive in increasing difficulty on the sheath. In
perspective, accessing a type 3 carotid arch is often
challenging, but in those cases, there is only one factor
of difficulty for a sheath. However, when accessing the
distal vasculature, this really is the biggest challenge for
any sheath due to the number of variables involved.

You perform a lot of different types of procedures, is
there room for improvement in sheaths? Could you
design one that is better than what is out there?

Dr. Hennebry: That is a tough question. In the past
year, I have not thought as much about sheaths as I
had before. I have been predominantly using
Destination. Overall, I am fairly happy with what is
available. There are many variables from patient to
patient; there will never be one sheath that is perfect
for all patients. I have not had reliability problems in
the past year with sheaths.

Is hydrophilic coating important?

Dr. Hennebry: I have not had problems with
Destination, but previously I have had problems with
kinking on retrieval going up and over with a different
brand of sheath. So, yes, I think that hydrophilic coating is
an important consideration.

You seem to use every interventional device and tech-
nique in the armamentarium. What demands does this
wide range of application place on your choice of a guid-
ing sheath?

Dr. Hennebry: A good question. Regarding the arma-
mentarium, my ideology is to cure the patient without
complication. I am thinking about how to cure the
patient, not about which device to use or what company
to support. Whether company X, Y, or Z makes the best
device does not matter. Finding the best way to cure the
patient is the important issue. If you keep that in mind,
you will always make good decisions. When you start a
difficult case, you cannot always predict how complex it
may become. You may expect to do a simple angioplasty
but then discover pre-existent conditions, or a stent frac-
ture, for example, so you have to change your strategy. In
an academic environment, it is key to always have alter-
nate strategies, and it is important that your sheath is
capable of performing under all of those strategies. You
cannot risk a sheath that starts to fail 2 hours into a diffi-
cult procedure—it has to be 100% there for the long haul.
It is important that the sheath retains its conformability
while maintaining its integrity over the length of the pro-
cedure; you cannot have a sheath that starts to kink or a
cross-cut valve that starts to fail in the middle of a proce-
dure. It is very important that the sheath maintain its
characteristics at body temperature at all times.

Are you saying a design and structure that maintains
its shape function and physical characteristics over time is
the identity of the ideal guiding sheath? 

Dr. Hennebry: Yes, and it is critical in academic centers
where so many different types of interventional devices
are used. A sheath that ovalizes can be very dangerous,
because it may not allow withdrawal of a device after a
procedure. If the sheath loses its true lumen, it can be a
disaster. The other thing that can occur is that after multi-
ple exchanges, the inner liner can become dislodged.
There are some brands of sheaths where the atherectomy
cutter, even when switched off, can dislodge the lining,
and this can be a real disaster. So, maintaining integrity
throughout multiple exchanges can be very important.
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Is friction a factor when performing multiple
exchanges?

Dr. Hennebry: Resistance is always a factor, and the
least resistance is optimal. I think that it is important for
the inner lumen to be very smooth. I have looked closely
at one sheath that has a rippled appearance on the inner
surface, and this is not good. Also, a smooth transition at
the hub can be very important.

You have described the
most difficult procedure,
considering the choice of
guiding sheath, to be an
up-and-over through tor-
tuous and hostile anato-
my in order to perform
an intervention in the
distal contralateral
extremity. Can you share
an example of such a
case?

Dr. Hennebry: I treated
a 52-year-old male smok-
er with rest pain in the
right leg. History includes
a gunshot wound to the
right groin 20 years previ-
ously. The right leg ankle-
brachial index was .45
(Figures 7 through 10). ■
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Figure 10. The sheath is placed over a Rosen wire (A). Attempted first to go over

the Rosen with a 6-F multipurpose diagnostic catheter and put in an Amplatz

stiff wire (Cook Medical, Bloomington, IN), but the 6-F catheter would not track

over the Rosen. It was pushing the Rosen up the aorta, and we were about to give

up, so we tried the Destination, and access was successfully achieved (B).

Figure 8. The anatomy involves

an extreme bifurcation angle,

perhaps a 160º external angle.

Note the branch to the profunda

at the external iliac and then the

occluded SFA.

Figure 7. Difficult, steep bifurcation with a complicated tor-

tuosity.

Figure 9. Terumo’s stiff Glidewire®

through an angle taper 5-F Glidecath®

down the right common iliac going

through a loop tortuosity in the right

external iliac.
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