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Coaxial telescopic catheters systems in percutaneous
diagnostic and therapeutic procedures
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A b s t r a c t

There are descriptions of the use of so-called telescopic systems in the literature concerning technical aspects of percutaneous
therapeutic interventions within the heart or peripheral vessels. Those systems have either been built ad hoc, out of available instru-
ments, or created as combined systems designed for such applications, which opens an opportunity to perform that kind of inter-
vention in complicated anatomic systems. In the present paper the authors present application of telescopic systems in several areas
of percutaneous interventions. The first includes coronary vessels in cases of additional anatomic complications such as significant
aortic dilatation or very tortuous form of abdominal and thoracic aorta. Another area of application of telescopic systems includes
peripheral vessels. As an example the authors describe procephalic and subclavian artery procedures here. The third area of inter-
ventions described in this article, where telescopic systems are applied, includes cases of structural heart diseases. The authors
describe here the use of double and triple telescopic systems during procedures in patients with paravalvular (paramitral and para-
aortal) leaks, as well as application of the above mentioned technique for passing a post-infarct ventricular septum defect. The dis-
cussion contains a presentation of previous reports on application of telescopic systems in various clinical situations, as well as lim-
itations related to this method.
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New methods in diagnostic and therapy

Introduction
Sometimes percutaneous interventions require pass-

ing though structures where, from the technical perspec-
tive, access is extremely difficult and equipment desig-
nated for such procedures is usually nonexistent.

In the literature concerning technical issues related to
percutaneous interventions within the heart and periph-
eral vessels, we can find some reports on opportunities
associated with guiding telescoping catheter sets and
application of long vessel sheaths.

Those reports confirm better support for coronary
angioplasty systems [1], as well as better support in struc-
tural interventions [2].

We make an attempt to review different diagnostic and
therapeutic applications of telescopic technique.

Coronary arteries
Selective angiography in patients with significant 

(> 6 cm) ascending aorta dilatation with a single catheter is

difficult or often even impossible. One of the available options
in such a case is application of a telescopic catheter system.
We describe a patient with profound ascending aorta dilata-
tion, qualified for the Bentall procedure, in whom ascending
aorta dimension in MDCT was 8 cm. Precise localization and
assessment of coronary arteries was problematic due to con-
comitant fast atrial fibrillation. Therefore standard coronary
angiography was performed: using femoral access we insert-
ed a long (90 cm) 6 F sheath, then a telescopic system con-
sisting of a 100 cm EBU 3.5 6 F guiding catheter and 125 cm
JL4 5 F diagnostic catheter was placed within the vessel
sheath, thus making a triple telescopic system consisting of
the vessel sheath, guiding catheter and diagnostic catheter,
which was applied for selective left coronary artery LCA opaci-
fication (Fig. 1 A). Then after replacing the catheters with an
AR2 6 F guiding catheter and 125 cm JR4 5 F diagnostic
catheter, right coronary artery (RCA) angiography was per-
formed (Fig. 1 B).

Other situations where coronary artery access is diffi-
cult may be considered an indication to apply this tech-
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nique. We present an example of RCA ostial rotablation
shown in Fig. 1 C. In this case the only available access
through the right femoral artery (patient on hemodialysis)
had been exploited. Moreover, tortuosity of iliac arteries
and aorta made selective right coronary artery catheteri-
zation substantially more difficult.

The system we used here consisted of a long (90 cm)
6 F vessel sheath and JR4 6 F guiding catheter, which
allowed for very good catheter maneuvering, as well as for
proper support for the rotablation system.

Peripheral vessels
Telescopic technique should be considered the classic

one during procedures performed on peripheral vessels.
A typical example is an internal carotid artery angioplas-

ty where some aortic arch anatomical variations (arch 
type II or especially III), or situations where the only avail-
able access is through the brachial/radial arteries, make
us use different telescopic systems. A good example is an
angioplasty of the left internal carotid artery originating
from the brachiocephalic artery (bovine arch) in a difficult
type III aortic arch. A triple telescoping system consisting
of a 6 F long vessel sheath, JR 6 F guiding catheter and JR 
5 F diagnostic catheter was inserted through the right
femoral artery (Fig. 2 A).

Another example of use of a telescopic system (JR4 6 F
guiding catheter + 125 cm JR4 5 F diagnostic catheter) is in
the case of a patient with a significantly deformed aortic
arch and tortuous left subclavian artery (Fig. 1 D), where
the aforesaid system was applied for selective angiography

FFiigg..  11.. AA – LCA selective angiography; arrow – long (90 cm) 6 F sheath; arrow with dot – EBU 3.5 6 F guiding
catheter; arrow with square – JL4 5 F diagnostic catheter. BB – RCA selective angiography; arrow – long (90 cm)
6 F sheath; arrow with dot – AR2 6 F guiding catheter; arrow with square – JR4 5 F diagnostic catheter. CC – RCA
rotablation via femoral access; arrow – long (90 cm) 6 F sheath; arrow with dot – JR4 6 F guiding catheter. 
DD  – LIMA selective angiography; arrow – JR4 5 F diagnostic catheter; arrow with dot – JR4 6 F guiding catheter
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of the left internal mammal artery (LIMA). In another case
selective angiography of the brachiocephalic artery (Fig. 2 B)
and the left common carotid artery (LCCA) was performed
via the left radial access with a telescopic system consist-
ing of an AL1 6 F guiding catheter and JR 5 F diagnostic
catheter (Fig. 2 C). The same set was also used for right
common carotid artery (RCCA) angiography (Fig. 2 D).

Structural heart diseases
Application of telescopic systems is not restricted to

coronary or peripheral vessel interventions only, but should
be considered as one of the basic techniques applied in
structural heart disease therapy as well. Several different,
rotating, independently controlled bends combined in one

system allows for reaching most of the intervention tar-
get areas. It is also helpful in atraumatic passing through
of heart structures such as the ventricular septum injured
by acute ischemia in a patient with post-infarct VSD 
(Figs. 3 C and 3 D). In this case an AL2 6 F guiding catheter
and longer 125 cm JR4 5 F diagnostic catheter were used
to localize and cross the septum defect.

In most cases of paravalvular leaks (PVL), localization
and passing through the leak also requires application of
complex telescopic technique. 

In case of para-aortic leak localized in the left coronary
sinus area (Fig. 3 A), a commonly used solution is to apply
a combination of the outer AL type guiding catheter and
smaller JR type diagnostic catheter as the inner catheter.

FFiigg..  22.. AA – LICA angioplasty via femoral access; arrow – JR4 5F diagnostic catheter; arrow with dot – JR4 6 F guid-
ing catheter; arrow with square – long (90 cm) 6 F sheath. BB – Brachiocephalic artery angiography via left radi-
al access; arrow – brachiocephalic artery; arrow with dot – right common carotid artery; arrow with square –
left common carotid artery. CC – LCCA angiography via left radial access; arrow – JR4 5 F diagnostic catheter;
arrow with dot – AL1 6 F guiding catheter. DD – RCCA angiography via left radial access; arrow – JR4 5 F diagnos-
tic catheter; arrow with square – AL1 6 F guiding catheter
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In case of mitral paraprosthetic leaks, transseptal punc-
ture with telescopic system application is frequently
a must. In such cases (Fig. 3 B) a triple telescopic system
is often applied (here 8 F transseptal sheath, AL1 6 F guid-
ing catheter and as inner catheter JR4 5 F diagnostic
catheter). The loop, created in the left atrium by the above-
mentioned system, facilitates obtaining an optimal align-
ment with the leak channel even if, as in our case, the leak
is located in the paraseptal atrium area. In addition, grad-
ually increasing system stiffness usually allows for cross-
ing through the frequently quite tortuous leak canal.

Discussion
Application of telescopic systems often enables over-

coming technical challenges related to difficult access to

the intervention site, often available only through several
multidimensional bends, as well as lack of proper support
for devices inserted during the procedure. The first reports
describe their extracardiac application in visceral, carotid
and renal arteries [1-4]. Several papers have been pub-
lished concerning technical difficulties related to selective
artery catheterization in patients with a significantly dilat-
ed ascending aorta. The authors of those publications sug-
gest application of AL3 6 F + MP 4 F [5], EBU4.5 6 F + MPA1
4 F [6] or Heartrail III 5F type catheter placed inside the
EBU4.0 6 F guiding catheter [7].

An advantage of the triple system presented in our
paper – long introducer, guiding catheter and diagnostic
catheter – is that it allows for catheter position control
even in a very dilated ascending aorta with no need to

FFiigg..  33.. AA – Closure of para-aortic leak; arrow – AL1 6 F guiding catheter; arrow with dot – JR4 5 F diagnostic
catheter. BB – Paramitral leak closure – loop created from 2 catheter system in the left atrium; arrow – 8 F transsep-
tal sheath; arrow with dot – AL1 6 F guiding catheter; arrow with square – JR4 5 F diagnostic catheter. CC – Left
ventricular post-infarction septal defect; arrow – left ventricle; arrow with dot – post-infarct VSD; arrow with
square – right ventricle. DD – JR 5 F diagnostic catheter crossing IVS defect; arrow – JR4 6 F guiding catheter;
arrow with dot – JR4 5 F diagnostic catheter
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shore up the aortic wall, which significantly decreases the
perforation risk. In addition, if a JL-shape guiding catheter
is used, then its opening angle can be easily changed 
by moving the introducer forward and backward. On the
other hand, the abovementioned rotablation where a tele-
scopic system consisting of 6 F sheath and 6 F guiding
catheter was used illustrates one of available possibilities
of support for the applied devices. The aforesaid Heartrail
type catheters used in the telescopic system are also
applied for superselective coronary artery intubation, which
increases the stability of the system. Moreover, coronary
angioplasty, as well as stent implantation or aspiration
thrombectomy, can be performed through the system
lumen.

The Guideliner is the latest version of the superse-
lective coronary catheter [11]. Internal diameter of this
catheter is 0.056”, and contrary to the Heartrail type
catheters, it does not require disconnection of the hemo-
static valve from the guiding catheter. It is dedicated to
superselective vessel catheterization and support for bal-
loon catheters and stent delivery, but stuck rotablator drill
removal with this catheter has also been described.

Another application field for telescopic systems is an
intervention in patients with structural heart diseases such
as paravalvular leaks and/or acquired defects of the left
ventricular wall [14, 15].

This technique has some potential drawbacks such as
a risk of introduction of air into the artery during internal
system parts removal (Venturi effect). To avoid this effect,
the use of hemostatic valves between all system elements
is recommended (applicable only in the case of smaller
catheter sizes). It is also crucial to remove an inner
catheter(s) slowly, thus avoiding air being sucked into the
system, as well as to monitor the blood backflow from
a guiding catheter. In case of an intervention in a venous,
low pressure part of the circulatory system, keeping an
end of the telescoping system below the heart level is
essential. Another major challenge associated with the tel-
escopic system is a possibility of examined structures
being damaged by an internal catheter’s end due to inter-
ference with surrounding structures.
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