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Enhancing device delivery and procedural success through guide catheter extension techniques. 

By Jarrod D. Frizzell, MD, MS, FACC, FSCAI

Guide Catheter 
Extensions: A Brief, 
Practical User’s Guide

A s equipment and guide catheters (GCs) for 
percutaneous coronary intervention (PCI) 
became smaller and the 6-F GC became stan-
dard, operators faced many limitations dur-

ing PCI procedures. Chief among these limitations was 
the relatively poor backup support provided by smaller 
GCs for advancing equipment through and intervening 
upon challenging anatomy, such as tortuosity, calcium, 
and chronic total occlusions (CTOs). Over 20 years ago, 
operators attempted to overcome this by placing a 5-F 
Heartrail GC (Terumo Interventional Systems) through a 
standard 6-F GC to extend the reach of the GC, allowing 
for more distal delivery of equipment.1 This “five-in-six” 
system with a smaller inner catheter advanced through a 
larger outer one (so-called “mother and daughter” setup) 
proved especially useful in CTO PCI.2

With further evolution of this technique, a specific 
rapid-exchange catheter was developed: the GuideLiner 
GC extension (GCE) by Vascular Solutions (now 
Teleflex).3 This progression is precisely analogous to the 
progression from over-the-wire balloons and stents to 
rapid-exchange systems, allowing for better wire control 
to maintain access to the distal vessel with improved 
device delivery. Just as balloon catheters transitioned 
from having the wire lumen exit the catheter at the 
very proximal hub to partway down the shaft, so too 
did the GuideLiner truncate the “inner catheter” to only 
20 cm, transitioning via a collar to a long pushrod that 
allowed for advancement from beyond the hemostatic 
valve at the GC proximal hub. Beyond the GuideLiner, 
the current era of GCEs offers many options for clini-
cians to choose from, some with significant differences 
(Table 1).4-8

TECHNIQUES FOR USE
A GCE is a unique tool that the operator can use to 

facilitate delivery using adjunctive balloon techniques. 
A coronary angioplasty balloon can apply the necessary 
hydraulic force to “clear the way,” and, in certain situa-
tions, provide a tether to “apply tension” when advancing 
through tortuosity and vessels with high plaque burden, 
including extreme calcium.

While use of GCEs may seem intuitive, there are sev-
eral techniques that may help operators use them more 
effectively. 

“Just Push” 
The most common method of advancing a GCE is 

simply pushing it into the coronary artery over the 
coronary guidewire. Despite its near-ubiquitous use, 
pushing the GCE alone over a coronary guidewire can 
both hamper deliverability and increase the likelihood of 
GCE-associated complications. Owing to a combination 
of a significant gap between the sharp edge of the GCE 
and the wire and the bias toward the outer curvature of 
the vessel, the GCE will scrape along the (often diseased) 
lining of the coronary artery. This can easily lead to GCE-
induced dissection. Better practice is consistently deliv-
ering the GCE over other equipment, such as a balloon 
catheter, which can keep the GCE off the vessel wall and 
allow for easier and safer distal delivery. 

Anchoring 
Often, GCEs have difficulty traversing down diseased 

or tortuous vessels, beyond just advancing over a bal-
loon catheter. In such instances, using the balloon as a 
distal anchor can vastly improve deliverability.9,10 After 
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advancing an appropriately-sized balloon distally, the 
GCE is advanced while the balloon is inflated (Video 1). 
This technique may include gently pulling on the balloon 
catheter shaft to act as a “tether,” drawing the system 
toward the inner curve. This combines the advantage of 
keeping the GCE off the wall as mentioned previously, 
while offering the additional advantage of securing guide 
stability in having equipment fixed in location with the 
inflated balloon. The GCE can often be delivered as far as 
one wants and may be combined with the “inchworm” 
technique discussed next for even more distal delivery. 
After the GCE is delivered, stents may then be positioned 
appropriately with the GCE withdrawn proximal to the 
stent (“unsheathing” the stent). 

Once the GCE is advanced into the vessel, especially dis-
tally, it is important to avoid contrast injections. Injecting 
directly into the smaller distal vessel, even if the pressure 
waveform “looks ok,” carries a significant risk of barotrau-
ma, causing dissection and/or perforation. After stent posi-
tioning, it is advised to withdraw the GCE if angiography is 
warranted prior to deployment, or simply use previously 
obtained reference images to guide placement.  

Balloon-Assisted Tracking (“Inchworm”) 
An additional method used alternatively or in con-

junction with anchoring is balloon-assisted tracking,11 
sometimes colloquially referred to as “inchworming” 
due to the stepwise forward motion. Unlike anchoring, 
a balloon sized 1:1, or preferably larger, to the GCE lumen 
is advanced only immediately distal to the GCE, even if 

the balloon size is less than would otherwise be used in 
that portion of the vessel. After a brief balloon inflation, 
the GCE is advanced to, and forcibly pushed against, the 
proximal balloon edge. Upon deflation, additional for-
ward pressure on the GCE is applied such that the GCE 
slides smoothly over the deflating balloon (Video 1). In 
doing this, the balloon is essentially acting as a collapsible 
dilator to clear the way, which can improve distal delivery 
both by keeping the GCE off the vessel wall and smoothly 
navigating areas of heavy disease or tortuosity. If one is 
unable to advance the GCE using this method, then a 
larger-size balloon often helps or even longer balloons 
that may allow the GCE to cover more distance tracking 
over a deflated balloon. Retracting the GCE and applying 
traction to the balloon as an anchor, biasing the system 
toward the inner curvature, and then advancing again 
and inchworming can also help overcome difficulties. 

Wrap-Avoidance Protocol
Owing to a combination of pushrod stiffness, natural 

tortuosity in the path from femoral access to the coronary, 
and the sequential grip and release of the pushrod during 
advancement, the rod itself inevitably twists as the GCE 
moves forward (Video 2). This results in the pushrod wrap-
ping around the coronary guidewire to greater or lesser 
extent (Video 2). Although balloons are often able to track 
over the wire wrap if not too severe, less pliable equipment 
(including stents) are unable to do so. This may result in 
the often-frustrating experience of being able to balloon 
but not stent through a distally delivered GCE.

TABLE 1.  CURRENTLY AVAILABLE GCEs
Internal Diameter
Inches (mm)
Low Profile 6 F 7 F 8 F 

LiquID 
(Seigla Medical, distributed by Nipro 
Medical)

0.051
(1.30)

0.061 
(1.54)

0.071
(1.80)

NA

Guideliner V3
(Teleflex)4

0.051
(1.30)

0.056 
(1.42)

0.062
(1.57)

0.071
(1.80)

Guidezilla II
(Boston Scientific Corporation)5

NA 0.057
(1.45)

0.063
(1.60)

0.072
(1.83)

Telescope
(Medtronic)6

NA 0.056
(1.42)

0.062
(1.57)

NA

Guidion
(IMDS)7

0.041
(1.04)

0.056
(1.42)

0.062
(1.57)

0.071
(1.80)

Boosting
(QX Medical)8

0.052
(1.32)

0.057
(1.45)

0.063
(1.60)

0.072
(1.83)

Abbreviations: GCE, guide catheter extension; NA, not applicable.
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A simple preventive measure is the wrap-avoidance 
protocol (Video 3). A hemostat or similar device is 
clamped to the end tab. Prior to insertion through the 
hemostatic valve, the proximal collar is checked for 
orientation and wire wrap. If wire wrap is present, the 
wire is unwound prior to insertion. Operator preference 
determines if one should reorient the taper at the prox-
imal end of the catheter, with the clamp rotated appro-
priately. It is often easier to have the taper opposite 
the operator, such that the rod and tab may be pushed 
away after insertion; if the tab is pushed opposite the 
taper, wire wrap may reoccur. As the GCE is advanced, 
the weight of the clamp maintains GCE orientation 
relative to the wire, preventing wire wrap.

WHAT FITS?
The two questions every operator asks about GCEs 

are: How deliverable is it, and what can fit in it? While 
deliverability is a factor of material composition, includ-
ing flexibility and lubricity, using the above techniques 
will enable any operator to deliver essentially any GCE 
to the intended location, limited only by vessel anato-
my (especially calcification/compliance and degree of 
untreated obstruction).

A general rule for “what fits” is the “minus 1” prin-
ciple: a GCE typically accommodates the equipment 
used with a GC that is 1 F smaller. For example, a 6-F 
GCE generally supports the equipment used with a 
5-F GC (ie, typically one coronary guidewire and one 
balloon or stent catheter). The exception to this is the 
LiquID GCE series (Figure 1), which has wall thickness 
nearly half that of other GCEs, and thus it can gener-
ally fit equipment directly correlating to GC size (ie, a 
6-F LiquID allows for the equipment burden of a 6-F 
GC). However, I should note that the “minus 1” rule 
does apply to the lower- profile 6-F LiquID LP, which is 
tapered and designed for more flexibility. Table 1 sum-
marizes differences in sizing among currently available 
GCEs. Figure 1 provides a guide to equipment compat-
ibility in LiquID guide extensions. 

Figure 1.  A guide to equipment compatibility in LiquID GCEs. DCB, drug-coated balloon; IVL, intravascular lithotripsy; NC, non-
compliant; SC, semicompliant. 

Watch It Now!

Co
urt

es
y o

f V
P M

ED
.



G U I D E  C AT H E T E R  E X T E N S I O N S
F E A T U R E D T E C H N O L O G Y

Sponsored by Nipro Medical Corporation

VOL. 20, NO. 3 MAY/JUNE 2026 INSERT TO CARDIAC INTERVENTIONS TODAY 17 

CONCLUSION 
The development and continued evolution of GCEs 

represented a huge leap toward completion of ever 
more complex PCIs. Although significant differences exist 
among modern options, among their use are basic tech-
niques that can easily decrease frustration and increase 
operator success.  n
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