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Abstract

Aims: Optimal ostial seating and adequate back—up ofguide catheters are required for challenging percutane—
ous coronary interventions (PCl ). The GuideLinerl'M (GL) (Vascular Solutions Inc. Mirureapolis, MN, USA)

is a guide catheter extension system that provides active back—up support by deep coronary intubation. We

aimed to assess feasibility and safety of GL—use in routine clinical practice.

Methods and results: We prospectively recorded patient and procedural details, technical success, and in—
hospital outcome of 65 consecutive patients undergoing “5-in-6” Fr GL-facilitated PCI of 70 target vessels. The

GL was mainly used for PCI ofcomplex coronary lesions: 97% (68/70) hadAmerican HeartAssociation/Aineri—

can College of Cardiology (AHA/ACC ) lesion types BZ/C, 53% (37/70) were distally located; and 23% (17/70)

were heavily calcified. Indications were to increase back-up of the guide and facilitate stent delivery (59%;

41/70). achievement of coaxial alignment of the guide catheter (29%; 20/70), and selective contrast injections

(13%; 9/70). Device success rate was 93% (65/70). There were no major complications and two minor coinpli—

cations managed without clinical sequelae; one air embolism and one stent dislodgement.

Conclusions: GL-use resulted in increased back—up and guide catheter alignment for stent delivery in unfa—
vourable tortuous coronary anatomies and complex, heavily calcified, and often distally located lesions,
which otherwise may have been considered unsuitable for PCI. Procedural success rate was high and there

were no major complications. 
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Abbreviations

ACS acute coronary syndrome
CK creatine kinase

CTO chronic total occlusion

DES ch’ug—eluting stents

GEA gastroepiploic artery
GL GuideLiner

LAD left anterior descending coronary artery

LDX left circumflex coronary artery
LM left main

NSTE MI non-ST—elevation myocardial infarction

PCI percutaneous coronary intervention

STE MI ST—elevation myocardial infarction

RCA right coronary artery

UAP unstable angina pectoris

lutraduetton

Despite the advancements made in percutaneous coronary interven—

tions, the interventional cardiologist nowadays has to deal With an

increasing complexity of procedures. A good back-up of the guide

catheter is essential to advance guidewires and balloons, and to

deliver stents. Support of the guide can be increased by use of extra

back—up guides and larger guide dimensions. In addition, the stabil-

ity of the guide can be improved by advancing a buddy wire, and

use of stiffer guidewires or anchoring balloons”. Another way to

increase back—up support is deep intubatiori of the guide“. There is,
however, a considerable risk of dissecting the vessel. Introduction

of guide catheter extension systems, in which a long guide catheter

with a flexible tip is advanced through the mother guide, has further

refined this concept“. Besides the improvement in back—up sup-

port, the use ofguide catheter extensions provides selective visuali-

sation of the target vessel, improves the stability of the guide and

allows coaxial alignment of the guide.

Merrie Gulcetlner registry

There are three systems available; the I'Ieartrail® II catheter ('I‘erumo

Corp, Tokyo, Japan), the ProxisTM device (St Jude Medical, St Paul,
MN, USA) and the GuideLinerTM catheter (Vascular Solutions Inc,

Minneapolis, MN, USA). The Heartrail® II catheter and ProxisTM device

are 120 cm catheters that are introduced into the mother guide by remov—

ing the Y—connector”. The GuideLiner (GL) catheter (Figure 1) is

a novel rapid exchange guide catheter extension system that provides

active guide supp01t by its 20 crn—long flexible tubular end, which can be

deeply advanced into target vesselsw'lg. Its handling is particularly easy.

as it is does not require disconnection of the haemostatic valve at the

proximal end of the guide catheter and is compatible with standard

180 urn—long gludewires. Its soft distal tip pronnses a low risk ofdissect—

ing vessels compared to the deep-seating ofregular guide catheters.

So far, only a limited number of reports and case series have been

published on the (J‘L guide catheter extension] 0'18. Mamas et al
reported a case series of IS complex coronary interventions, per—

formed Via the radial artery with the “5—in—6” Fr GL system”.

Although their success rate was high. the main limitation encoun—

tered was stent damage upon advancement of the stent across the

metallic collar of the GL (two out of 32 stents)”. Recently, Luna et

al published their experience with the GL catheter in a series of

21 patients”. In their study, a transfentoral approach and 7 Fr guide

catheters were used in the majority of the cases with a procedural

success rate of 90%. Pressure dampening was seen in 57% of their

patients, contributing to three out of four unsuccessful cases. There

was one maj or complication in the series reported by Lima et al,

which was a flow—limiting dissection in the proximal left anterior

descending coronary artery (LAD) but they noted no case of stent

damage”. The purpose of the present Twente GuideLiner registry

was to assess feasibility and safety of use of the “5—in—6” Fr GI,

guide catheter extension system during routine, clinical PCI proce-

dures as performed at Thoraxcentrum Twente, a high—volume PC] 
centre located in Enschede, The Nether ands.

 
figure l, .S'r'isenmzie preremzmon after? Guidelrimr catheter:

wearersfern;m
*3:3
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Methods
STUDY POPULATION

Between November 2010 and July 2011, we prospectively col-

lected data from a consecutive series of 65 patients, in whom the

GL was applied to facilitate routine PCl. The patients had a back—

ground of stable or unstable angina pectoris, or presented with an

acute myocardial infarction.

INTERVENTIONAL PROCEDURES

A team of five iritervcntional cardiologists performed the PC] proce—

dures; each of them had performed PC] for more than five years (250—

500 PCI procedures per operator annually; total PCl experience of

4,000 or more per operator). PCI procedures were performed accord—

ing to standard clinical protocols via the femoral or radial routes, using

6 Fr guide catheters as a standard. All patients received a bolus of
untractionaterl heparin (5,000 FF, or 70—100 Iii/kg). Prior to PCI, all

patients received adequate loading doses of acetylsalicylic acid

(300 mg) and clopidogrel (300—600 mg), if not pretreated. During the

procedure, an intracoronary bolus of nitrates was adrniiustered. The

choice of interventional approaches, devices, and techniques was left at

the operators’ discretion, considering current clinical protocols and

guidelnies. Followrng PCT, clopidogrel was prescribed for one year

(75 mg once daily [od] in addition to life—long treatment with acetyl—

salicylic acid [at least 100 mg o.d.]).

THE GUIDELINER CATHETER AND ITS USE

The GT. (Vascular Solutions, Minneapolis, MN, USA) consists of

a flexible, 20 cm, straight. flexible. soft-tipped extension tube that is

connected via a metal collar to a thin l l 5 cm—long stainless steel shaft

(Figure 1A and Figure 1 B). The extension tube has a silicon coating for
lubricity. The procedure starts by positioning the mother guide and

advancing the guidewire across the target lesion. Then the GT. is

advanced over the guidewire through the haemostatic valve of the
Y—adapter (handling comparable to regular balloons) to intubale the

target coronary artery or bypass graft (Figure 10). The GL reduces the

inner diameter of the mother guide by approximately l Fr, but it does

not lengthen the guide outside the patient. When the GL is in place,

balloons and stents can be delivered over the same initial guidewire.

The GL is available in sizes of6 [7r. 7 Fr, and 8 Fr. in this study, only

6 Fr GL were used (also called the “5—in-6” Fr system). which has an

internal diameter ol‘ 0.056” (l .422 mm). Notably, the use in vessels

<25 mm is discouraged by the manufacturer. Bifurcation lesions in

our study were treated as follows: two wires were advanced through

the guide. Then, the GL was advanced over both wires simultane—

ously. Provisional stenting was the strategy of choice. In cases where

a kissing balloon technique was demanded, a wire exchange was per-

formed followed by balloon dilation of the side branch through the

stent struts. Before the final kissing balloon inflation could be per—
formed, the GL had to be removed.

STUDY PARAMETERS AND DATA ACQUISITION

To assess the usefulness (feasibility and safety) of the G1. in clinical

practice, we prospectively recorded various procedural data and clinical

 

details on the iii—hospital outcome of a consecutive series of 65

patients, who underwent PCT with the use of the GL. Patient demo-

graphics, indication for GL use, angiographic and procedural details

including technical success, and all complications were recorded.

Quantitative coronary angiogr’aphy (QCA) was used to determnie the

intubation depth of the GL catheter. Procedural success was defined as
the achievement of <20% diameter stenosis with TIMI 3 flow in the

target vessel. Routine peri-interventional assessment of cardiac bio-

markers was performed to screen for PCT—induced myocardial necro—

sis up to 24 hours after PCT or until the highest value ofcreatine kinase

(CK) was measured. Peri-PCT myocardial infarction was defined as

two times the upper reference limit of CK, confirmed by significant

elevation ofother specific biomarlcers (MB—fraction ofCK or troponin).

STATISTICAL ANALYSIS

Values are expressed as rnea :ST). Comparison of continuous varia—

blcs was performed with the Student’s t—test. Categorical variables are presented as numbers or ercentages and were tested with the

chi—square test or Fisher's exact test. A p—value <0.05 was considered

statistically significant. Statistical analysis was performed with SPSS

version 15.0 for Windows (SPSS lnc., Chicago, 1, USA).

Rest; its
PATIENT POPULATION AND LESION CHARACTERISTICS

The demographic characteristics of the study population are pre-

sented in Table 1 . The majority of patients were male (7/ ‘31)), and the
 

mean age was 67:13 years. Target lesions were relatively complex as

is shown in Table 2. Most lesions (97%) had American Heart Asso-

ciation/Aniericaii College of Cardiology (AHA/ACC) lesion types

B2 or C, with more than half of them being located in distal vessel

segments. A total of 90% of lesions was classified as being calcified:40/
67% mild to moderately and 2.3/0 heavily calcified. Mean lesion

 
length was 38:26 mm, which is indicative of long lesions.

Table 1. Demographic characteristics of study population.
 

Male gender 74% (48/65)
Hypertension 57% (37/61 

 

 

25% (17/65)
26% (17/65)

 

Prior CABG

indication for PCI

 

ST—eleva’rion Nil 12% (8/65)
20% (13/65)

6% (4/65)

62% (40165]

 

Non-ST—elevation Ml

Unstable angina
Stable angina

 
 

 
CABG: coronary artery bypass graft; Ml: myocardial infarction j
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Table 2. Target vessels and lesion characteristics.

 
I Left anterior descending artery

17/70 (24%)

20/70 (29%)

23/70 (33%)

10/70 (14%)

 

I Left circumflex artery I
 

i Right coronary artery

   I Vein graf 
 

 
Type 82/0 lesion 68/70 (97%)

 
  

Distal location
 

Severe calcification 16/70 (23%)

12/70 (17%)

 

i Chronic total occlusion 

I Reference vessel diameter (mm) i
 

 . I 30:11.5

I Diameter stenOSis (%J 89:13
I Lesion length (mm) 38:26
 

INDICATION FOR GL USE AND PROCEDURAL DETAILS

A11 procedures were carried outwith the “5—in—6” Fr GL device. As shown

in Figure 3, the pinnary indications for (3L use were to increase back—up
of the guide catheter; in general to facilitate stent delivery (59%} and to

improve alignment ofthe guide catheter (29%) (Table 3). In a few patients

(1 96), the GL was used for selective contrast injection, predonmiantly

because ofdominant Ieft coronary artery (1 CA) and/0r renal impairment.

There were differences between the application in right coronary artery

  

Twente fitiideLirzer egetr

Table 3. Procedural details, success, failures, and complications.

 
Radial access 22/65 (34%)

M uitivessei procedure 19/65 (29%)
 

 

   

Procedural time (min) 79:43

Volume of contrast (ml) 220:118

Total length of stents implanted (mm) 41:29

"n;no};grargriaagaa""""""""""""""""""""""""ian;"""""""
Depth of GuideLiner intu‘oation (mm) 33:21

 
improvement of back-up and facilitated
stent delivery

41/70 (59%)

More selective contrast injection 9/70 (13%) 

20/70 (29%) Iimprovement of alignment of the guide I 

Success, failures, and complications 1
Device success 65/70 (93%)

I 54/70 (91%) I
0/70

2/70 (3%)

1/70 (1%)

1/70 (1%)

 

 

  
 

 

Procedural success

 

 
  

Minor complications 

Air embolism

 
Stent dislodgement 
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marry were  
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(RCA) and LCA mterventions. In the LCA, the GL catheter was used

regularly to improve the alignment ofthe guide or enhance selective con—

trast injections, whereas its use in RCA interventions was mainly to

increase catheter back-up (p=0.024j). An example is shown in Figure 2.

A 6 Fr guide catheter was used in all wbiects, while radial access was

chosen in one third of cases. Multivessel procedm’es were performed in

almost one third of the patients, and there were 17% of chronic "total

occlusions. Ofall l26 stents implanted 123 (98%) were third-generation

drug-eluting stents (DES). In this registry, we noted a single stent that 

was damaged upon advancement across the metallic collar of the GL;

damage to the (secondary) guidewirc tip when passing the metallic collar

of the GL occurred slightly more often (4/70; 6%).

DEVICE SUCCESS AND DEVICE FAILURE

The overall success rate of the GL was 93%. The average depth to

which the GL was intubated in the proximal target vessels was
 

33:22 mm (range: 0 Lo l06 mm), however, these generally deep intu—

bations did not cause any coronary dissections. lhe rate of procedural
success of the transradial and traiisfeinoral access routes was 95.5%
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and 88.4% (p=0.35), respectively, but the power ofthe study was insuf—

ficient to draw sound conclusions from this comparison. There were

live device Failures (5/70; 79/6), which are illustrated in Figure 3.

COMPLICATIONS

We noted no major complications or coronary dissections. There

were two minor complications, which are outlined below. In the

first case. during PCl of a diffusely diseased RCA in a 53-year-old

male, the GL was deeply advanced (61 mm intubation depth) to

increase back—up support and to pass a balloon catheter across the

heavily calcified distal RCA stenosis. Dining this manoeuvre, some

air embolism was noted as a result of insufficient venting of the

wedged GL, which caused a brief phase of stasrs of coronary flow
that was rapidly resolved. The second minor complication occurred

during PCI of a long mid lesion in an RCA with “shepherd’s crook”

anatomy. After predilatation and stenting of the mid RCA, an

attempt to advance a second stent through the first one was made,

which turned out to be extremely difficult. To increase support, the

GL was advanced over both guidewires and the second stent balloon
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