
1 23

Cardiovascular Intervention and
Therapeutics
 
ISSN 1868-4300
 
Cardiovasc Interv and Ther
DOI 10.1007/s12928-016-0436-7

Seesaw double GuideLiner® catheter
technique for a successful bail-out
procedure from blow-out type coronary
perforation

Takeshi Sugimoto, Tetsuya Nomura,
Daisuke Miyawaki, Taku Kato, Natsuya
Keira & Tetsuya Tatsumi



1 23

Your article is protected by copyright and

all rights are held exclusively by Japanese

Association of Cardiovascular Intervention

and Therapeutics. This e-offprint is for

personal use only and shall not be self-

archived in electronic repositories. If you wish

to self-archive your article, please use the

accepted manuscript version for posting on

your own website. You may further deposit

the accepted manuscript version in any

repository, provided it is only made publicly

available 12 months after official publication

or later and provided acknowledgement is

given to the original source of publication

and a link is inserted to the published article

on Springer's website. The link must be

accompanied by the following text: "The final

publication is available at link.springer.com”.



CASE REPORT

Seesaw double GuideLiner� catheter technique for a successful
bail-out procedure from blow-out type coronary perforation

Takeshi Sugimoto1 • Tetsuya Nomura1 • Daisuke Miyawaki1 • Taku Kato1 •

Natsuya Keira1 • Tetsuya Tatsumi1

Received: 26 August 2016 / Accepted: 10 October 2016

� Japanese Association of Cardiovascular Intervention and Therapeutics 2016

Abstract We encountered a case of blow-out type coro-

nary perforation at the calcified stenosis of left anterior

descending artery. First, we started immediate balloon

tamponade through the initial guiding catheter (GC) with a

GuideLiner� catheter. Next, we introduced a second GC

with a GuideLiner� catheter and successfully deployed a

covered stent. Two sets of the GC with GuideLiner�

catheter facilitated us to simultaneously perform temporary

hemostasis with balloon tamponade and rapid delivery of a

covered stent. To alternately manipulate the GuideLiner�

catheters, back and forth with seesaw-like motion enabled

us to minimize the interruption of balloon tamponade.

Keywords Coronary perforation � Bail-out � Dual guiding
catheter � Seesaw GuideLiner� technique

Introduction

In contemporary coronary interventions, we have been

successfully able to perform percutaneous coronary inter-

vention (PCI) for more complex coronary lesions in such as

heavily calcified or tortuous arteries based on the avail-

ability of sophisticated devices and techniques. However,

the underlying risk of complications involved in coronary

arteries in PCI for such complex lesions is always present

these. Among them, coronary perforation is a rare

complication, but if it occurs, it often causes a fatal

hemodynamic condition unless the situation is adequately

treated.

Case report

The patient in our case was a female in her eighties who

was admitted to our hospital for further examination fol-

lowing findings of a left ventricular wall motion abnor-

mality on echocardiography and reduced uptake of a

radioisotope on myocardial perfusion scintigraphy. We

performed coronary angiography (CAG) with a right

transfemoral approach. No significant stenosis was

observed in the right coronary artery. On the other hand,

diffuse stenotic lesions with an eccentric dense calcified

plaque were detected in the mid segment of the left anterior

descending (LAD) artery (Fig. 1a). Therefore, we began to

perform PCI for the lesion in this LAD artery.

A 7Fr Hyperion SPB3.5 guiding catheter (Asahi Intecc

Co., Ltd., Aichi, Japan) was inserted through the left

coronary artery (LCA), and a Sion blue guidewire (Asahi

Intecc Co., Ltd., Aichi, Japan) was passed through to the

LAD artery. We initially tried to inflate a semi-compliant

balloon catheter with a 2.0-mm diameter. However, the

balloon ruptured during the procedure possibly due to the

heavy calcification at the target lesion. Therefore, we

exchanged the balloon catheter for a non-compliant one

with a 3.0-mm diameter and inflated it several times. We

tried to check intravascular ultrasound, but could not

deliver it to the target lesion due to strong resistance. Then,

after changing the guidewire to an athlete GT star (St. Jude

Medical, Inc., MN, USA), a support-type guidewire using a

MIZUKI micro-catheter (KANEKA Corp., Osaka, Japan),

we managed to deploy two Xience Alpine (2.25 9 18 mm
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and 3.0 9 38 mm) drug-eluting stents (DESs) (Abbott

Laboratories, IL, USA) while taking advantage of sufficient

support with a 6Fr GuideLiner� catheter (Japan Lifeline

Co., Ltd., Tokyo, Japan) (Fig. 1b). After stent deployment

(Fig. 1c), we dilated another non-compliant balloon

catheter with a 3.25-mm diameter to a rated burst pressure

of 22 atmospheres.

Immediately after balloon deflation, the patient com-

plained of a sudden severe chest pain and a rapid dete-

rioration in her hemodynamics occurred. CAG showed a

severe coronary perforation in the mid portion of the

LAD artery with a free extravasation of contrast medium

into the pericardium (Fig. 1d), which corresponded to

Ellis-type III coronary perforation. We immediately re-

inflated the non-compliant balloon catheter at the site of

coronary perforation to achieve hemostasis with a bal-

loon tamponade, performed a pericardiocentesis, and

also inserted an intra-aortic balloon pump via the left

femoral artery to stabilize her hemodynamics as possi-

ble. We connected a drainage tube from the pericardium

with a blood access route into the right femoral vein to

transfuse the leaked blood. These immediate treatments

enabled us to achieve temporary stability of hemody-

namics. Next, we changed the balloon catheter to an

RYUSEI balloon catheter (KANEKA Corp., Osaka,

Japan) 3.0/22 mm, a dedicated perfusion balloon cathe-

ter, while taking advantage of the support of a 6Fr

GuideLiner� catheter. We performed prolonged RYUSEI

balloon inflation in total for 20 min in total (Fig. 2a).

However, we could not completely stop bleeding with

this procedure.

Therefore, we decided to deploy a Graft Master covered

stent (Abbott Laboratories, IL, USA). We inserted a 7Fr

sheath into the right brachial artery and introduced a sec-

ond 7Fr Hyperion SPB3.5 guiding catheter with side holes

while maintaining prolonged inflation with an RYUSEI

balloon catheter through the initial guiding catheter. We

passed a second Sion blue guidewire through the second

guiding catheter to the LAD artery with a very short

interruption in the inflation of the RYUSEI balloon catheter

(Fig. 2b). Then, we inserted another GuideLiner� catheter

through the second guiding catheter deeply into the LAD

artery. As a result, we could successfully deliver a Graft

Master covered stent 2.8/16 mm to the coronary

Fig. 1 a Control angiography

showed diffuse stenotic lesions

with an eccentric dense calcified

plaque in the mid segment of

the LAD artery. b Delivery of

DESs was supported by a 6Fr

GuideLiner� catheter. The

arrow indicates the tip of the

6Fr GuideLiner� catheter. c The
image of LAD artery after DES

deployment. d A severe

coronary perforation with a free

extravasation of contrast

medium into the pericardium

(arrows) occurred after the

inflation of a non-compliant

balloon catheter
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perforation lesion through the second GuideLiner� cathe-

ter, while simultaneously deflating the RYUSEI balloon

catheter (Fig. 2c). Then, we deployed the covered stent to a

pressure of 16 atmospheres after pulling the initial guide-

wire back inside the initial GuideLiner� catheter. Because

the extravasation continued just after deployment of the

covered stent, we delivered a non-compliant balloon

catheter with a 3.25-mm diameter through the initial

GuideLiner� catheter, while inflating the stent-mounted

balloon catheter at the site of the coronary perforation.

Several additional dilations with the non-compliant balloon

catheter enabled the covered stent to completely seal the

bleeding point (Fig. 2d). Final CAG showed TIMI grade 3

blood flow with no extravasation in the LAD artery

(Fig. 3).

Creatine phosphokinase was maximally elevated up to

971 U/L on the next day of intervention due to peri-pro-

cedural myocardial infarction induced by the deployment

of a covered stent. However, the general condition and the

vital sign of the patient remained relatively stable. She

received cardiac rehabilitation and was discharged fully

recovered at about 1 month after the procedure.

Discussion

We describe here a case of coronary perforation classified

as Ellis-type III which was successfully treated with

deployment of a covered stent. If a life-threatening blow-

out type coronary perforation occurs, immediate judgment

and a bail-out procedure are required to save the patient.

For that purpose, we devised an effective seesaw double

GuideLiner� catheter technique, which is an applied

method of the previously reported double guiding catheter

technique [1].

Coronary perforation is a rare but serious complication

of PCI that can result in life-threatening cardiac tampon-

ade. Studies have reported the incidence ranges from 0.29

to 3.0% [2, 3]. It occurs when a dissection or intimal lac-

eration propagates outwards sufficiently to completely

penetrate the arterial wall. A significant risk factor for

perforation during PCI is the balloon to arterial ratio. In

addition, in our case, an inflating non-compliant balloon

catheter with a relatively large 3.25-mm diameter com-

pared with the arterial size at a heavily calcified lesion was

considered to be the main cause of coronary perforation.

Fig. 2 a Prolonged inflation of

a perfusion balloon catheter

achieved temporary hemostasis.

b After a dual guiding catheter

system was established, a

second guidewire was passed to

the LAD artery with a very short

interruption of the perfusion

balloon catheter inflation. c A

covered stent (asterisk) was

delivered through the second

GuideLiner� catheter (arrow),

while the perfusion balloon

catheter was inflated for balloon

tamponade through the initial

guiding catheter. Arrowhead

indicates the tip of the initial

GuideLiner� catheter. d A non-

compliant balloon catheter was

delivered through the initial

GuideLiner� catheter

(arrowhead) while

simultaneously pulling the

stent-mounted balloon catheter

back into the second

GuideLiner� catheter (arrow)
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To treat such a calcified lesion, rotational atherectomy is

usually the most suitable option to achieve lesion modifi-

cation. However, the useful device is not available in our

hospital, because we are not allowed to use it due to the

Japanese regulation about the device usage.

The classification of coronary perforation by Ellis et al.

has received worldwide acceptance [2]. Type III perfora-

tions are defined as extravasation through the flank

([1 mm). They are associated with rapid onset of cardiac

tamponade (63%) and high mortality (19%). This compli-

cation rarely happens, but once it occurs, it often requires

pericardiocentesis to treat the cardiac tamponade, as well

as interventional procedures to repair the perforation.

Surgical repair is reported to be necessary in 37–63% of

cases [2, 4].

Covered stents are indicated for use in the treatment

of coronary perforations. They have dramatically

reduced the incidence of uncontrollable cardiac tam-

ponade induced by coronary perforation [5, 6], and

provided acceptable late clinical outcomes [7]. The

structure of a covered stent is a sandwich composed of a

layer of polytetrafluoroethylene (PTFE) membrane

between two stents. This structure is advantageous for

sealing the bleeding point of coronary perforation.

However, the specifications of these covered stents with

a both relatively large catheter profile and poor flexi-

bility makes it difficult to deliver them to the target

lesion. Moreover, lesion characteristics of such as heavy

calcification or tortuous arteries often hamper the

delivery of the covered stent. To resolve this problem,

Fujimoto et al. reported the effectiveness of GuideLiner�

catheter use when delivering a covered stent [8].

The GuideLiner� catheter is a monorail-type ‘‘child’’

support catheter that comprises a 25-cm silicon-coated

guide extension catheter connected via a metal ‘‘collar’’

with a 125-cm stainless steel shaft to a proximal

positioning tab. Due to its monorail design, this catheter

can be easily used without the need to extend the

guidewire. It provides extra support and coaxial catheter

engagement, and can facilitate device delivery to target

lesions. Since GuideLiner� catheter use was first reported

in humans in 2010 [9], several reports have demonstrated

that it can be utilized effectively for complex PCI [10, 11]

and also in the field of endovascular treatment [12]. The

official specification of the 6Fr GuideLiner� catheter is a

0.056-inch inner diameter. On the other hand, PTFE

covered stents with a 2.8-mm diameter correspond to

0.064 inch. Although it seems theoretically impossible to

pass the covered stent inside the 6Fr GuideLiner�

catheter, we could practically advance it inside the 6Fr

GuideLiner� catheter with no resistance. However, oper-

ators may feel resistance when devices pass through the

rapid exchange collar portion of GuideLiner� catheter

inside the guiding catheter in such a case of aortic elon-

gation. Therefore, it is thought to be safe that a covered

stent is put inside of the GuideLiner� catheter outside the

body, and is advanced together into the guiding catheter

as far as the target lesion.

To stabilize patient hemodynamics, it is important to

minimize the amount of bleeding from the coronary per-

foration, as well as shorten the duration of cardiac ische-

mia. Two sets of guiding catheter with GuideLiner�

catheter through dual vascular access allowed us to

simultaneously perform temporary hemostasis with a bal-

loon tamponade and rapid and secure delivery of a covered

stent.

Here, we demonstrated a successful bail-out procedure

from a blow-out type coronary perforation. To alternately

manipulate GuideLiner� catheters, back and forth with a

seesaw-like motion enabled us to minimize balloon tam-

ponade interruption (Fig. 4). We have named this proce-

dure the ‘‘seesaw double GuideLiner� catheter technique’’

Fig. 3 Final CAG showed

TIMI grade 3 blood flow with

no extravasation in the LAD

artery. a Antero-posterior

cranial view. b Right anterior

oblique caudal view
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and believe that it can help all interventional cardiologists

to overcome such a life-threatening situation, as shown in

this report.
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Fig. 4 A schema of our

‘‘seesaw double GuideLiner�

catheter technique.’’ a Delivery

of a perfusion balloon catheter

through the initial GuideLiner�

catheter. b Balloon tamponade

with a perfusion balloon

catheter and establishment of a

dual guiding catheter system via

dual vascular access. c Passing a
second guidewire to the LAD

artery with a short interruption

of balloon tamponade. d Deep

insertion of a second

GuideLiner� catheter.

e Delivery of a covered stent

through the second GuideLiner�

catheter, while simultaneously

deflating the perfusion balloon

catheter. f Deployment of a

covered stent
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