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Back ground Rotational atherectomy (RA) is used for plaque modification in patients with heavily calcified coronary lesions. Rotational
atherectomy can induce significant bradycardia or atrioventricular block requiring for temporary pacemaker insertion. In
this report, we present a case of trans-coronary pacing via a Rota wire to prevent bradycardia during RA in the proximal
right coronary artery (RCA).

...........................................................................................................................................................................................................................
Case summary A 72-year-old woman with a 1 month history of worsening effort angina was admitted to our hospital. Computed tomog-

raphy coronary angiography disclosed significant coronary stenosis with severe calcification in proximal RCA. Coronary
angiography revealed significant coronary stenosis with severe calcification in the proximal RCA. Subsequently, percutan-
eous coronary artery intervention was performed under the guidance of intravascular ultrasound (IVUS). The pull-back
IVUS showed a circumferential calcified lesion in the proximal RCA that was treated using RA, which induced significant
bradycardia requiring temporary pacemaker insertion. Immediately, trans-coronary pacing was provided via a Rota wire
placed in the far distal RCA; this was used for back-up pacing during RA. Rotational atherectomy was completed by safely
modifying the calcified lesion. After successful debulking of the calcified lesion, we dilated with a balloon, and a drug-
eluting stent was implanted at the proximal RCA. Final IVUS and angiography showed good stent apposition and expan-
sion. We did not observe any serious intraprocedural complications.

...........................................................................................................................................................................................................................
Discussion Rotational atherectomy is used for plaque modification in patients with heavily calcified coronary lesions. Rotational athe-

rectomy can induce significant bradycardia or atrioventricular block requiring for temporary pacemaker insertion via the
transvenous route. This method could be an effective method to prevent bradycardia during RA.
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ESC Curriculum 3.1 Coronary artery disease • 5.7 Bradycardia • 3.4 Coronary angiography

Learning points
• Rotational atherectomy can induce significant bradycardia or atrioventricular block requiring temporary pacemaker insertion.
• Trans-coronary pacing via Rota wire can be useful for back-up pacing during rotational atherectomy.
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..Introduction

Rotational atherectomy (RA) is used for plaque modification in heav-
ily calcified coronary artery lesions. Rotational atherectomy can be
associated with distal embolization of calcific particles, resulting in
clinically significant bradycardia or atrioventricular block requiring
temporary pacemaker insertion in lesions involving the right coron-
ary artery (RCA) and heavily calcified lesions. Michael et al.1 reported
that heart block or temporary pacing occurred in 53% of RA cases in
the RCA. Although transvenous right ventricular (RV) temporary
pacing is an efficient and stable procedure, it requires an additional
catheter and central venous catheterization, which is unsuitable
under haemodynamically unstable conditions as in the current case.
However, trans-coronary pacing requires no additional catheter and
can be performed easily and rapidly.2 Here, we present a case of
trans-coronary pacing via a Rota wire to prevent bradycardia induced
by RA in the proximal RCA.

Timeline

Case presentation

A 72-year-old woman with worsening effort angina CCS Class III was
admitted to our hospital. The patient had some risk factors for cor-
onary artery disease, including hypertension and hyperlipidaemia.
Her medical conditions had been well controlled with an angiotensin
II receptor blocker, and a statin. The physical examination revealed
the following: blood pressure, 130/80 mmHg, and heart rate, 80
b.p.m. There was no cardiac murmur and pulmonary rales. Blood
tests showed serum creatinine of 0.72 mg/dL, haemoglobin of
13.1 gm/dL, and troponin level to be as low as 50–100 ng/L. Although
the electrocardiogram showed no remarkable ST-segment changes,
and echocardiography showed normal wall motion with preserved
left ventricular systolic function, computed tomography coronary
angiography disclosed significant coronary stenosis at proximal RCA.
Coronary angiography performed after loading dual antiplatelet ther-
apy with prasugrel and aspirin, revealed severe calcified stenosis of
the proximal RCA (Figure 1A, Video 1). We planned to treat the se-
verely calcified RCA using RA. Left radial artery access was gained
using a 7 Fr Glide SheathVR (Terumo, Japan), and a 7 Fr Judkins Right
4.0 guide catheter was used to intubate the RCA. A 0.01400 guidewire
(SION blueVR , Asahi Intecc, Japan) was successfully passed through
the stenotic lesion with the support of a microcatheter (Corsair
ProVR , Asahi Intecc, Japan). Pull-back intravascular ultrasound (IVUS)
(Boston Scientific, USA) showed a circumferential calcified lesion in
the proximal RCA. We then switched the Rota wireVR floppy (Boston
Scientific, USA) to perform RA (Figure 1B). After RA was performed
with a 1.75 mm burr at 180 000 rpm, heart block and significant
bradycardia occurred (Figure 3A). Immediately trans-coronary pacing
was provided via a Rota wire placed far distal to the RCA and used
for back-up pacing during RA. The cathode of an external pacemaker
was attached to the distal external end of the guide wire using a
crocodile clip (Figure 2A). The anode was attached to the needle
which was inserted under the skin of the anaesthetized groin
(Figure 2B). Pacing was instituted at 60 beats per minute, with the out-
put set at 8 V for back-up pacing during RA (Figure 3B, Video 2).
Additional RA of Rota burr 2.0 mm was performed, and we safely
modified the calcified lesion (Figure 1C). The heart block had
occurred only during RA, and the patient recovered from the heart
block soon after RA. After successfully debulking the calcified lesion,
we predilated with Wolverine 2.75/15 mm (Boston Scientific, USA)
and delivered a drug-eluting stent (DES): Synergy XD 3.0/16 mm
(Boston Scientific, USA). The DES was implanted at the proximal
RCA under nominal pressure. Finally, we optimized the stent deploy-
ment with using a non-compliant balloon: NC Emerge 3.25/12 mm
(Boston Scientific, USA). Final IVUS and angiography showed good
stent apposition and expansion (Figure 1D, Video 3). Pacing was not
required during balloon angioplasty and stent implantation, and per-
manent pacemaker implantation was not required after the
procedure.

The patient was discharged 2 days after the procedure without any
complications. The maintenance dose of prasugrel and aspirin was
administered for 6 months, and then prasugrel as a single antiplatelet
therapy was continued. At the 6-month follow-up visit, the patients
had no clinical symptom or cardiac events. The electrocardiogram

Day 1 13:00 A 72-year-old woman with worsening effort

angina was admitted to our hospital.

Computed tomography coronary angiog-

raphy revealed severe calcified stenosis

of the proximal right coronary artery

(RCA).

Day 2 09:57 Coronary angiography (CAG) revealed se-

vere calcified stenosis of the proximal

RCA.

10:08 Pull-back intravascular ultrasound (IVUS)

showed a circumferential calcified lesion

in the proximal RCA.

10:17 After rotational atherectomy (RA) was per-

formed with a 1.75 mm burr, heart block

and bradycardia occurred. Trans-coron-

ary pacing was provided via a Rota wire

and used for back-up pacing during RA.

10:48 Additional RA of Rota burr 2.0 mm was per-

formed, and we safely modified the calci-

fied lesion. The heart block had occurred

only during RA, and the patient recov-

ered from the heart block soon after RA.

11:04 The drug-eluting stent was implanted at the

proximal RCA.

11:10 Final IVUS and CAG showed good stent ap-

position and expansion. Pacing was not

required after procedure.

Day 4 The patient was discharged without any

complication.

6 months follow-up The patients had no clinical symptom or

cardiac events.

2 H. Kusumoto et al.
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.. showed normal sinus rhythm and echocardiography showed no re-
gional wall motion abnormality.

Discussion

Rotational atherectomy is used for plaque modification in patients
with heavily calcified coronary lesions. Rotational atherectomy can
be associated with distal embolization of calcific particles resulting in
clinically significant bradycardias or atrioventricular block requiring
temporary pacemaker insertion in lesions involving the RCA and
heavily calcified lesions. Michael et al.1 reported that heart block or
temporary pacing occurred in 53% of patients who underwent RA to
the RCA.

Although studies are limited and mostly updated in animal models,
a few studies have attempted trans-coronary pacing during RA.3

Heinroth et al.2 reported that trans-coronary guidewire pacing has
been used as a technique for controlling bradycardia during balloon

Figure 1. Result of coronary angiography. (A) Initial angiography. Severely calcified lesion of the proximal right coronary artery (white arrow). (B)
The tip of the Rota wire is advanced to the far distal end of the coronary artery (white arrow). (C) Rota burr was used in modifying heavily calcified
stenosis. (D) Final PCI results.

Video 1 Initial angiography.

Trans-coronary pacing via Rota wire 3



Figure 2. How to attach the electrodes. (A) The cathode of an external pacemaker is attached to the distal external end of the guide wire using a
crocodile clip. (B) The anode is attached to the needle which is inserted under the skin of the anaesthetized groin.

Figure 3 Results of electrocardiogram. (A) First atherectomy induced significant bradycardias and heart block. (B) Back-up pacing at 120 beats per
minute with an output set at 8 V during rotational atherectomy.

4 H. Kusumoto et al.
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angioplasty. Some studies indicated the usefulness of rapid trans-
coronary pacing during stent positioning.4,5

In this case, we performed trans-coronary pacing using a Rota
wire. Trans-coronary pacing worked well and did not require intra-
venous pacing insertion. The procedural advantages and limitations
compared with conventional RV pacing are listed in Table 1. Although
transvenous RV pacing is an efficient and stable procedure, it requires
an additional catheter and requires central venous catheterization,
which is unsuitable under haemodynamically unstable conditions as in

the current case. However, trans-coronary pacing requires no add-
itional catheter and can be introduced easily and rapidly. Even if
trans-coronary pacing is unstable, it may serve as a backup before
inserting intravenous pacing.

This technique consists of the following steps: (1) The tip of the
Rota wire should be advanced as far as possible to the distal end of
the coronary artery; advancing the wire to the intramyocardial
branch is also useful for getting back-up. (2) The Rota burr is
advanced the platform. The Rota catheter itself acts as an insulator;
therefore, it should be better to place the Rota tip in the coronary ar-
tery. (3) The cathode of an external pacemaker is attached to the dis-
tal external end of the Rota wire using a crocodile clip. (4) The anode
is attached to the needle that was inserted under the skin. (5)
Institute pacing rate and output for back-up pacing during RA.

Before starting RA, pretesting of the trans-coronary pacing is
required. Pacing is started at maximum output (10 V at 2.5 ms im-
pulse duration) and subsequently reduces the output voltage to de-
termine the pacing threshold. The pacing output is set with a safety
margin, and the pulse generator is set in demand mode. If pacing is
not effective at maximum output, the vessel is considered unsuitable
for trans-coronary pacing, and pacing should be inserted
intravenously.

This case report was obtained from a single centre. Further investi-
gation is required to implement this technique in routine practice.
Nonetheless, we did not observe serious intraprocedural complica-
tions. This method could be an effective, simple, and safe method to
prevent bradycardia or heart block during RA.

Video 2 This movie shows coronary pacing during rotational
atherectomy.

Video 3 Final result of PCI.

.................................................................................................

Table 1 Advantages and limitations of trans-coronary
pacing compared with conventional right ventricular
pacing.

Advantages Limitations

� Temporary guidewire

pacing is easily and

quickly performed.

� Some wires coated with

non-conductive polymer have

high resistance and may not

be suitable.6 Rota wire also

may lack of sufficient

insulation due to no coating.

� Avoiding the need for

central venous

catheterization under

haemodynamically

unstable conditions.

� The tip of the wire may move

during RA, it may lack of

adequate sensing.

� Required only

negligible additional

costs.

� Coronary spasm may occur

and need intracoronary

application of nitroglycerine.4

� This method generates only

unipolar pacing. That may

frequently provoke twitching

diaphragm.

Trans-coronary pacing via Rota wire 5
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