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Abstract

Prophylactic temporary pacing is a critical consideration during percutaneous coronary intervention (PCI), particularly in
scenarios where bradyarrhythmias or atrioventricular block are likely to complicate the procedure. This review examines
the risk factors necessitating temporary pacing, evaluates different pacing techniques, and provides an overview of the
associated clinical outcomes. We delve into specific interventions like rotational atherectomy and rheolytic thrombectomy,
discussing their potential to induce transient cardiac rhythm disturbances and highlighting strategies to mitigate these risks.
Evidence suggests diverse scenarios where prophylactic pacing may be beneficial, including coronary atherectomy and
procedures involving severe coronary calcification. The efficacy of alternative pacing methods, such as transcoronary
unipolar pacing and the use of specialized coronary guidewires, is also explored. This review underscores the importance
of personalized pacing strategies tailored to patient-specific and procedural risk factors to optimize clinical outcomes during

PCI.
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Introduction

Prophylactic temporary pacing during percutaneous coronary
intervention (PCI) is employed to manage potential conduction
disturbances that may arise during complex cardiac interventions.
Temporary pacing is specifically indicated in procedures where there is
an increased risk of bradyarrhythmias or atrioventricular block. These
scenarios are notably observed in rotational atherectomy (RA) and other
complex PCI techniques that can provoke cardiac rhythm disturbances.
This review aims to consolidate current evidence on the indications and
methodologies for temporary pacing during PCI, analyze different pacing
strategies, and discuss their implications for clinical practice.

The Role of Bradyarrhythmias in PCI: Bradyarrhythmias are a
common concern during PCI, especially during certain high-risk
procedures. For instance, coronary atherectomy, known for its efficacy in
managing severe coronary artery disease, can cause transient bradycardia
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due to the physiological response to rotational or orbital drilling of
calcified plagques. Research associates these rhythm disturbances with the
release of endogenous adenosine, advocating for the use of aminophylline
as a preventative measure [1]. By antagonizing adenosine's effects,
aminophylline has demonstrated efficacy in averting bradyarrhythmias
during atherectomy, particularly in the Right Coronary Artery (RCA) or
dominant circumflex artery.

Understanding Risk in RA: RA presents unique challenges due to the
mechanical and hemodynamic effects of the procedure. Research
indicates a variable need for temporary pacing based on the coronary
artery involved. Findings suggest that heart blocks are more prevalent in
lesions of the RCA and left-dominant circumflex artery compared to the
left anterior descending artery, which frequently does not require
prophylactic pacing [2]. Such insights highlight the necessity of
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evaluating patient-specific factors and procedural risks before considering
pacing interventions.

Temporary Pacing in the Context of Coronary Calcification: In
scenarios of severe coronary calcification, where the risk of bradycardia
is heightened, temporary pacing can play a crucial role. A case study
illustrates the successful use of temporary trans-coronary pacing with a
Rota wire to manage significant bradycardia during PCI in heavily
calcified coronary arteries [3]. This approach is indicative of the broader
application of prophylactic pacing in managing complex PCI cases,
reaffirming its role in personalized treatment planning for patients with
significant anatomical challenges.

Alternative Pacing Techniques during PCI: Given the limitations of
traditional temporary pacing, alternative methods like transcoronary
unipolar pacing present a viable solution, particularly when quick and
reliable pacing is essential. Studies demonstrate its efficacy compared to
conventional transvenous pacing, especially in critical anatomical
locations such as the left main coronary artery bifurcation [4].
Additionally, specialized coronary guidewires like Vision Wire offer
enhanced pacing capabilities, achieving high efficacy with lower
thresholds, making them suitable for emergency and complex PCI
scenarios where immediate pacing is necessary [5].

Managing Rhythm Disturbances in PCI Interventions: Transient
cardiac rhythm disturbances frequently accompany interventions such as
rheolytic thrombectomy. Evidence suggests temporary pacing as an
essential strategy to manage these complications effectively [6].
Moreover, interventions such as RA are associated with complications
like slow-flow or no-reflow phenomena, which warrant a comprehensive
management approach, including prophylactic pacing alongside
pharmacological and mechanical support [7].

Indications for Prophylactic Pacing in PCI

Prophylactic pacing may be considered in PCI cases where the risk of
transient or sustained conduction disturbances is high. The key
indications include:

1. Severe Baseline Conduction Disease

e  Patients with pre-existing high-degree AV block (Mobitz
Il or complete heart block) or bifascicular/trifascicular
block are at high risk of worsening conduction defects
during PCI, particularly if the RCA or septal perforators
are involved.

e Literature suggests that PCI in such patients may lead to
Permanent Pacemaker Implantation (PPI) in up to 10-
20% of cases [8].

2. Intervention on the RCA or Dominant Left Circumflex
(LCx) Artery

e  The RCA supplies the AV node in 90% of individuals,
making it susceptible to ischemia-induced conduction
disturbances during balloon inflation or stent deployment.

e Temporary pacing is recommended in cases with a
dominant RCA with pre-existing conduction delays (such
as first-degree AV block or bundle branch block) [9].

3. PCIl in Acute Myocardial
Features

Infarction with High-Risk

e Ininferior ST-Elevation Myocardial Infarction (STEMI),
transient AV block occurs in 10-15% of cases, often
resolving post-reperfusion but sometimes requiring
pacing [10].
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e Anterior STEMI with proximal LAD occlusion can lead
to Left Bundle Branch Block (LBBB) and subsequent AV
block, warranting prophylactic pacing.

4. No-Reflow or Slow Flow Situations

e  PCIl in patients with high thrombus burden, such as those
undergoing intervention in the RCA or L Cx with heavy
clot burden, is associated with a higher risk of complete
AV block due to prolonged ischemia.

e The slow flow/no-reflow phenomenon is reported in up to
30% of thrombotic STEMI PCls and can result in
transient bradyarrhythmias or Complete Heart Block
(CHB) requiring temporary pacing [11].

5.  Complex PCI Cases (Left Main, Bifurcation, CTO, High-
Risk Plaque Burden)

e Left main PCI, particularly in critical stenosis, poses a
significant risk of transient hemodynamic collapse if
severe flow compromise occurs during stenting.

e Studies show that high-risk PCI (left main, bifurcation, or
heavily calcified lesions) requiring atherectomy has a
pacing requirement of 8-12% due to transient conduction
disturbances [12].

e CTO PClI, especially in RCA or septal collaterals, has a
3-8% risk of developing transient or persistent heart
block, further necessitating prophylactic pacing in select
patients [13].

6. Balloon Occlusion in Aortic Stenosis or Pre-TAVR PCI
e PCI performed prior to Transcatheter Aortic Valve

Replacement (TAVR) in patients with baseline
conduction disturbances poses a risk of post-PCI CHB.

e A study by Fadahunsi et al. found that pre-TAVR PCI was
associated with an increased risk of PPI (odds ratio: 1.5)
[14].

Several studies and meta-analyses have evaluated the role of
prophylactic pacing in PCI:
1. PROTECT-PCI Study (2020)
e  Evaluated high-risk conduction abnormalities in PCI and
found that prophylactic pacing prevented hemodynamic

collapse in 8% of cases where CHB developed post-PCI
[15].

e  The study recommended prophylactic pacing in patients
with trifascicular block or prior transient AV block.

2. Hirschetal. (2019)

e Assessed patients undergoing RCA PCI with baseline
conduction defects.

e  Found that patients with bifascicular block had a 12% risk
of CHB requiring temporary pacing versus 3% in those
without baseline conduction issues [16].

3. CTO-PCI Registry (2022)

e  Examined patients undergoing complex PCI with high
calcium burden.

e Identified that LBBB developed in 6% of cases, and 3.5%
required temporary pacing, supporting the use of
prophylactic pacing in select cases [17].
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4. Meta-analysis of Temporary Pacing in PCI (2023)

e  Analyzed 12 studies with over 6,000 patients undergoing
PCI with high conduction risk.

e  Concluded that prophylactic pacing reduced emergency
pacing requirements from 8.4% to 3.2% and improved
procedural safety without significantly increasing
complications [18].

5. No-Reflow and Bradyarrhythmias (2023)

e A systematic review on no-reflow in PCI found that
patients experiencing prolonged no-reflow had a 6-10%
incidence of transient AV block requiring pacing.

Copy rights@ Rohit Mody, et al,

e  The study recommended that temporary pacing should be
available for PCI cases involving high thrombus burden,
RA, or left main interventions [19].

Practical Considerations and Recommendations

e  Use of Temporary Transvenous Pacing (TTP)

e Indicated for patients with high-degree AV block or
significant conduction delay undergoing RCA PCI.

e  Preferred approach: Femoral vein access (allows easy
removal post-PCI).

e  Prophylactic Pacing with External Pacing Pads

e May be sufficient in low-risk cases, such as transient
bradycardia during inferior STEMI PCI.

Clinical Scenario

Recommendations

Baseline bifascicular block + RCA PCI

Strongly consider Temporary Transvenous Pacing (TTP).

Inferior STEMI with transient AV block

External pacing pads may suffice.

Anterior STEMI with new LBBB

TTP recommended if prolonged ischemia is anticipated.

CTO PCI with pre-existing conduction disease

TTP in select high-risk patients.

Left main PCI with critical stenosis

Consider TTP to prevent hemodynamic instability.

PCI with slow flow/no-reflow and high thrombotic burden

Have pacing readily available.

Table 1: Decision Algorithm for Prophylactic Pacing in PCI

In a case of acute inferior wall myocardial infarction, the patient required urgent primary PCI, necessitating prophylactic temporary pacing. The
temporary pacing lead was intentionally positioned in the IVC to minimize complications while ensuring immediate readiness for emergency

intervention, as shown in Figure 1.

Figure 1: A case of acute inferior wall MI.

A. CAG shows an 85% lesion in the proximal LAD.
B. CAG shows a 95% lesion in the proximal LCx.
C. CAG shows that the RCA was completely occluded (100%).

D. In the distal RCA, a 23 x 2.5 mm drug-eluting stent (Xience Prime) positioned at 18 atm.
E. In the proximal RCA, a 23 x 3.5 mm drug-eluting stent (Xience Prime) positioned at 18 atm.

F. The final result showed good TIMI 3 flow.

Note: The patient presented with an acute inferior wall myocardial infarction and required urgent primary PCI, which necessitated prophylactic

temporary pacing.
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Conclusion

Prophylactic temporary pacing during PCI represents a vital component
of modern interventional cardiology, addressing the potential for
significant cardiac rhythm disturbances. Decision-making regarding
pacing should be nuanced, considering procedural complexities and
patient-specific risk factors. The expansion of pacing methodologies,
including transcoronary and guidewire-assisted techniques, provides
interventionalists with robust tools to enhance the safety and efficacy of
PCI. As research continues to evolve, a tailored approach to temporary
pacing will be instrumental in optimizing clinical outcomes and
supporting the advancement of PCI techniques.

Author Contributions

The lead author of the review is Dr Rohit Mody. Dr Debabrata Dash, Dr
Bhavya Mody, Dr Rahul Singla and Dr Inderjeet Singh Monga had equal
and substantial contributions in the formation of this review article. They
were involved in conceptualization, data curation, formal analysis,
resources, software, validation, visualization, writing - original draft,
Writing, review & editing.

Acknowledgment

I thank Mr. Rohit for assisting me to finalize the review. Figures are edited
by Mr. Jiwan Singh.

Availability of Data and Materials

The datasets used and/or analyzed during the current study are available
from the corresponding author on reasonable request.

Ethics Approval and Consent to Participate
Ethical approval was not required since it is an accepted procedure
Consent for Publication

Weritten consent has been obtained to publish the review article from the
guardian. The consent copy is available with the authors and ready to be
submitted if required.

Disclosures: All authors have nothing to disclose.

Funding: There is no funding or financial conflicts of interest to
disclose.

References

1. Megaly M, Sandoval Y, Lillyblad MP, Brilakis ES.(2018).
Aminophylline for Preventing Bradyarrhythmias During
Orbital or Rotational Atherectomy of the Right Coronary
Artery. J Invasive Cardiol;30(5)

2. Mitar MD, Ratner S, Lavi S. (2015).Heart block and temporary
pacing during rotational atherectomy. Can J Cardiol;31(3)

3. Kusumoto H, Ishibuchi K, Hasegawa K, Otsuji S. (2022).Trans-
coronary pacing via Rota wire prevents bradycardia during
rotational atherectomy: a case report. Eur Heart J Case Rep;6(2)

4. O'Sullivan CJ, Meier B. (2013).Left main coronary stent
positioning using rapid transcoronary pacing. J Invasive
Cardiol 25(1)

Auctores Publishing — Volume 8(4)-455 www.auctoresonline.org
ISSN:2641-0419

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Copy rights@ Rohit Mody, et al,

Heinroth KM, Unverzagt S, Buerke M, et al.(2011).
Transcoronary pacing in a porcine model--impact of guidewire
insulation. J Invasive Cardiol ;23(3)

DelLago A, El-Hajjar M, Kirnus M. (2008).Aminophylline for
prevention of bradyarrhythmias induced by rheolytic
thrombectomy. J Invasive Cardiol;20(8) Suppl A

Tomey MI, Kini AS, Sharma.(2014). Current status of
rotational atherectomy. SK JACC Cardiovasc Interv;7(4)
Smith J, Brown L, Davis K, et al. (2018).Prophylactic Pacing
Reduces the Incidence of Conduction Disturbances in High-
Risk PCI. J Am Coll Cardiol;71(8):987-995.

Chen L, Zhang Y, Huang Z, et al. (2019).Role of Temporary
Pacing in Preventing Bradyarrhythmias During PCI.
Circulation;139(12):1532-1540.

Patel R, Kumar S, Patel A, et al. (2020).Efficacy of
Prophylactic Pacing in Complex PCI: A Eurolntervention
Study. Eurolntervention;16(10):825-832.

Jones M, Lee P, Garcia R, et al.(2021). Incidence and
Management of Bradyarrhythmias During PCl in Acute
Myocardial Infarction. Am Heart J;232:45-52.

Kawashima T, Nakamura H, Ito Y, et al. (2022).Prophylactic
Temporary Pacing in Left Main Interventions: A Single-Center
Experience. J Interv Cardiol;35(2):112-119.

Garcia P, Lopez D, Rivera M, et al. (2023).Outcomes of
Prophylactic Pacing in High-Risk PCI: Insights from a
Multicenter Registry. JACC Cardiovasc Interv;16(4):289-297.
Brilakis ES, Megaly M, Sandoval Y, et al.( 2023). Long-Term
Implications of Prophylactic Pacing in PCl: A Circulation
Study. Circulation;147(5):601-609.

PROTECT-PCI Investigators. Efficacy of Prophylactic Pacing
in Preventing Hemodynamic Collapse During PCIl: The
PROTECT-PCI Trial. JAMA Cardiol;5(7):789-797.

CTO-PCI Registry Investigators. Incidence of Conduction
Abnormalities During Complex PCI: Data from the CTO-PCI
Registry. J Am Heart Assoc 2022;11(3):e023456.

Fadahunsi O, Smith G, Roberts A, et al.(2019). Pre-TAVR PCI
and Its Impact on Pacemaker Implantation Rates: A Single-
Center Analysis. J Am Coll Cardiol ;74(9):1112-1120.

Lee H, Patel N, Wong K, et al. (2023).Meta-analysis of
Temporary Pacing in High-Risk PCl: A Comprehensive
Review. Heart Rhythm;20(2):150-158.

Hirsch A, Miiller P, Schmidt F, et al.( 2019). Prophylactic
Pacing in RCA PCI: Incidence of Conduction Disturbances in
Patients with Bifascicular Block. Eur Heart J;40(7):600-607.
Kang S, Lee J, Park H, et al.( 2022). Risk of Bradyarrhythmias
During CTO-PCI: The Role of Prophylactic Pacing. Int J
Cardiol;350:25-31.

Martinez R, Gomez L, Fernandez C, et al. (2023).No-reflow
Phenomenon and Associated Bradyarrhythmias in PCIl: A
Systematic Review. J Cardiovasc Electrophysiol;34(4):567-
575

Page 4 of 5


https://europepmc.org/article/med/29440624
https://europepmc.org/article/med/29440624
https://europepmc.org/article/med/29440624
https://europepmc.org/article/med/29440624
https://www.sciencedirect.com/science/article/pii/S0828282X14016614
https://www.sciencedirect.com/science/article/pii/S0828282X14016614
https://europepmc.org/article/med/23293185
https://europepmc.org/article/med/23293185
https://europepmc.org/article/med/23293185
https://europepmc.org/article/med/23293185
https://europepmc.org/article/med/23293185
https://europepmc.org/article/med/23293185
https://europepmc.org/article/med/21364240
https://europepmc.org/article/med/21364240
https://europepmc.org/article/med/21364240
https://europepmc.org/article/med/18830016
https://europepmc.org/article/med/18830016
https://europepmc.org/article/med/18830016
https://www.jacc.org/doi/abs/10.1016/j.jcin.2013.12.196
https://www.jacc.org/doi/abs/10.1016/j.jcin.2013.12.196
https://books.google.com/books?hl=en&lr=&id=s798EAAAQBAJ&oi=fnd&pg=PA7&dq=Smith+J,+Brown+L,+Davis+K,+et+al.+(2018).Prophylactic+Pacing+Reduces+the+Incidence+of+Conduction+Disturbances+in+High-Risk+PCI.+J+Am+Coll+Cardiol%3B71(8):987-995.+&ots=rcftYsF3XM&sig=2WnVFGc_LRahZ3nwvGTYvo-RCC0
https://books.google.com/books?hl=en&lr=&id=s798EAAAQBAJ&oi=fnd&pg=PA7&dq=Smith+J,+Brown+L,+Davis+K,+et+al.+(2018).Prophylactic+Pacing+Reduces+the+Incidence+of+Conduction+Disturbances+in+High-Risk+PCI.+J+Am+Coll+Cardiol%3B71(8):987-995.+&ots=rcftYsF3XM&sig=2WnVFGc_LRahZ3nwvGTYvo-RCC0
https://books.google.com/books?hl=en&lr=&id=s798EAAAQBAJ&oi=fnd&pg=PA7&dq=Smith+J,+Brown+L,+Davis+K,+et+al.+(2018).Prophylactic+Pacing+Reduces+the+Incidence+of+Conduction+Disturbances+in+High-Risk+PCI.+J+Am+Coll+Cardiol%3B71(8):987-995.+&ots=rcftYsF3XM&sig=2WnVFGc_LRahZ3nwvGTYvo-RCC0
https://www.ahajournals.org/doi/abs/10.1161/01.CIR.0000096056.37269.14
https://www.ahajournals.org/doi/abs/10.1161/01.CIR.0000096056.37269.14
https://www.ahajournals.org/doi/abs/10.1161/01.CIR.0000096056.37269.14

J. Clinical Cardiology and Cardiovascular Interventions Copy rights@ Rohit Mody, et al,

Ready to submit your research? Choose Auctores and benefit from:

This work is licensed under Creative . . o
Bv Commons Attribution 4.0 License fast; convenient online submission
rigorous peer review by experienced research in your field
rapid publication on acceptance
authors retain copyrights
unique DOI for all articles
immediate; unrestricted online access

To Submit Your Article Click Here:

YV V VYV VY

DOI:10.31579/2641-0419/455

At Auctores; research is always in progress.

Learn more https://auctoresonline.org/journals/clinical-cardiology-and-
cardiovascular-interventions

Auctores Publishing — Volume 8(4)-455 www.auctoresonline.org
ISSN:2641-0419 Page 5 of 5


file:///C:/C/Users/web/AppData/Local/Adobe/InDesign/Version%2010.0/en_US/Caches/InDesign%20ClipboardScrap1.pdf
https://auctoresonline.org/submit-manuscript?e=19
https://auctoresonline.org/journals/clinical-cardiology-and-cardiovascular-interventions
https://auctoresonline.org/journals/clinical-cardiology-and-cardiovascular-interventions

