
Annex Publishers | www.annexpublishers.com                    
 

Volume 2 | Issue 1
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episodes prior to diagnosis and underwent a cardiac work-up including Holter monitor, transthoracic echocardiogram,stress test 
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mcg/kg/min x 5 min, remifentanil 0.05 mcg/kg/min x 5 min, fentanyl 250 mcg, rocuronium 50 mg, intubation was performed 
2). An esophageal temperature probe and a gauze bite block 

Biosense Webster) to determine ablation catheter misplacement.

At the time of cryoablation and phrenic nerve monitoring, the capnogram demonstrated interruption of normal exhalation (Figure 

2
with a 7-10 degree Centigrade drop in measured temperature at the tip of the esophageal probe.

frequently performed via heating the tissue with radiofrequency energy. Alternatively, ablation can be performed by freezing tissue, 

veins where AF substrate and foci most commonly arise. 
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the RA/SVC junction (Figure 2). Phrenic nerve pacing with observation of diaphragmatic movement is frequently performed to 
assure that the heated or cooled catheter is not injuring the phrenic nerve during ablations of the SVC or right upper pulmonary 

nerve can be damaged while ablation therapy is performed due to the proximity of the phrenic nerve to the AF ablation energy 
source. 3 When ablation is performed, the right phrenic nerve is frequently stimulated with high output pacing from the SVC in 
order to monitor function of this nerve. Ablation is terminated if phrenic nerve stimulation of diaphragmatic movement becomes 

When right sided cryoablation is performed, the catheter is cooled and diaphragmatic stimulation is performed via the ipsilateral 
phrenic nerve. If diaphragmatic movement is attenuated despite phrenic nerve stimulation proximal to the ablation location, 
cooling is discontinued and phrenic nerve function typically returns (Figure 3).

Anesthetic considerations include the monitoring the integrity of neuromuscular junction function while phrenic nerve stimulation 
is being performed. In each of these scenarios, continued neuromuscular blockade would obviate the usefulness of phrenic nerve 

or deep sedation in order to tolerate mapping and ablation of AF. It is critical that patients have intact nerve function and therefore, 

room, we need to be familiar with these emerging therapies. Due to our physical separation from the operating room, there is a 

from anticipated complications. 

It is important to recognize that diaphragmatic movement will be detected in the capnograph and this does not signify light 

with neuromuscular blockade in these cases. While phrenic nerve injury typically resolves, the injury frequently persists for up to 

2

Figure 1: 



Annex Publishers | www.annexpublishers.com                    
 

Volume 2 | Issue 1

                                                   Journal of Anesthesia and Patient Care
 
3

descends along the right anterior-lateral border of the superior vena cava (SVS). Along its course, the nerve curves posteriorly around the SVC towards 
the right pulmonary veins, closest to the right superior pulmonary vein (RSPV), but also within proximity of the right inferior pulmonary vein (RIPV). 

Figure 2: Typical Course of Right Phrenic Nerve

Figure 3: Algorithm for Phrenic Nerve Pacing 

References

management and stroke prevention: the Anticoagulation and Risk  Factors in Atrial Fibrillation (ATRIA) Study. JAMA 285: 2370-5.

cryothermal balloon ablation system. J Am Coll Cardiol 46: 1902-12.

3. Dib C, Kapa S, Powell BD, Packer DL, Asirvatham SJ (2008) Successful use of “cryo-mapping” to avoid phrenic nerve damage during ostial superior vena caval 
ablation nerve proximity. J Interv Card Electrophysiol 22: 23-30.

cryothermal balloon ablation system. J Am Coll Cardiol 46: 1902-12.

5. Medtronic (2013) Arctic Front Cardiac CryoAblation Catheter clinical reports, in support of FDA premarket approval, Medtronic Inc., USA.

6. Kojodjojo P1, O'Neill MD, Lim PB, Malcolm-Lawes L, Whinnett ZI, et al. (2010) Pulmonary venous isolation by antral ablation with a large cryoballoon 

radiofrequency ablation. Heart 96: 1379-84.



Journal of Anesthesia and Patient Care
 

4

Annex Publishers | www.annexpublishers.com                    
 

Volume 2 | Issue 1

by pace mapping. Heart Rhythm 5: 1120-6.
9. Andrade JG, Khairy P, Dubuc M (2013) Catheter Cryoablation Biology and Clinical Uses. Circ Arrhythm Electrophysiol 6: 218-27.

10. Lee BK, Choi KJ, Kim J, Rhee KS, Nam GB, et al. (2004) Right phrenic nerve injury following electrical disconnection of the right superior pulmonary vein. 
Pacing Clin Electrophysiol 27: 1444-6.

outcome in a multicenter study. J Am Coll Cardiol 47: 2498-503.

Multidetector Computed Tomography. Am J Cardiol 100: 133-7.
13. Sanchez-Quintana D, Cabrera JA, Climent V, Farre J, Weiglein A, et al. (2005) How close are the phrenic nerves to cardiac structures? Implications for cardiac 
interventionalists. J Cardiovasc Electrophysiol 16: 309-13.

15. Randhawa A, Sahni D, Aggarwal A, Rohit MK, Sehgal S, et al. (2014) Study of Spatial Relationship of Phrenic Nerves with Cardiac Structure Relevant to 
Electrophysioloic Interventions. PACE 37: 1477-84.

14. Bunch TJ, Bruce GK, Mahapatra S, Johnson SB, Miller DV, et al. (2005) Mechanisms of phrenic nerve injury during radiofrequency ablation at the pulmonary 

16. Horton R, DiBiase L, Reddy V, Neuzil P, Mohanty P, et al. (2010) Locating the right phrenic nerve by imaging the right pericardiophrenic artery with 
computerized tomographic angiography: Implication for balloon-based procedures. Heart Rhythm 7: 937-41.

Submit your next manuscript to Annex Publishers and 

                                    Submit your manuscript at
              http://www.annexpublishers.com/paper-submission.php


