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Permanent phrenic paralysis after cryoablation of atrial fibrillation
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Introduction

Pulmonary vein isolation per-
formed with cryoablation by
second-generation cryobal-
loons (CBs) is a highly effec-
tive procedure used in
patients with atrial fibrillation
who are non-responders to
medical treatment.1 Tran
sient or persistent phrenic
nerve paralysis (PNP) is the
most common complication
observed during the proce-
dures (7–9%).2 This compli-
cation is more frequently
reported with the use of
second-generation balloons
(Arctic front advance) com-
pared to those of first gener-
ation due to the different
characteristics which enable
the balloon to enter and freeze more deeply in the vein.

Phrenic nerve paralysis during ablation can be prevented by shorter application in the veins and by careful assessment of diaphragmatic
function during ablation.

Case report

We present the case of a 63-year-old woman with a history of hypertension and symptomatic paroxysmal atrial fibrillation not responding
to medical treatment with Class IC antiarrhythmic drugs. Structural cardiac disease was ruled out with computed tomography scan angiog-
raphy and echocardiogram. A mild enlargement of the left atrium was observed. A cryoablation procedure was programmed in order to
control symptoms. A chest X-ray performed 1 month prior to the procedure showed no alterations (Figure 1A). Computed tomography
vein angiography showed two independent ostia in the right pulmonary veins (RPVs) and one anatomical variation consisting in a common
left trunk. Cryotherapy was applied four times in the ostium of the common left pulmonary vein to achieve bi-directional electrical block,
followed by two more applications in the ostium of the right superior (RSPV) and inferior veins under right phrenic nerve stimulation to
ensure safety. A lack of diaphragmatic movement was detected after stimulation during cryoablation in the ostium of the RSPV, and the pro-
cedure was immediately discontinued. Ablation time and minimum temperature in both applications on the RSPV were 240 s/�41�C and
140 s/�51�C. Bidirectional conduction block was also demonstrated in the RPVs. Prior to discharge, right PNP was confirmed on chest X-
ray showing a notable elevation of the corresponding hemidiaphragm, the follow-up at 3 months showed persistence of the paralysis, and
the patient referred moderate dyspnoea. Spirometry at this time indicated a moderate restrictive ventilatory alteration attributable to per-
sistent phrenic nerve palsy. Phrenic nerve paralysis was considered permanent after the follow-up evaluation at 76 months showing an
absence of significant clinical and radiographic improvement (Figure 1B). Although PNP is the most frequent complication of pulmonary vein
cryoablation, it often resolves within the first hours after the procedure. Only 4% of cases persist at discharge, and 78% resolve within 3
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Figure 1 (A) Chest X-ray prior to ablation procedure. (B) Chest X-ray 76 months after cryoablation with
persistence of right diaphragmatic elevation.
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months.3 To our knowledge, this is the most prolonged persistence of PNP, lasting for more than 6 years. This case report might raise the
hypothesis that very late recovery of phrenic nerve palsy after CB ablation is unlikely.
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