
INTRODUCTION
Atrial fibrillation (AF) is the most common 
cardiac arrhythmia. AF increases the risk of 
stroke by factor 5 and is responsible for 20% 
of ischemic strokes. Estimated treatment cost 
for AF in North America in 2005 was $6.65 
billions. Current guidelines recommend 
concomitant surgical ablation in patients 
with AF who undergo cardiac surgery for 
structural heart disease. Several biomarkers 
have been evaluated as predictors for success 
rate. The aim of this study was to evaluate 
atrial natriuretic peptide (ANP) as predictor for 
maintenance of sinus rhythm in 6-month follow 
up after ablation with high intensity focused 
ultrasound (HIFU). 

CONCLUSION

In patients with longstanding persistent AF, 
preoperative ANP levels were the only independent 
predictor of success in multivariate logistic 
regression analysis, adjusted for age, gender, 
duration of AF, and preoperative ANP levels. (Odds 
Ratio 0.733; Coefficient -0.31; p = 0.03)

Preoperative ANP levels may be a new biomarker 
with power to predict  successful surgical ablation 
in patients with longstanding AF.

80% of individuals with a preoperative ANP level 
greater than 7.5 nmol/l maintained SR at 6 months 
follow-up

LIMITATIONS

• Single center, retrospective study
• Small study population 
• Observational trial
•  Groups not randomized, AF control group 

without ablation included only patients, with 
intraoperative obstacles to safely perform the 
procedure or lacking consent 
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MATERIALS AND METHODS
We included 78 consecutive patients, who underwent 
elective cardiac surgery on cardiopulmonary bypass 
at the Medical Center Bayreuth, Germany. 42 patients 
with AF underwent concomitant surgical HIFU ablation 
(ablation group). 16 patients with AF underwent surgery 
without ablation (control group without ablation). 20 
patients underwent cardiac surgery and had normal 
sinus rhythm (SR control group). Patients within the 
ablation group showed the following AF characteristics 
on admission: paroxysmal (11.9%), persistent (23.8%) 
and long standing persistent (64.3%). For HIFU ablation 
we used the Epicor system (St Jude Medical). ANP levels 
were measured one day preoperatively, and on post-op 
day (POD) 1, 7, 90 and 180. Heart rhythm was evaluated 
by EKG at the same time.

SURGICAL PROCEDURE AND PRO-ANP 
MEASUREMENT
All patients underwent median sternotomy, heparinization, 
institution of extracorporeal circulation and cardioplegic cardiac 
arrest following institutional protocol

Surgical ablation was performed following full heparinization and 
before institution of cardiopulmonary bypass using the Epicor 
system (St Jude Medical). Using an automated 10-min algorythm 
box lesions were created.

Peripheral blood was collected one day preoperatively, on POD 
1 and 7, and 3 and 6 months after surgery (ELISA kit (Biomedica, 
Austria))

CONCOMITANT HIGH INTENSITY FOCUSED 
ULTRASOUND (HIFU) ABLATION
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AF Ablation Group AF Control Group SR Control Group p-value 

Demographic 

age (years) 71.3 ± 8.3 73.8 ± 6.6 68.9 ± 7.0 0.16 
 

male, n (%) 31 (73,8%) 
 

12 (75%) 
 

15 (75%) 
 

0.99 
 

AF duration (months) 64.8 ± 57.1 73.0 ± 92.9 0.29 

AF type, % (n) 

paroxysmal 11.9% (5) 25.0% (4) 

persistent 23.8% (10) 31.2% (5) 

long standing 64.3% (27) 43.7% (7) 

 Kinetics of plasma proANP levels   ROC curve analysis: 

 

 

The area under the ROC 
curve (AUC) for baseline 
ANP levels was 0.79 
(p = 0.013)

85.7% sensitivity, 
80% PPV and 72,7% 
specificity for ANP level 
at a cut-off value of 
7.5 nmol/l

Relation of 
preoperative 
plasma ANP level 
in patients with 
long-standing 
persistent AF on 
heart rhythm at 6 
months follow-up

(A) Comparison of 
the patients with 
longstanding persistent 
AF (Longst.Pe AF, n 
= 27), paroxysmal 
(PaAF) and persistent 
(PeAF) AF (n = 15) and 
SR control group (n = 
20), (B) Comparison of 
individuals according 
to rhythm at 6 months 
after ablation in 
longstanding persistent 
AF. ANP: atrial 
natriuretic peptide.
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