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           

   




±±





Atrial fi brillation is one of  the most common 
arrhythmias to occur after conventional coronary artery 
bypass grafting with a reported prevalence of  10% to 
65%, depending on patient profi le, type of  surgery, 

method of  arrhythmia surveillance, and defi nition 
of  arrhythmia.1,2 Usually atrial fi brillation occurs on 
the second or third postoperative day. Postoperative 
AF increases health care resource utilization and is 
associated with other serious adverse events such as 
congestive heart failure and perioperative stroke.1-3 

The aetiology of  this arrhythmia is not known with 
certainty, but has been related to instrumentation 
required for cardiopulmonary bypass, including atrial 
cannulation, and to myocardial ischemia and protection 
required during these procedures.2,3 Imbalance in the 
autonomic nervous system may cause changes in atrial 
conduction and refractoriness previously shown to 
be related to the propensity for AF.4 Surgical trauma 
associated with increased sympathetic stimulation may 
trigger the onset of  atrial fi brillation.5 
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Generally lower incidence of  postoperative 
atrial fi brillation is expected after operations without 
atrial canulation, and with minimally surgical trauma. 
The incidence of  postoperative AF in patients after 
minimally invasive heart surgery using the Port-
Access system has been described to be lower with an  
occurrence rate from 13 % to 14.4 %.6,7

Recently, total endoscopic computer enhanced 
technology was developed to minimize access in 
coronary artery bypass surgery.8,9 The occurrence of  
postoperative AF in patients after totally endoscopic 
coronary artery bypass grafting has not been described 
before. The total endoscopic coronary artery bypass 
grafting (TECAB) technique leads to less manipulation 
on the heart avoids direct atrial cannulation and 
reduces surgical trauma. It may thereby decrease the 
occurrence of  postoperative atrial fi brillation.

The aim of  this study was to evaluate the incidence 
of  postoperative AF after total endoscopic computer 
enhanced coronary artery bypass grafting.



All patients undergoing total endoscopic coronary 
artery bypass grafting from June 1999 through 
October 2003 were evaluated for the occurrence of  
in-hospital postoperative atrial fi brillation. Patients 
with preoperative AF and patients who had to be 
converted to a standard procedure were excluded. 
A total of  46 patients were retrospectively analyzed. 
The frequency of  AF occurrence was estimated 
retrospectively by reviewing the noted onset episodes 
in the patient records. According to our clinical routine, 
each kind of  rhythm disturbance was evaluated by 
the examining physician and noted in the patient 
record. During the fi rst 3 postoperative days rhythm 
disturbances were evaluated by the physician at our 
intensive and intermediate care unit, using a continuous 
monitoring ECG system (Hellige Marquette Solar 
8000 Patient Monitor, Marquette Medical Systems, 
Milwaukee, WI). Thereafter, until discharge, pulse 
control was performed by the physician twice daily. 
A 12-lead ECG recording was also performed 3 and 
6 days postoperatively, and in each case of  clinical 
symptoms of  rhythm disturbances.   


The surgical technique was performed using the 

Da Vinci Surgical System (Intuitive Surgical, Inc, 
Mountain View, CA), as described by Dogan et al.10

Anesthesia was induced in a standard fashion, 
except for a double lumen tube for single lung 

ventilation. A pulmonary artery vent catheter 
(Heartport Inc, Redwood City, CA) was introduced 
percutaneously for left heart decompression. After 
heparinization, cardiopulmonary bypass (CPB) 
was established under TEE guidance by way of  
cannulation of  the left femoral vessels using the Port 
Access EndoCPB system (Heartport Inc). Starting 
CPB, the heart was decompressed. Cardioplegic arrest 
was achieved by antegrade crystalloid cardioplegia 
delivered to the aortic root by way of  the Port Access 
aortic endoclamp.   


Data are presented as mean ± standard deviation 

of  the mean. Continuous variables were tested with the 
Mann-Whitney test for unpaired data, and categorical 
data were tested with Fisher’s exact test. A p value less 
than 0.05 indicated statistical signifi cance.



During the study period, 5 of  the 46 patients 
(10.4%) who underwent on pump TECAB, developed 
postoperative AF. 

Table 1 shows the performed operations. In most 
cases a single arterial bypass with either the left ITA to 
LAD or right ITA to RCA was performed (n = 32). 
In 14 patients more complex double-vessel bypass 
procedures were carried out. 
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Baseline demographic characteristics are 
summarized in Table 2. There were no statistical 
differences between patients with and patients without 
postoperative AF. The intraoperative and postoperative 
variables are summarized in Table 3, and none of  these 
variables resulted in a signifi cant difference between 
patients with and patients without postoperative AF.

No differences of  blood electrolyte measurements 
were found in patients with or without AF. Arrhythmia 
prophylaxis with preoperative and postoperative ß-
blockers therapy was conducted in 32 patients. The 5 

 





  

  

  

  

  




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patients who developed postoperative AF were pre- 
and postoperatively under ß-blockers therapy.
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The incidence of  postoperative AF, as quoted 
in the literature, is wide ranging, from 10% to 
65%.1-3 Postoperative AF is usually well tolerated but 
tachycardia and loss of  organized atrial contraction 
may result in hypotension and congestive heart failure 
in some patients. The risk for perioperative stroke has 
been shown to be nearly threefold higher for patients 
with postoperative AF especially for those with low 
cardiac output.1,2 Patients developing postoperative AF 
are hospitalized 3 to 4 days longer leading to increased 
hospital cost.1-3 Postoperative AF usually occurs 1-5 
days after surgical procedure with a peak incidence on 
day 2. Usually, it has a self-limited course.10,11 

Several preoperative factors are associated with 
the incidence of  atrial fi brillation after cardiac surgery. 
Older age has consistently predicted a higher incidence 
of  postoperative AF; incidence is increased by at least 
50% per decade.2,3,12 Men  appear more likely than 
women to develop postoperative AF.2,13 Previous 
atrial fi brillation and congestive heart failure are also 
predictors of  postoperative AF.3 Hypertension appears 
to also predict atrial fi brillation after cardiac surgery.2

Different mechanisms have been proposed to 
explain the high incidence of  AF after cardiac surgery, 
including withdrawal of  ß-blockers administered 
preoperatively, increased sympathetic activation, 
structural changes in the heart such as those related 
to age, the effects of  cardiopulmonary bypass, atrial 
cannulation technique and myocardial preservation, 
as well as the effects of  postoperative hypoxia, 
hypovolemia, and electrolyte imbalance.2,14 Respiratory 
compromise and prolonged ventilation are also 
associated with post cardiac surgery atrial fi brillation.2

The autonomic nervous system has previously been 
implicated in the initiation and perpetuation of  atrial 
fi brillation.4 Surgical trauma associated with increased 
sympathetic stimulation may trigger the onset of  AF. 
Thoracic epidural anesthesia reduces sympathetic 
activity but does not infl uence the incidence of  
postoperative AF in conventional and beating-heart 
coronary artery bypass graft surgery.5, 15

Minimally invasive coronary artery bypass grafting 
surgery using the Port-Access system does not require 
direct atrial cannulation. The surgical trauma is 
minimal. The incidence of  postoperative arrhythmia 
in such patients appears to be lower then in patients 
after conventional coronary artery bypass grafting 
(CABG).6,7 

If  direct atrial cannulation, heart manipulation, 
and surgical trauma are factors having infl uence on 
postoperative atrial fi brillation, a surgical technique 
without direct atrial cannulation, and with less heart 
manipulation and surgical trauma may thereby decrease 
the occurrence of  postoperative atrial fi brillation.

In an effort to minimize access in coronary artery 
bypass surgery, a totally endoscopic approach using 
computer enhanced technology has been developed. 
On-pump TECAB does not require direct atrial 
cannulation or heart manipulation and surgical trauma 
is minimal. Our hypothesis, that this technique would 
therefore reduce the incidence of  postoperative AF 
can be supported with this study. 

Importantly, this study addresses a specifi c patient 
group among the CABG population. Patients with 
multiple CABGs present a more extensive disease, 
which has been shown to be a determinant of  
postoperative AF. This difference could explain our 
prevalence of  postoperative AF, which is in the lower 
range of  that reported in the literature.1-3

The small number of  patients and the lack 
of  telemetric monitoring once the patients were 
transferred out of  the ICU represent a limitation of  
this study. 

With these limitations in mind, these preliminary 
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data suggest, that postoperative atrial fi brillation may 
be reduced by using totally endoscopic coronary artery 
bypass grafting technique.
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