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Abstract

Radiofrequency catheter ablation has been a good treatment option for various types of
cardiac arrhythmia. However there is concern about myocardial injury associated with radiofre-
quency catheter ablation. We studied myocardial injury with biochemical markers and echo-
cardiogram in 41 consecutive patients who underwent electrophysiology study (EP study) and
radiofrequency catheter ablation (RFCA) at our institute from April to July 2000. The concentration
of biochemical markers (CK-MB mass, troponin T and myoglobin) and result of the echocardio-
grams were analyzed with other characteristics. In 41 patients subjected to EP study with possible
RFCA, abnormal levels of troponin T, CK-MB mass and myoglobin were found in 46 per cent, 15
per cent and 44 per cent immediately after procedure, which went up to 64 per cent, 22 per cent and
2 per cent at twenty four hours. Compare to the group with normal troponin T level, the patients
with abnormal level at 24 hours after RFCA had a longer procedure time (119+44 min. vs 90422
min.), more frequent use of impedance ablation catheters (65% vs 27%), more RF applications
(918 vs 18+16) and more ventricular ablation sites (69% vs 9%). The echocardiogram results
showed no remarkable abnormality in any patients.

Troponin T was the most sensitive marker to detect thermal myocardial injury associated
with radiofrequency catheter ablation. Prolonged procedure time, RF applications, the use of
impedance ablation catheter and ventricular ablation site were associated with elevated troponin
T concentration after RFCA.
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The treatment of cardiac tachyarrhythmia
has been evolving in the last two decades. Radio-
frequency catheter ablation (RFCA) has been
accepted as a viable treatment option, with curative
result, high success rate and low complications
(1,2). However there was concern regarding thermal
myocardial injury associated with RECA(3). Pre-
vious studies showed small myocardial damage after
RFCA, detected by different biochemical markers
such as creatine kinase (CK), CK-MB isoenzyme
and troponin T level(4-7). The purpose of this study
was to evaluate the pattern of biochemical markers
and associated factors for such injury. This infor-
mation may help to define the optimal way to detect
and possibly minimize this damage.

MATERIAL AND METHOD

The study population consisted of 41 con-
secutive patients who were referred for electrophy-
siologic study (EP study) with possible radiofre-
quency catheter ablation at our hospital from April
to July 2000. For each patient, the blood samples
were collected three times. The first two samples
were taken at the beginning and the end of the pro-
cedure. The third sample was collected 20-24
hours after the procedure. The concentrations of tro-
ponin-T, CK-MB mass and myoglobin were mea-
sured in each blood sample. The day after each
procedure, an echocardiogram was performed on
every patient before discharge.

Laboratory

Myoglobin, troponin T (TnT) and CK-MB
mass concentrations were measured by the electro-
chemiluminescence immunoassay (ECLIA) which
was based on the “sandwich principle”, using two
different monoclonal antibodies. The immunoassay
analyzer was the Roche Diagnostic Elecsys 1010
and 2010.

Table 2.
frequency catheter ablation.

MYOCARDIAL INJURY AFTER RADIOFREQUENCY CATHETER ABLATION

S215

Statistical Analysis

Measured variables were presented in
mean + standard deviation. Categorical variables
were presented in frequency and percentage. Dif-
ferences between groups were analyzed with Stu-
dent’s ¢t or Chi square test when appropriated.
Binary logistic regression was used to analyze the

associated factors.

RESULTS

The characteristics of patients was shown
in Table 1. RFCA was not performed in 4 patients
because the target of ablation could not be defined.
The most common arrhythmia subjected to RFCA
was atrioventricular accessory pathway 46.3 per
cent (19 patients) followed by atrioventricular nodal
reentry tachycardia 14.6 per cent (6 patients) and
symptomatic right ventricular out flow tract ectopy
14.6 per cent.

Immediately after the procedure, there
were elevations of troponin T, CK-MB mass, myo-
globin levels in 46 per cent, 15 per cent and 44 per
cent respectively. At 24 hours after procedure, tro-
ponin T, CK-MB mass and myoglobin were found
elevated above the normal range in 64 per cent, 22
per cent and 2 per cent respectively. The blood
samples with elevated troponin T concentrations
at the end and after 24 hours covered almost all
samples with abnormal CK-MB mass and myoglo-
blin levels except for one elevated myogiobin

Table 1. Characteristics of the patients.

Age (year) 39+14
Sex (male) 18 (43%)
Procedure time (min) 106441
Fluoroscopy time (min) 34+30.8
RF application (times) 157411

Characteristics of patients with normal and elevated troponin T level at 24 hours after radio-

Normal Elevated troponin T p-value
Age (year) 43+16 39+14 0.22
RF application (times) 9+8 18+16 0.003
Impedance catheter 3127%) 17(65%) 0.03
Ventricular ablation site 1(9%) 18(69%) 0.001
Procedure time (min) 90+22 119+44 0.01
Fluoroscopy time (min) 17410 46432 <0.00!
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detected at the end of RFCA. The factors that were
significantly associated with abnormal troponin T
level at 24 hours were procedure time, fluoroscopy
time, RF application, the use of impedance abla-
tion catheter and the ablation performed on ven-
tricular site as shown in Table 2.

Cardioversions were performed in 6
patients (5 for atrial fibrillation and one for ventri-
cular fibrillation). There was no elevation of any
biochemical markers in patients who had cardiover-
sion and EP study without RFCA. Echocardio-
grams before discharge did not reveal any signifi-
cant injury to cardiac structure.

DISCUSSION

Thermal injury would be unavoidable in
RFCA. The elevation pattein of these three bio-
chemical markers would favor troponin T as the
most sensitive to detect myocardial injury, giving
the sensitivity up to 70 per cent at 24 hours. We did
not study the level of troponin T between the end
and 24 hours after the procedure. However troponin
T level has been shown to peak at eight hours in
other studies CK-MB mass indicated a low sensi-
tivity reading in the first 24 hours. Information
beyond this point was lacking and impractical since
most patients were discharged the following day
after RFCA.
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Few patients had and electrophysiology
study without RF ablation. This reflected the prac-
tice pattern since most patients were referred to our
hospital for combined EP study and possible RF
ablation in the same set[ing(g). However RFCA
would be performed only if the arrhythmia was
documented and able to be targeted. We did not find
any abnormal markers in any of the patients who
had only an EP study, even with cardioversion.

The factors associated with detectable myo-
cardial injury, represented as the abnormal troponin
T concentrations in this study, may have some cli-
nical implications. Using temperature controlled
ablation catheter rather than an impedance monitor
catheter, targeting at atrial site when possible, im-
provement in mapping technique to limit RF appli-
cations and shortening procedure times may mini-
mize such injury.

SUMMARY

Troponin T was the most sensitive marker
to detect myocardial injury associated with radio-
frequency catheter ablation, with a sensitivity of up
to 70 per cent at 24 hours post RFCA. Prolonged
procedure time, RF applications, the use of an
impedance ablation catheter and the ventricular
ablation site were associated with elevated troponin
T concentration after RFCA.

(Received for publication on October 18. 2000)
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