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Abstract

BACKGROUND

False tendon is a common intraventricular anatomical variation. It refers to a
fibroid or fibromuscular structure that exists in the ventricle besides the normal
connection of papillary muscle and mitral or tricuspid valve. A large number of
clinical studies have suggested that there is a significant correlation between false
tendons and premature ventricular complexes. However, few studies have
verified this correlation during radiofrequency catheter ablation of premature
ventricular complexes.

CASE SUMMARY

A 45-year-old male was admitted to receive radiofrequency ablation for
symptomatic premature ventricular complexes. A three-dimensional model of the
left ventricle was established by intracardiac echocardiography using the
CartoSound™ mapping system. In addition to the left anterior papillary muscle,
the posterior papillary muscle was mapped. False tendons were found at the base
of the interventricular septum, and the other end was connected to the left
ventricular free wall near the apex. An irrigated touch force catheter was
advanced into the left ventricle via the retrograde approach. The earliest
activation site was marked at the interventricular septum attachment of the false
tendons and was successfully ablated.

CONCLUSION

This case verified that false tendons can cause premature ventricular complexes
and may be cured by radiofrequency ablation guided by intracardiac
echocardiography with the CartoSound™ system.
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Core tip: We report a case of successful radiofrequency catheter ablation of premature
ventricular complexes associated with left ventricular false tendons. Intracardiac
echocardiography with the CartoSound™ system was used to demonstrate, for the first
time, that the occurrence of ventricular premature complexes was associated with false
tendons. No classical Purkinje potential and special potential were observed following
interventricular septum attachment of false tendons, the local potential of the target
region in this patient, and the ectopic excitability resulting in mechanical traction at the
false tendon attachment site of the interventricular septum may be a possible mechanism
for these premature ventricular complexes.

Citation: Yang YB, Li XF, Guo TT, Jia YH, Liu J, Tang M, Fang PH, Zhang S. Catheter
ablation of premature ventricular complexes associated with false tendons: A case report.
World J Clin Cases 2020; 8(2): 325-330

URL: https://www.wjgnet.com/2307-8960/full/v8/i2/325.htm

DOI: https://dx.doi.org/10.12998/wjcc.v8.i2.325

INTRODUCTION

A false tendon is a common intraventricular anatomical variation!l. It refers to a
fibroid or fibromuscular structure that exists in the ventricle besides the normal
connection of the papillary muscle and mitral or tricuspid valve. It can be divided into
a left ventricular false tendon and right ventricular false tendon. A large number of
clinical studies have suggested that there is a significant correlation between false
tendons and premature ventricular complexes (PVCs)!'2. However, few studies have
verified this correlation during radiofrequency catheter ablation of PVCs.

We report a case of successful radiofrequency catheter ablation of PVCs associated
with left ventricular false tendons. Intracardiac echocardiography (ICE) with the
CartoSound™ system was used to demonstrate, for the first time, that the occurrence
of PVCs was associated with false tendons. No classical Purkinje potential and special
potential were observed in the local potential of the target region of the patient, and
the ectopic excitability resulting in mechanical traction at the false tendon attachment
site of the interventricular septum may be a possible mechanism for these PVC.

This case verified that false tendons can cause premature ventricular beats and may
be cured by radiofrequency catheter ablation guided by ICE with the CartoSound™
system.

CASE PRESENTATION

Chief complaints
A 45-year-old male was admitted to hospital due to “2-mo of intermittent palpitations
and shortness of breath”.

History of present illness

Chest pain, convulsion, and nausea were not observed. Occasional vomiting was
relieved after a few minutes to several hours of rest, and aggravated under emotional
stress and after meals.

Personal and family history

The patient denied any previous history of hypertension, coronary heart disease,
diabetes, surgical trauma and allergies. No smoking and drinking history, no
infectious disease history and no hereditary family history were noted.

Physical examination upon admission
On admission, blood pressure was 110/70 mmHg, heart rate was 70 beats/min,
premature contraction could be heard, no obvious heart murmur or abnormal heart
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sound, and no leg swelling were observed. There were no other positive signs.

Laboratory examinations
No obvious abnormalities were found during routine blood, blood biochemistry,
coagulation function, thyroid function, and infectious disease screening.

Imaging examinations

Electrocardiography (ECG) showed sinus rhythm, and frequent PVCs, with right
bundle branch block pattern, with lead V, of R wave, lead V2 and V3 of the rSr wave,
and lead V4, V5 and V6 of the RS wave; lead II, III and AVF of the R wave, and the R
amplitude in lead III was higher than that of II; lead I, AVL of the rS wave, and S
amplitude in lead avL were deeper than that of I (Figure 1). Dynamic 24 h ECG
monitoring of the average heart rate showed 69 beats/min, with the slowest at 48
beats/min and the fastest at 104 beats/min. A total of 93926 heart beats with
premature ventricular beats were found accounting for 18.1%. Echocardiography
showed a left ventricular ejection fraction of 65%; left ventricular end-diastolic
diameter of 47 mm; an abnormal muscle bundle at the base of the interventricular
septum and the other end was connected to the left ventricular lateral wall near the
apex, resulting in a slight stenosis of the left ventricular outflow tract, local thickness
of the interventricular septum of approximately 15 mm, and normal thickness of the
remaining chamber walls with coordinated movement. Doppler examination
demonstrated that the blood flow velocity at the left ventricular outflow tract was
approximately 1.8 m/s. It was concluded that an abnormal muscle bundle was
present in the left ventricle, and the blood flow velocity was fast.

FINAL DIAGNOSIS

Frequent PVCs, ventricular tachycardia, second degree SA block, and false tendons.

TREATMENT

Intracardiac electrophysiological examination and radiofrequency ablation were
performed under local anesthesia. A Soundstar catheter (Biosense Webster, Diamond
Bar, CA, United States) was inserted into the middle of the right atrium via the left
femoral vein and rotated clockwise to the HomeView position. The tricuspid annulus
and right ventricular long axis were then established. The Soundstar catheter was
placed towards the tricuspid annulus with its sector curved as A for easy insertion
into the right ventricle. The curve was then loosened to enable the catheter tip to block
the right ventricular outflow tract, and rotated clockwise, left ventricular false
tendons were observed by intracardiac two-dimensional echocardiography (Figure 2),
a left ventricular structure model was then established (Figure 3A), during which the
left anterior papillary muscles, posterior papillary muscles and false tendons were
mapped. After the entire left ventricular structure was established by CartoSound™, a
saline-irrigated Navistar Smarttouch (Biosense Webster, United States) catheter was
advanced into the left ventricle using a retrograde approach via the right femoral
artery, the PVCs were then mapped in the established structure model (Figure 3B),
and the earliest site was located at the interventricular septum attachment of the false
tendons, which was 20 ms earlier than in the surface ECG (Figure 4). The PVCs
disappeared after 10 s ablation (saline irrigation 17 mL/min, power 30-35 W,
temperature 43°C). The ablation lasted for 90-120 s at each point, and 5 points were
ablated until no PVCs were observed for 30 min under repeated ventricular
stimulation and static isoproterenol.

OUTCOME AND FOLLOW-UP

ECG monitoring showed no PVCs on the first postoperative day. In addition, no
complications, such as pericardial tamponade, atrioventricular block and hematoma
of the lower extremity were observed. Twenty-four hour dynamic ECG three months
later in the out-patient department demonstrated that sinus rhythm, second degree
SA blocks, and less than 1000 beats of PVCs. The patient fell well with no relapse of
heart palpitations and shortness of breath.
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Figure 1 12-lead Electrocardiograph of the patient, the blue frame shows premature ventricular complexes.

DISCUSSION

The CartoSound™ system can provide electroanatomical three-dimensional mapping
for arrhythmial>*, but the CartoSound™ alone cannot provide accurate anatomical
information, especially for PVCs and ventricular tachycardia arising from abnormal
anatomical conditions due to the complexity and large variation in the anatomy®!. ICE
can provide real-time intracardiac ultrasound images!®’], and the 3D modeling
CartoSound™ catheter and analysis software developed on the basis of ICE can
provide a 3D anatomical reconstruction of the heart before insertion of the mapping
catheter, and interface seamlessly with electroanatomic mapping, thereby providing
accurate anatomical positioning for complex arrhythmia treatments, reducing
operating time, increasing ablation success rates, and reducing X-ray exposure®’. In
this case, the intracardiac three-dimensional ultrasound catheter technique was used
to confirm that the earliest activation site mapped in the ventricle was located at the
attachment of false tendons near the basal side of the interventricular septum, and
radiofrequency catheter ablation succeeded in curing the PVCs. These techniques can
provide direct evidence of PVCs, which can be induced by false tendons and treated
by radiofrequency ablation. The mechanisms of PVCs arising from left ventricular
false tendons may include the following: High automaticity of Purkinje cells in the
muscle fibers, increased ectopic excitability resulting from repeated mechanical
traction of the false tendon attachment, and circle reentry from false tendons, normal
myocardium, to conductive tissuel'”. No classical Purkinje potential was observed in
the local potential of the target region of this patient, and the ectopic excitability
resulting in mechanical traction at the false tendon attachment site of the
interventricular septum may be a possible mechanism for these PVCs.

CONCLUSION

This case report verified that false tendons can cause premature ventricular beats, and
the ectopic excitability resulting in mechanical traction at the false tendon attachment
site may be a possible mechanism for these PVCs which may be cured by
radiofrequency ablation guided by ICE with the CartoSound™ system.
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Figure 2 Left ventricular false tendons were detected by intracardiac two-dimensional echocardiography. The yellow arrow indicates the ventricular apex
attachment spot of the left ventricular false tendon, and the biue arrow indicates the basal side of the interventricular septum attachment spot of the left ventricular

false tendon.

A

Figure 3 Three-dimensional structure model. A: Left ventricular model established with an intracardiac ultrasound catheter and target map marked by the ST
catheter in the left ventricle. In the model, pink represents a false tendon, brown represents the anterior papillary muscle, and green represents the posterior papillary
muscle; B: The three-dimensional model during ablation and intracardiac ultrasound indicates that the target point is located at the attachment of the false tendon near

the basal side of the interventricular septum.
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Figure 4 The earliest activation site of the premature ventricular complexes were mapped 22 ms prior to the onset of surface electrocardiography and
unipolar endoelectrography at the interventricular septum attachment of false tendons and were successfully ablated.
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