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Abstract
Cardiac Resynchronization Therapy is an established modality in management of heart failure. In some instances, endocardial 

lead placement may not be successful and hence an epicardial lead has to be placed. This is usually done with thoracotomy. However, 
video assisted thoracic surgery (VATS) is a new modality to place the leads in proper place with minimal morbidity and risks and 
good recovery. Also lead placement near the groove is also easily done. Thoracoscopy is easy and has good recovery. We used this in 
three cases without resorting to open thoracotomy. The author describes the ease of doing the reproducible procedure. 
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Introduction 

Lead placement for Cardiac Resynchronisation therapy (CRT) 
is usually performed by the trans-venous route in the cardiac cath-
eterization laboratory [1]. Lead placement in the right atrium and 
right ventricle is relatively easy and usually gets done speedily. In 
case of the lead for the left ventricle, the method is to place the lead 
through the coronary sinus into the veins on the obtuse margin 
parallel to the obtuse marginal arteries so as to be able to pace the 
lateral wall of the left ventricle. The lead on the obtuse margin of 
left ventricle is actually lying in the coronary vein. 

In some patients, there is difficulty in placing the lead there and 
sometimes the procedure has to be abandoned due to this [2]. In 
such cases, the cardiologist will prefer the epicardial route for the 
placement of the leads [3]. Epicardial lead placement can be done 
easily by the thoracoscopy instead of thoracotomy; this avoiding 
the pain and longer recovery of open surgery. The following de-
scription shows how easy it is to perform the procedure. 

Case Report and Technique

CRT procedure is routinely performed at our institution and is 
normally uneventful. In some, it is nearly impossible to cannulate 
the coronary epicardial veins on the obtuse margin of the left ven-
tricle [4,5]. This difficulty arises due to small size of the vein or dif-
ficult angle with the great cardiac vein- coronary sinus axis. 

Lead placement in the right atrium and right ventricle is not dif-
ficult and the lead can be made adherent to the wall easily. Lead 
placement in the coronary veins is trickier due to the fact that this 
is a vessel of smaller diameter rather than a chamber with lot of 
manipulating place like the atrium or ventricle. It is usual for lead 
placement in the vein to be successful but in some patients, there is 
difficulty and failure. The rate of failure of venous lead placement 
varies from 3.6-10% [2,4]. At our hospital, since last 3 years, we 
have performed 21 CRT placements with reasonable success. Being 
a tertiary referral center, high risk cases are referred here. There 
was failure to perform venous lead placement in three cases, the 
technique used therein is described below. All three patients had 
congestive cardiac failure secondary to ischemic dilated cardiomy-
opathy. They all had diabetes mellitus. Coronary angiograms had 
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ruled out possibility of further percutaneous coronary interven-
tion (PCI) or surgery. 

After informed consent, proper fasting period and part prepara-
tion, the patient was subjected to general anesthesia with endotra-
cheal intubation with a single lumen tube. Double lumen tube or 
endobronchial blockers were not used in any of the patients due to 
poor cardiac function. Patient was placed in supine position with 
an inflatable bag under the left side of chest to give about thirty 
degree tilt to the patient, if needed. In all of the patients, the RA and 
RV lead were already in place due to the attempt of the CRT and the 
device also was placed in a subcutaneous pocket and the skin ap-
proximated over it. This incision was a day old in all the three due 
to the attempt one day back.. The camera port was placed in the 
mid-axillary line just 3 spaces above the ribcage margin so that the 
diaphragm is not injured and the camera stays out of the way of the 
other instruments to avoid “fencing”.

A port is kept in the mid-axillary line in the fifth space to place 
an endo-fan retractor to pull away the lung. A small working thora-
cotomy of about 4 cm is performed just anterior to the mid-axillary 
line in the seventh space to allow multiple instrument entries (Fig-
ure 1). A sterile sponge is placed inside and the lungs are deflated 
and the sponge pushed against the left lung to push it out of the 
way. The fan retractor is positioned and the lung retracted thus by 
an assistant. If we place the working thoracotomy more anteriorly, 
we will fall on the line of the interventricular septum or even on the 
right ventricular epicardial surface. This is because the heart is en-
larged due to the heart failure and cardiomyopathy and therefore a 
more lateral approach is preferred.

Figure 1: Port placement in VATS epicardial lead implantation.

The pericardium is opened with an endo-cautery or Harmonic 
scalpel blade in a trapdoor incision or an inverted “U” pericardi-
otomy, just behind the phrenic nerve. This allows the pericardial 
flap to fall backwards. Pericardial stays are taken with braided silk 
on round body needle or any other suture with small needles to al-
low movement in the limited space without epicardial or coronary 
injury. The stays are pulled backwards and brought out of the chest 
wall through micro-stabs (2 mm) with 11 number scalpel blade 
and then hooking them out with a snugger rod. The stays are thus 
fixed to the chest wall. At least three stays may be required. The en-
do-camera must peep into the pericardial cavity between the stays 
and the fan retractor is repositioned to take the flap in its control. 
In this way, this flap keeps the lung away because of the sponge, the 
flap and the fan retractor.

Through the mini-thoracotomy, the epicardial leads were low-
ered and sutured to the epicardium with 4-0 polypropylene with 
16mm round body needle. The metal blob under the epicardial 
lead should appose on the epicardium snugly so that there is good 
conduction and less of impedance. The leads should be placed be-
tween the obtuse marginal branches of the left circumflex artery 
and as near the atrioventricular groove as possible to enable a 
proper axis for the electric transmission (Figure 2).

Figure 2: Thoracoscopic view of implanted leads.

After fixing both the epicardial leads and checking them for size 
of R wave, pacing threshold as well as the impedance, the lead cable 
was brought out of the thoracotomy or intercostal space, Pericar-
dium was loosely approximated over the leads with polypropylene 
or polyglactin after releasing the stays and letting the heart sink in 
to its natural level. The lead was then attached to the introducer 
that is supplied and then tunneled into the pocket that was created 
for the pacemaker. Once the end of the lead was delivered there, the 
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lead was fixed into the appropriate slot for the same in the pace-
maker. It was tightened in place with a screwdriver that is supplied 
and with a non-absorbable suture, preferably polypropylene, the 
pacemaker was fixed to the underlying chest wall muscle to pre-
vent its dislodgement. One left pleural drain was placed in the pleu-
ral cavity facing the costo-phrenic groove behind and the incisions 
are closed in layers. I avoided peri-costal suture that goes around 
the ribs as it entraps the intercostal nerve below the lower rib and 
this may cause neuropathic pain and as the incision is small, the 
chance of lung herniation do not occur. Therefore the muscles just 
near the rib were approximated with size no 1 Polyglactin suture. 
Skin was approximated with monofilament absorbable suture. 

The patient was detached from the ventilator once there was 
good spontaneous respiratory excursions and the endotracheal 
tube was removed. The patient was shifted to the recovery. The 
oxygen was weaned off after a day and the chest tube was removed 
after 48 hours if there is no collection nor excess drainage above 
150ml in a day. Patient faced discharge in 3 to 4 days after surgery 
(Figure 3).

Figure 3: Postoperative chest radiograph showing internal and 
epicardial lead placement.

Surgical wound inspection was done after 3 days including a 
pacemaker function check and the single suture of the intercostal 
drain port was removed after a week along with clinical examina-
tion and x-ray of the chest.

Results and Discussion

Cardiac resynchronisation therapy [1] is one of the modalities 
that can be used to alleviate congestive cardiac failure. The leads 

are placed in the right atrium, the right ventricle and the left ven-
tricle, the lead of which is placed in the coronary veins so that they 
are in proximity to the LV myocardium. In some patients, due to 
the position or size of the veins, there is difficulty in either pass-
ing guidewire or the lead into the vein without the risk of injury 
and pericardial collection [3]. In such circumstances, the alternate 
is to place the lead through a thoracotomy and pericardiotomy. 
Epicardial leads also work for long time [5,6]. With the advance-
ments in VATS (video assisted thoracic surgery), the leads can be 
placed through thoracoscope if we are able to manage the lung 
with the techniques described [7-9]. The advantage is that we can 
see and reach nearer the atrio-ventricular groove rather than with 
conventional anterolateral thoracotomy which gives more view of 
the anterolateral surface of the left ventricle. As the incision is very 
small and as there is not much dissection, both bleeding and pain 
are very less and the recovery is very fast. VATS is another step in 
the direction of minimally invasive management. The procedure is 
advantageous because it is easy, gives very little pain and also one 
can implant the lead near the atrioventricular groove; this is not 
easy through an anterolateral thoracotomy. This is therefore an ad-
vancement over the previous open techniques [10]. 

Conclusion

CRT is a method of treating cardiac failure and is proved to be 
useful. In rare situations, it may not be possible to place the leads 
from inside and we may have to place them on the epicardium. A 
thoracoscopic technique using VATS gives a better result as well as 
is truly minimally invasive.
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