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Objective: Our goal is to share our two decades of experience with implantable
electrical device explanation at our electrophysiology centre at Hayat Abad
Medical Complex in Peshawar.

Methodology: After baseline patient were brought nil by mouth to
catheterization laboratory (Cath: lab). A temporary pacemaker (TPM) implanted
for backup. In case of box change, a new device is attached after checking the
integrity of the lead and device placed in the same pocket. But if of lead
extraction was also needed, then stylet was put inside the lead and with
twisting movement and mild traction the lead removed and new lead implanted
with Seldingers technique, battery attached and wound closed in layers.
Results: Out of 1670, there were 1535 (91.9%) new implantations and 135
(8.08%) repeat procedures. The pulse generator was replaced without lead
replacement in 59 (3.5%) patients. In 36 (2.15%) patients, the ventricular lead or
atrial lead was successfully reposition. A total of 32 (1.9%) successful
explanations were performed in the study period.

Conclusion: The explanation of devices like implantation needs special gadgets
and training for the safe and successful procedure.
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pacemaker (TPM), internal jugular vein (1JV), femoral vein.
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Introduction

Explantation, like the implantation of devices is an art. A
box change may be needed alone or it may accompany by
lead extraction. If it is just box change then the strategy
from very start is different to make it as simple as
possible but if lead extraction is part of the procedure
then it should be planned differently before incision to
shorten the procedure time and minimize the
complication rate. For successful explantation if the role
of gadgets and expertise cannot be subvert, then at the
same time a well-planned procedure cannot be
undermine.

With increasing volume of implantation of devices in
cardiology the number of explantation’? and re-
implantation of devices also increasing linearly.® This
may be due to complication like lead or device erosion®,

insulation break®, lead fracture® and infection on the site
of implantation® or it may be due to depletion of pulse
generator.” In case of erosion or infection of the device
and leads, the whole hardware needs to be explanting all
together.> While in case of depletion of pulse generator
the device need to be re-implanted on the same site, after
explantation of previous pulse generators. When we try to
explants the whole hardwires then the recovery of the
device is not that difficult but to explants the lead: is
cumbersome most of the time.® It need to be made free
from the surrounding tissue where the granulation tissue
hold it badly and at the same time one need to take care
of the vascular bundle so not to damage them unduly.®
The lead handling also needs proper care because if the
lead gets damage before explantation then the procedure
of explantation become very difficult because the stylit
could not be put in the lead and then it needs to be helped
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by the surgeon or cut it down and left part of the lead in
the chest of the patient which remain a permanent threat
for infection and erosion.’® In the present days of
implantation we use screwing leads mostly. These leads
not only ensure stability soon after the implantation®* but
the explantation is also relatively easy in the cardiac
catheterization laboratory.”> However, the past two
decades have seen the tined leads mostly*® and still we
are getting occasionally patients with these leads in our
laboratory. There are two draw backs to these leads. The
stability issues'* one and two the explantation® if it is
needed due to any reasons. Tined leads instead of having
active fixing materials there are small tines that protrude
backward just proximal to the tip, made of plastic
materials, make these leads more difficult to position at
the right ventricular apex as the tines tended to anchor on
intracardiac structures.'® Once properly positioned, they
induce inflammatory reaction.!” in the cardiac chambers
and then they are hold in position by the granulation
tissue'® which grows around them after they induced
inflammation.*® This tissue takes months to get matured.
During this period, these leads remain vulnerable to
dislodgment.?° Once in place and then if there is need of
explantation due to any reasons, then the granulation
tissue inside the heart will not let it come out very
easily.?* Therefore, to reduce the burden of granulation
tissue, the actively fixing leads are coated with steroids
which reduce the inflammatory process leads to reduce
the burden of granulation tissue, which will definitely
improve the pacing quality and lead extraction will be
much convenient if it is needed.?’

The explantation of pulse generator due to depletion
needs different approach to minimally damage the
surrounding tissue, preserve lead integrity and stability
but not at the cost of space for new device. Similarly
prevention of infection after re-implantation is another
issue which needs to be address properly. At time the
new incision makes the site vulnerable for lead erosion
which demands proper precautions to prevent this
dreaded complication. Different people use different
approaches to recover the device. We conducted this
study at Hayat Abad Medical Complex Peshawar to shear
our experience in the field of pacemaker’s explantation
and box change.

Methodology

Study protocol was approved from the ethical committee
of postgraduate medical institute in Peshawar. The data
recovered at the electrophysiology department of

Hayatabad Medical Complex Peshawar spans the years
2010 to 2020. A total of 1670 procedures were carried
out. The data collected was analyzed with SPSS version
23 for statistical significance.

Of these, there were 59 box change and 32 lead
extractions. All patients who presented for box change or
device explantation were prepared in accordance with
standard protocol. Baseline investigation including full
blood count (FBC), renal function test, virology done and
bleeding disorders rule out. Patient brought nil by mouth
to catheterization laboratory (cath: lab). Temporary
pacemaker (TPM) implanted for backup, mostly from
internal jugular vein (1JV) or femoral vein if the access
from 1JV was not possible due to any reason. The lead
integrity was checked on programmer, if found intact
then the incision was made in way that the existing
pocket for device is used without extending the pocket
caudally. Therefore, we used to put our incision two to
three centimeter superior to the box and by blunt
dissection caudally we expose the device. However a
caution was exercised for the unpredicted complication
during the procedure. If there was a need for the lead
extraction due to damage while recovering the device,
then the access to the lead should be easy and without
any further extension of the incision. In that case by blunt
dissection toward the lead the lead sleeve is recovered. It
is made free from its surrounding tissue.

On the other hand, if there was a definite reason for lead
to be extracted, then it was a different strategy. If there
was device erosion, figure 1(a,b), then the device was
recovered through the site of erosion and it was detached
from the lead. Now, an incision was made on the sleeve
of the lead and carefully dissected the tissue to recover
the lead. The battery end of the lead is pulled out through
this incision. But if the lead extraction is intended due
any other reason apart from erosion, then we located the
sleeve under fluoroscopy, put our incision there, then,
with blunt dissection recover the device first and then
make the lead free from the surrounding tissue and
detached from the device.

Now the stylet is passed in the lead, unscrew it in case of
screwing lead and then with a slight rotatory movement
and traction on the lead try to make it free from the
surrounding tissue. Most of the time, in case of screwing
lead, it come out easily but the tine lead offer great
resistance as compare to the screwing lead. As a result,
whenever there is a tense situation, we keep the surgical
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suit on hand. Once the lead is out, we check the heat for
any effusion on echocardiography.

Figure 1(b).
from device

Device explantation-incision line away

Results

A total of 1670 were performed during the study period.
There were 1535 (91.9%) new implantations and 135
(8.08%) repeat procedures. Pulse generator was replaced
without lead replacement in 59 (3.5%) patients. In three
patients, the devices were upgraded from single chamber
device to dual chamber devices by placing the right atrial
lead and replacing the single chamber device to dual
chamber device. In 36 (2.15%) patients the ventricular
lead or atrial lead was successfully reposition where leads
were displaced after initial implantation. We were not
able to pull out the lead in 3 (0.17%) cases due to intense
fibrosis and patients were sent to cardiac surgeon for
leads extraction because of infected nature of the leads.
Out of 1670 patients 32 (1.9%) patients’ devices were
successfully explanted. In one patient, during the
procedure, the patient became symptomatic, complaining
of breathlessness, and on operating table trans-thoracic
echocardiography was performed. There was mild rim of
pericardial fluid. A temporary device was implanted, and
patient was observed in coronary care unit for 24
hour. Patient remains stable and no further intervention

was needed for pericardial fluid. PPM was implanted on
39 day of the initial procedure. One patient where the
lead impedance was high and patient was shifted to
operating room for replacement, a new lead was
implanted and the damaged lead was buried in tissue and
not explanted due to fibrosis. One patient whose device
was scheduled for explanations, but explanations was
postponed and new device was implanted on the right
side leaving the old device incite because the patient was

not ready to accept any complication related to

explanation.
Procedure N %
IMPLANTATION 1535 919
FAILED 1 A
POSTPOSNED 1 A
BOX CHANGE 59 3.5
UPGRATION OF DEVICE 3 2
REPOSITION 36 2.2
LEAD Abandoned 3 2
EXPLANTATION & NEW DEVICE + 32 19
LEAD IMPLANTATION
Total 1670 100.0

Discussion

On the one hand, device explantation® has increased
globally as the prevalence of patients using pacemakers,
implantable cardioverter defibrillators, and cardiac
resynchronization devices has increased.>?who are at risk
of device complications®® requiring removal while on the
other hand box change* ° and reuse of all properly
functioning intravascular leads is a common practice in
cardiology.?” The difficulty in lead extraction is
proportional to the indwelling time of the leads because
of increasing fibrosis around areas of contact between the
lead and surrounding vasculature and myocardium.?®
Extraction success has increased with use of modern
extraction techniques incorporating use of a laser
powered sheath that is able to be selectively applied to
disrupt adherent tissue,?® %° compared with older traction-
only or non-powered telescoping sheath-based
methods.?” However these facilities for extraction of
leads are not available in every center and if these are
available still the risk of extraction with these modern
tools is significant.3® Therefore, to avoid increased
fibrosis some centers recommend prophylactic extraction
of leads particularly in young patient who may be
expected for several box changes in their life time.?’
However, there are significant data available regarding
modern extraction risk and outcomes for leads of
different ages. Therefore, there is another debate going on
that whether the lead should be abandoned or the risk of
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extraction should be exercised.®® According to them if
there are no risks to abandoned leads, then elective
extraction never needs to be performed.* However, if the
risks of abandoned leads outweigh the risks of extraction,
then the abandoned leads should be removed. Two
studies, one from Deckx S et al,one in 2014 and the other
from Sideris S. et al in 2015 in literature which how high
rates of complications from abandoned pacing leads.'? 3
But evidence of some studies goes against this school of
thought. The risks of extraction have remained
remarkably constant, even as success rates have
improved.?® 30 1t is, therefore, essential that an operator
should predict his or her own results and expertise
besides modern tools of extraction when performing
these operations.®

We think that extraction or box change is an art which
should be done in a scientific and rational way. Box
change has no alternative but the procedure should be
done in way to be made minimally invasive. However the
lead integrity must be checked before and during the
procedure and all care should be exercise to avoid any
damage to the lead during the recovery of box. Though
the incision for box change is slightly different from the
explanation of the entire assembly and device, one should
be prepared for the unexpected, as lead is sometimes
intact from every expect on programmer before opening
the area but becomes damaged during device recovery
and must be replaced. It happened to us in one case the
lead was well functioning but the pulse generator was
exhausted. We recovered the device and unplugged the
lead but due to rust, which is not a documented
complication in devices, the lead could not be separated
and just a bit more traction badly damage the lead figure:
2.

Figure 2. Detaching from pulse genéﬁor, the Lead
damage due to rust inside the socket of device

Therefore, we planned our initial incision in such a way
to meet these both requirements. Nonetheless, box

change should never be directly linked with explantation
of lead, because every lead is not needed to be pulled or
be able to be pulled. But at the same time being
predicting pulling difficult we should not leave a nidus
for future infection. Therefore we think that before going
to procedure the plane should be clear, whether we are
just do box change or the lead will need to be extracted.
Beside all this, at time despite our all efforts one cannot
extract the lead then it should be dealt with in two ways.
One, if the risk of infection is low, we cut the lead very
distally near the insertion and secure the cut end in the
tissue so that there is no future embolization. The other
strategy is, if there is any suspicion of infection or future
embolization, the surgical team should be involved in any
way along with proper protocol against infection. But if
the surgical suit is not available at the spot then a
temporary wire should be passed and once the lead is
pulled out by the surgeon PPM is planned. We think that
lead extraction should neither be a provisional approach
nor it is cost effective to pull out every lead, rather it
should be decided before taking patients to the cath: lab
and every case needs to be individualised accordingly.

Conclusion

There is no single rule for lead extraction. Every patient
needs to be individualized before a procedure, and then
the procedure should be planed accordingly. If the lead is
not reusable due to any reason, then every effort should
be made to pull it out. On the other hand, if the lead
integrity is intact and there is no evidence of any
infection, then pulling every lead is not cost effective.
However, explantation is a difficult procedure, and it
should be planned according to the experience of the
operator and available resources.
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