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Abstract

Cardiac implantable devices are commonly used for superior vena cava stenosis, but there have
been few reports of electrode replacement in the stenosed superior vena cava. A 73-year-old
man was diagnosed with second-degree type Il atrioventricular block and a permanent dual-
chamber, rate-modulated pacing pacemaker was implanted 10 years previously. Because of deple-
tion of the pacemaker battery and an increase in the ventricular pacing threshold, replacement of
the pacemaker and ventricular electrode was required. During the operation, we found that the
patient had severe superior vena cava stenosis on angiography, and this caused obstruction when
a common guidewire was used to pass through the superior vena cava. After attempting various
methods, we successfully passed through the vascular stenosis with a super slide guidewire and a
long sheath, and completed replacement of the pacemaker and ventricular electrode. We sum-
marize the related literature of superior vena cava stenosis related to a cardiac implantable
device, and discuss the replacement strategy of this complication and other treatment options.
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Introduction
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diagnosed with second-degree type II atrio-
ventricular block and was found to have
severe SVC stenosis at the time of replacing
the pacemaker. We successfully passed
through the stenosis and completed replace-
ment of the pacemaker and ventricular elec-
trode by using a super slide guidewire and a
long sheath. We discuss the strategy of
replacing a pacemaker and electrode for
SVC stenosis.

Case report

A 73-year-old man suffered from chest dis-
tress and chest pain 10 years previously,
and was diagnosed with second-degree
type Il  atrioventricular block and
implanted with a permanent pacemaker.
The patient visited the hospital for
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treatment because of chest tightness in the
past week. An electrocardiogram showed
that the patient’s heart rate depended on
pacemaker pacing, the basic heart rate
was 60 beats/minute, and a pacemaker pin
was observed (Figure 1). A chest X-ray
showed that there was no obvious
dislocation of the pacemaker and electrode
(Figure 2). A pacemaker program-
controlled examination showed that the
patient’s pacemaker battery was running
out, accompanied by an increased pacing
threshold of ventricular electrode (2.5V)
and dysfunction of ventricular perception.
Therefore, the pacemaker and ventricular
electrode needed to be replaced. After
obtaining the patient’s consent and remov-
ing the contraindications, we performed a
replacement operation. A formal ethical
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An electrocardiogram shows that the patient’s heart rate depended on pacemaker pacing.
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Figure 2. A chest X-ray shows the position of the
pacemaker and electrode.

review by an ethics committee was not
required because this was a case report.
Written informed consent was obtained
from the patient for publication of the
case report and the accompanying images.

Under local anesthesia, we located the
middle line of the left clavicle, and made a
transverse incision of approximately 4 cm at
approximately 2 cm under the clavicle as the
center point. We separated subcutaneous
tissue layer by layer to the deep fascia to
separate the original pacemaker. After
successful puncture of the axillary vein, the
patient was implanted with a common
sheath  (SafeSheath,  length: 13cm;
Medtronic, Minneapolis, MN, USA).
During venography of the SVC, severe ste-
nosis was observed at the level of the third
thoracic vertebra (T3), and the guidewire
was difficult to pass through (Figure 3).
After replacing this guidewire with a
0.035x 180-cm  super slide guidewire
(RF*GA35183M, Lot 44A-B-C; Terumo,
Hanoi City, Vietnam), it passed through
the narrow part smoothly. We then used a
long sheath (Medtronic SafeSheath Long,
length: 25cm) and replaced the super
slide guidewire with a 0.035 x 260-cm

Figure 3. Angiography shows stenosis at the T3
level of the superior vena cava (arrowhead).

EMERALD™ Guidewire (Amplatz Type
Super Stiff Straight Tip; Cordis, Miami,
FL, USA) to strengthen the support, and
the long sheath passed through the stenosis
smoothly. We successfully delivered the head
end of an active fixation electrode
(Medtronic pacemaker electrode, 3830-69)
to the right ventricular septum along the
long sheath (Figure 4). During left bundle
branch pacing, an electrocardiogram on the
body’s surface showed that the QRS wave
became narrower and the QS wave in lead
V1 showed notches. After the electrode was
fixed, the pacing threshold of the ventricular
electrode was 0.6 V, the impedance was
800Q, and the R wave height was 15.0mV.
We then released the original pacemaker
electrode and detected the original atrial
electrode. The pacing threshold of the
atrial electrode was 0.42V, the impedance
was 620Q, and the P wave height was
3.0mV. The tail end of the electrode was
closely connected with the new pacing
pulse generator (Medtronic pacemaker,
ADDRLI1) and was placed in a subcutane-
ous pouch washed by gentamicin. After liga-
tion with silica gel, the original ventricular
electrode was fixed at the back of the
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Figure 4. After the ventricular electrode passed
through the SVC stenosis, the long sheath was
withdrawn.

pacemaker, and subcutaneous tissue and the
skin were sutured layer by layer (Figure 5).
After disinfection, the wound was com-
pressed with a bandage and the patient was
transferred to the intensive care unit for
monitoring. An electrocardiogram of the
patient postoperatively is shown in Figure 6.

The patient’s chest tightness was relieved
and the postoperative wound healed well.
There was no SVC syndrome during
follow-up.

Discussion

SVC stenosis is not uncommon after cardi-
ac implantation, but there have been few
reports of patients requiring electrode
replacement.” * The causes of venous steno-
sis associated with cardiac implantable
devices may be related to the number of
leads, lead materials, lead diameter, and
anticoagulant therapy, but these associa-
tions are still controversial."> Stenosis of
the SVC can cause clinical manifestations of
SVC syndrome, such as progressive dys-
pnea, headache, facial and upper limb
edema, superficial subcutaneous collateral
circulation formation, and jugular vein
distension.

Figure 5. Successful replacement of the
pacemaker and ventricular electrode.

We report a case of pacemaker and elec-
trode replacement for SVC stenosis in an
older male patient. This patient had
second-degree type II atrioventricular
block. The pacemaker and the ventricular
electrode needed to be replaced because of
depletion of the battery and an increase in
the ventricular pacing threshold. The
patient did not have obvious symptoms of
SVC syndrome, but we found that he had
severe SVC stenosis when we performed
intraoperative  SVC  angiography. A
common guidewire could not pass through
the SVC. After changing the guidewire to a
different size and hardness, we still could
not pass through the stenosis. On the
basis of the patient’s condition, age, and
on the basis of the cost and the existing
equipment and technology in our hospital,
we completed replacement of the pacemak-
er and electrode in a simple, safe, and effec-
tive manner using a super slide guidewire
and long sheath. We discuss the pacemaker
and electrode replacement strategy for SVC
stenosis below.

For patients with SVC stenosis who need
to have a cardiac device installed or
replaced, epicardial pacing through
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Figure 6. The patient’s postoperative electrocardiogram shows a pacing rhythm.

thoracotomy is a traditional method to
treat them. However, thoracotomy is trau-
matic and has a high risk, accidents with
anesthesia, and expensive operation costs.
In our case, the patient was unable to
receive thoracotomy because of his age,
the high risk of surgery, and financial
difficulties.

Video-assisted thoracoscopy is a minimal-
ly invasive and mature surgical method.
Stoker et al.® successfully implanted a left
ventricular epicardial lead and intrathoracic
tunnel into a right cardiac resynchronization
therapy defibrillator device under the
guidance of video-assisted thoracoscopy.
However, our hospital is unable to provide
this technical support, and in terms of sim-
plicity, effectiveness, and minimal invasive-
ness, medical intervention appears to be a
better option.

In our case, the main challenge of using
medical interventional therapy in replace-
ment of pacemaker electrodes for SVC ste-
nosis is that the guidewire was difficult to
pass through the stenosis, and the electrode
was even more difficult to pass through.
Directly using a common guidewire to
pass through stenosis is difficult. Forced
passage may prolong the operation time
and increase the risk of the operation.
This may further damage venous blood

vessels, increase the risk of thromboembo-
lism, and increase the degree of stenosis of
the lumen, and even lead to uncontrollable
bleeding due to puncture of venous blood
vessels.

Venous stenosis angioplasty is per-
formed to expand a stenosed Iumen
during installation or replacement of a car-
diac implant.” The femoral vein,'®'? iliac
vein,'>!'* and other vascular channels can
be chosen to directly avoid the stenosis or
absence of the SVC to complete the opera-
tion. However, angioplasty is difficult and
risky. There are many disadvantages in the
femoral vein and iliac vein approach,'® such
as being far from the heart, having a large
effect on the daily activities of patients, and
increasing the wear of electrodes.
Therefore, these methods are not the best
choices for patients.

In addition to the above-mentioned
methods, use of “special instruments” to
install cardiac devices in patients with
SVC stenosis has been reported. Zhang
et al.? described successful implantation of
a cardiac resynchronization defibrillator
with a long Swartz introducer through
severe stenosis of the SVC. Sun et al.” suc-
cessfully completed cardiac resynchroniza-
tion treatment by using a super slide
guidewire and long guiding to pass through
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multiple occlusions of the SVC system. Xu
et al.* reported the use of a super smooth
hydrophilic guidewire and long artery
sheath through SVC stenosis and successful
installation of an implanted permanent
pacemaker. These methods are simple and
effective, and no postoperative complica-
tions have been reported.

In our case, we used an operative method
similar to that described above. We decided
to use a super slide guidewire to reduce fric-
tion between the guidewire and the stenosed
blood vessel after many attempts of a
common guidewire still being unable to
pass through severe stenosis of the SVC.
At the same time, we used a long sheath
to provide a smooth channel for the
pacing ventricular electrode to pass through
the stenosis and to the right ventricular
septum. Finally, replacement of the pace-
maker electrode was successfully complet-
ed. There was no SVC syndrome during
follow-up.

The success of the operation and satis-
factory postoperative follow-up results, as
well as related literature, indicate that our
method of replacing a pacemaker and elec-
trode with a super slide guidewire and long
sheath in severe stenosis of the SVC is safe
and feasible.

Conclusion

The incidence of SVC stenosis after cardiac
implantation is not low and preoperative
examination of the SVC is particularly
important. Installing or replacing a heart
implantation device for patients with SVC
stenosis by using a super slide guidewire
and long sheath is a simple and effective
method. Furthermore, SVC angioplasty,
using either the femoral or iliac vein
approach, and epicardial pacing under
video-assisted  thoracoscopy are also
feasible.
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