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Subpectoral pacemaker implant after repeated pocket
complications due to “senile pruritus”
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Abstract

Complications that can occur after pacemaker implant may be surgical or programming function related.
We report a case of an 89-years old patient with slow atrial fibrillation, initially treated by external temporary
pacing, and then by permanent pacemaker implant. The clinical course in the first months after procedure was
uneventful, but after a half-year from the first admission, the patient addressed for pacemaker pocket infection,
complaining of intense pruritus. After the drainage of the purulent secretions, the patient developed pocket
hematoma, despite of Velpeau bandages and antipruritic drugs. Being a non-compliant patient with high risk of
reinfection, it was decided, four days later after hematoma evacuation, to relocate the device on the same side,
beneath pectoralis major muscle. This case presents two of the device pocket surgical complications (infection
and hematoma) that occurred long after the implantation procedure due to senile pruritus.
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Introduction palpability, or exposure, plastic surgeons may
be consulted for reimplanting the device using
Originally implanted in the anterior a subpectoral approach [4].

abdominal wall due to their size, as
pacemaker dimensions decreased, the

preferred implantation site became the anterior Case report
chest wall, on the pectoral fascia [1].
Sometimes subclavicular pocket is not suitable An 89-years old patient, known with atrial
for all patients, such as pediatric population or fibrillation, was transferred in June 2016 to the
cachectic  patients,  with  very thin Cardiology Department, after detecting on the
subcutaneous tissue, where device implant electrocardiogram recording very slow heart
may become an unpleasant visible deformity rate (30 beats per min) (Figure 1). The patient
[2, 3]. In these cases, or in the presence of was receiving chronic digitalis therapy, but the
pocket complications such as infection, pain, digoxin had been interrupted eight days before
the moment of admission to our hospital. He
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systolic function (an ejection fraction of 25%),
and medium secondary pulmonary
hypertension (PAPS 55-60 mmHg), were the
pathological findings at  transthoracic
echocardiography examination. His altered
mental status and the slow heart rate entailed
emergent temporary transvenous pacing

(Figure 2A). After five days, at the attempt to
stop temporary pacing, the patient maintained
very slow heart rate - 35 beats per minute.
Even though, it wasn’t measured the digoxin
serum level, after thirteen days (eight days
before admission

and five days during

hospitalization) of digitalis interruption, it was
concluded that the patient had enough time to
eliminate the drug. Therefore, because the
patient had a mean heart rate of 35 beats per
minute, it was decided to perform a permanent
unicameral VVIR pacemaker implant (Endurity
Core SSI, St. Jude Medical), using right
subclavian vein approach. Before procedure,
written consent was obtained from his family.
An active fixation lead-Trendil STS
2088TC/58, St. Jude Medical-was placed in
the right ventricle (Fgure 2B - arrow), with
acute threshold of 0.25 V at 0.4 ms.

Fig. 1. Electrocardiogram recording showing slow atrial fibrillation with intermittent AV block with idioventricular
escape rhythm with right bundle branch block pattern

Fig. 2. Posteroanterior chest X-ray film: external temporary pacing (A), followed by a permanent pacemaker
implant (B)
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At discharge, the treatment plan included
Dabigatran 75 mg twice a day (his creatinine
clearance being of 40 ml per min),
Spironolactone 50 mg daily, Furosemide 20
mg daily, Rilmenidine 1 mg daily,
Pantoprazole 40 mg daily, and antibiotherapy
for 10 days with Amoxicillin /Clavulanic Acid
875 mg/125 mg q 12h.

The patient returned for the two weeks
and three months post-implant visits, having
optimal electric parameters and a healed
wound. Six months after the implant, the
patient addressed again to our Department, for
signs of inflammation at the pacemaker pocket
(local tumefaction and hyperemia), with
purulent secretions (Figure 3). At physical
examination we also discovered multiple
excoriations extended on his entire body, with
areas of lichenification. The patient was
apyretic and he was complaining of intense
pruritus. His ECG revealed atrial fibrillation
with a ventricular rate of 80 beats per minute,
with  intermittent periods of pacemaker
dependency (Figure 4). The pacemaker
interrogation showed 54% ventricular paced
rhythm and 46% ventricular sensed rhythm.
Biochemical laboratory investigations
demonstrated a stable chronic kidney disease
(creatinine clearance of 38 ml/min). A
nonspecific  inflammatory syndrome (C-

reactive protein 2.86 mg/dl, fibrinogen 423
normocytic

mg/dl) and a moderate

normochromic anemia (hemoglobin level of
9.7 g/dl), with normal iron deposits were found.
The anemic syndrome was interpreted as a
consequence of the chronic kidney disease.

Three sets of blood cultures were
sampled, but the test results were negative.
His echocardiographic measurements showed
an improved ejection fraction (30%), without
any signs of endocarditis or ventricular lead
infection.

Because of his advanced age and his non-
compliance to treatment measures, it was
decided to keep the same generator pocket,
although the patient had indication to remove
the whole pacemaker system, and to place a
new one on the other side. After collecting
secretion  samples, a  broad-spectrum
antibiotherapy (Vancomycin 500 mg q 24h and
Ceftriaxone 1000 mg g 8h) was initiated, drug
dosage being adapted to creatinine clearance.
Next day, in the electrophysiology cardiology
laboratory, under local anesthesia, two small
incisions were performed at the pacemaker
pocket. The intervention continued with the
drainage of the purulent secretions and
antiseptic lavage, followed by large sutures
that closed the wound. The secretion test
results indicated Staphylococcus aureus with
high sensitivity to antibiotics. Therefore, prior
antibiotherapy was replaced with Oxacilin
1000 mg q 6h, in concordance with
antimicrobial susceptibility.

Fig. 3. Local infection at the pacemaker pocket
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Fig. 4. Electrocardiogram recording: atrial fibrillation alternating with ventricular paced rhythm

After a dermatology evaluation, it was
concluded that the patient suffered of senile
pruritus. The recommended treatment
included topic corticosteroids and emollients,
together with systemic antihistamines. In the
next ten days, the patient kept scratching the
pocket area using his cane, despite different

methods of bandage and correct
dermatological treatment, even under sedation
with Alprazolam. Repeated Velpeau bandages
were performed, but each time he succeeded
to untie it with his cane. Moreover, due to
chronic  pruritus, he developed pocket
hematoma (Figure 5).

Fig. 5. Pacemaker pocket hematoma

Anticoagulant therapy with Enoxaparine
was interrupted in the same day after the
complication occurred. Because hematoma
was expanding, being tense and painful, it
demanded surgical revision to identify and
arrest the site of bleeding. Assisted by a
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plastic surgeon, the sutures were removed for
clots drainage. First, the pacemaker was
extracted from its pocket, and then the blood
clots were gentle evacuated. After lavage with
antiseptic  solutions, the generator was
reintroduced in its prior location (Figure 6).
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Because there was a high risk of
reinfection (persisting pruritus to a non-
compliant patient), after another four days, we
decided to relocate the device on the same
side, beneath the pectoralis major muscle.
Being no signs of deep local infection it was
decided to use the same pacemaker pulse
generator. The procedure demanded a
pectoralis major muscle spreading incision.
Using a blunt dissection, a subpectoral pocket

was developed, without affecting pectoralis
minor muscle. Once a satisfactory subpectoral
pocket was created, the generator unit was
placed in it (Figure 7A), and then the muscle

was primarily closed over the device.
Meticulous layered closure of the
subcutaneous tissue was performed to

obliterate dead space in the original superficial
pocket (Figure 7B). Bacteriology report of the
wound secretions revealed no growth.

Fig. 7. Pectoralis major muscle-splitting approach to subpectoral place with generator insertion (A)
and immediate closure after procedure (B)

Post-procedural, a chest X-ray confirmed
the new location of the pacemaker (Figure 8).

In the next week, the patient continued
antibiotherapy, being discharged from the
hospital with recommendation of home
treatment with Amoxicillin/ Clavulanic Acid 875
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mg/125 mg g 12h, Rilmenidine 1 mg twice a
day, Clopidogrel 75 mg daily and Pantoprazole
40 mg daily. Even though the patient had
indication of anticoagulant treatment (the
CHA2DS2-VASc score was 4), we opted for
the antiplatelet therapy with Clopidogrel
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considering the patient non-compliance to
treatment, and the risk of hematoma
recurrence (a HAS BLED score of 4). We

found out from his family that the patient had a
favorable outcome, being expected for the
next appointment.

Fig. 8. Posteroanterior chest X-ray film showing the generator’s new position

Discussions

The potential complications of implantable
cardiac devices are significant, both in
diversity and patient impact. The incidence of
complications can be minimized with a clear
understanding of the accepted implant
indications and possible complications, and
with a meticulous post-implant follow up.

The incidence of reported pacemaker
system infection ranges from 2 to 8% [5].
Pacemaker pocket infection is an indication for
complete device removal, with transvenous
lead extraction. Under antimicrobial therapy, a
new pacing system will be reimplanted [6].
Pavia S, et al presented the median time for
device reimplantation, both pacing and ICD
leads, to be of five days with no subsequent
evidence of recurrent or new infection at a
mean follow-up period of 46 weeks [7]. Device
removal can cause devastating complications
such as venous, valvular, or atrioventricular
injury, tamponade, and sudden cardiac death
[8, 9]. So, in these cases, the risk associated
with device extraction may outweigh that of
attempted salvage surgery [10]. On the other
hand, the mortality of persistent infection when
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infected leads are not removed can be as high
as 66% [11]. In our case, advanced age, hon-
compliance, persisting pruritus and high risk of
reinfection counterbalanced with the indication
of pacing device removal. The salvage method
was adopted, only after endocarditis and
septicemia were excluded.

Eggimann, et al associated several factors
with an increased risk of device infection,

including diabetes mellitus, malignancy,
corticosteroid use, anticoagulation, recent
device manipulation, chronic renal failure,

advanced age [12]. The patient presented
some of these incriminating elements, but we
assumed that the determining factor was
represented by chronic pruritus.  After
excluding local and systemic causes of itch
(cholestasis, uremia, hyperthyroidism,
medications or lymphoma), the dermatologist
established the diagnostic of idiopathic pruritus
of the elderly or so-called Willian’s itch [13].
Even though the patient received optimal
dermatological treatment, his itching persisted,
complicating even more the wound by
developing pocket hematoma. This is an
acute, relatively common complication, usually
managed conservatively. Evacuation was
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reported in Kiviniemi, et al study as being
required in 1 to 2% of implant cases [14]. In
our case, the patient had indications for
immediate drainage of blood clots (hematoma
was expanding in size, being tense and
painful).

In accordance with
European  Guidelines,
implantation is consider as a minimally
invasive procedure, without necessary of
bridging therapy with heparin in the case of
oral anticoagulated patient with low risk of
bleeding [15, 16]. In cases with intermediate
risk (including patients with atrial fibrillation
with CHA2DS2-VASc score of 4), it is
recommended individually management for
each case, considering procedure specific
risks for bleeding and thromboembolism [17].
Due to infection appearance at pacemaker
pocket, we preferred bridging therapy during
hospitalization with low molecular weight
heparin (Enoxaparin 60 mg twice daily). After
hematoma occurrence, LMWH was
immediately interrupted, and after 24h
because the collection was expanding, it was
decided to be evacuated. Twelve hours after
hematoma evacuation we reinitiated
Enoxaparin administration, but only one dose
daily, until the day of pacemaker repositioning,
when the dose of anticoagulant was skipped,
and later until discharge.

Gold, et al demonstrated no significant
differences in freedom from complications
between subpectoral space device implant
versus the traditional subcutaneous space

American and
the  pacemaker

demonstrated. Thus, cardiac
electrophysiologists prefer to place these
devices easily and quickly into the

subcutaneous space, with shorter procedural
time and no need of a plastic surgery
consultation [18]. In case of infected or
exposed cardiac devices, when device
explantation is not feasible, salvage by
repositioning often becomes imperative.
Important advantages of the pectoralis major
muscle splitting technique include
maintenance of the original access incision,
while safely placing the salvaged device into a
fresh and well-vascularized tissue plan [1].
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Even though the subpectoral positioning
evolved without complications, we had
information about his clinical course only from
his family, without having the possibility to see
his wound evolution and paraclinical
parameters.

It is known that secondary procedures
after an initial cardiac device implant represent
a risk factor for infection, with a higher risk for
early reinterventions in case of hematoma or
lead dislodgement [19]. Because the reason
for the second admission was the surgical site
infection, followed by repeated reinterventions
at the pacemaker pocket, it is necessary a
long-term clinical, biological and
echocardiographic follow-up for early detection
of a possible endocarditis.

Allergic reactions to implantable cardiac
device components are uncommon, and
usually mimic a pacemaker infection. Hayes,
et al, reported in 1997 an incidence of about
571 per 1 million of allergic sensitivity to
pacemaker  components  [20].  Clinical
presentation may be similar to pacemaker
infection, but the allergy testing to various
pacemaker components based on the
manufacturer lot, it is highly specific for an
allergic reaction diagnose. In this case, the
patient complained of generalized pruritus at
six months distance from initial implant, with
secondary excoriations on his entire body, not
only at the pacemaker pocket. Moreover,
purulent secretions were present at the
moment of admission at the surgical device
site, and Staphylococcus aureus was revealed
by the samples testing.

Conclusions

This is a particular case of pacemaker
implant performed on strong indication, with
favorable initial clinical course, but with
complications (pocket infection and
hematoma) occurring after six months, caused
by an intrinsic factor (senile pruritus). Different
items were analysed and subpectoral
repositioning seemed to be the optimal
conservative solution for this patient.
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