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Abstract

Objectives: This study aims to investigate the efficacy of salvage of the mechanically exposed cardiac pacemakers with fasciocu-
taneous local flaps in elderly patients.

Methods: Between January 2014 and January 2018, ten patients (six females, four males; mean age 66.2 years) who were treated
due to pacemaker exposition were retrospectively analyzed in this study. Exposed pacemaker and the wires were dissected, and
capsulectomy was performed. The expose pacemaker was covered with the fascioutaneous flap.

Results: Only one patient had hematoma formation at early stage and revision was performed. All patients were treated success-
fully. No complication was observed during the follow-up period.

Conclusion: Reconstruction with fasciocutaneous local flaps is an effective treatment modality in case of mechanically cardiac

pacemaker expositions in elderly patients.
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pproximately 45 years pacemakers are being used

in clinical practice. It has been reported that approx-
imately 600.000 pacemakers are newly implanted each
year. Important problems in monitorization of pacemak-
ers include electrode replacement and battery infection.
Although the infection usually develops in the area where
the battery is placed, infections that stemmed from elec-
trode catheter have also been identified.”? Infections are
most common in the first eight weeks after implantation of
the battery. It is thought that the cause of early infections
encountered within these first eight weeks was contamina-
tion during placement of the implant. Long-term infections
involving pacemakers may lead to complications, such as

erosion, fistula, battery exposure and even endocarditis re-
lated to electrode catheter.®4

Advanced age-related skin atrophies without any infection
and mechanical exposures can be seen in pacemakers im-
planted in inappropriate sites.”’ Considering the number
of patients with pacemakers, we think that mechanical
exposures, which are among the rare complications, are
encountered more frequently than reported. When the
literature is reviewed, a limited number of current articles
on this complication are found, and many of them recom-
mend different treatment methods.

In this study, we aimed to share the cases we have treated
in our clinic and discuss the current literature.
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Methods

Ten patients who underwent repair with fasciocutaneous
flaps due to pacemaker exposure between January 2014
and January 2018 were examined retrospectively in this
study. As an evaluation criteria, patient demographic data,
time between implanted pacemaker and exposure, culture
results obtained during the operation, flap sizes used in re-
pair, early and late complications encountered in the post-
operative period were determined. While evaluating the
study findings, IBM 23.0 statistical analysis package pro-
gram was used for statistical analysis. Descriptive statistical
methods (mean, percent, median) were employed.

Surgical Technique

Following excision of a triangular area where the exposure
of the pacemaker was detected, total capsulectomy was
performed to remove the battery unit. The lodge of the ex-
tracted battery was irrigated with a solution containing ri-
famycin. Without making any change in the location where
the pacemaker is to be placed, a fasciocutaneous rotation
flap including the pectoral muscle fascia was elevated, and
complete closure of the surgical wound was achieved. In
the adaptation of the flap, for closure of subcutaneous tis-
sue polyglactin circle round bodied 4/0 sutures, and for
skin polypropylene 5/0 solid sutures were used. Active or
passive drains were placed in the lodge. A sample from the
extracted capsule was sent for microbiology for antimicro-
bial culture.

Results

All of the patients had mechanical exposure. In the cultures
of the samples excised from the capsule taken the opera-
tion, skin flora grew. The period between the implantation
of pacemaker and exposure ranged between 17-36 months
(mean 23 months). The patients were followed up for 8 to
15 months (average nine months). Patients were followed
up for two to four days (mean 2.5 days) in the service un-
der 1st generation cephalosporin antibiotherapy until the
growth of skin flora was observed in the culture. Then, the
patient was discharged with recommendations concerning
local wound care. In patients using acetylsalicylic acid as
anticoagulant therapy, injection of low molecular weight
heparin was started three days before the operation in ac-
cordance with the recommendation of cardiology. Acetyl-
salicylic acid treatment was resumed on the 3rd postoper-
ative day.

In the follow-up of the patient, no problem was encoun-
tered except for a hematoma. In this patient, the hemato-
ma was drained under local anesthesia. There was no prob-
lem during the follow-up of the patient.

Case 1

A 72-year-old female patient was referred to us because of
the partial exposure of the pacemaker implanted five years
ago (Fig. 1). Any findings of clinical infection, such as fever,
purulent discharge or diffuse erythema, were not detected
in the physical examination. White blood cell counts were
within normal limits. Debridement of the wound and ele-
vation of skin rotation flap under general anesthesia were
planned (Fig. 2).

Intraoperatively total capsulectomy was performed to re-
move the pacemaker unit. The skin where the exposure
was detected was excised in the form of a triangle. The
tissue plan was irrigated with a solution containing rifam-
ycin. The tissue plan of the pacemaker was not changed.

Figure 1. Exposed cardiac pacemaker.
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Figure 2. lllustration of a flap.
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The application of a rotation flap was planned. The rotation
fasciocutaneous flap containing the pectoral muscle fascia
was elevated, and the pacemaker was covered completed.
A sample excised from the extracted capsule was sent to
microbiology for culture.

Case 2

A 78-year-old female patient consulted to our clinic due
to the exposure of the pacemaker from the skin. There
were limited erythema and tenderness in the area where
the pacemaker was exposed from the skin. No purulent
discharge was detected; the number of white blood cells
was within normal limits. The proposal for adaptation of
the pacemaker into a contralateral subclavian pocket was
rejected by the cardiology clinic for technical reasons. The
patient was then prepared for operation under local wound
care and systemic antibiotherapy.

Under general anesthesia, the skin where the exposure was
detected was excised. Total capsulectomy was performed
on the parts of the pacemaker and cables exposed in the
surgical field and samples excised from the capsule were
sent for culture. The pacemaker lodge was irrigated with
rifamycin containing a solution. Any change in the plan of
the pacemaker was not made. To close the defect created,
the rotation flap, which contained the pectoral muscle fas-
cia, was elevated (Fig. 3) and adapted to the defect. Any
problem was not experienced during postoperative fol-
low-up (Fig. 4).

Discussion

Among the complications of the pacemaker, the rate of
pacemaker exposure from the skin has been reported to

Figure 3. Elevation of latissimus muscle together with fasciocutane-
ous flap.

Figure 4. Immediate and early-stage postoperative follow-up.

range between 0% and 12.6% in different series.? It is as-
sumed that exposure develops as a result of mechanical
forces or infection. We think that in the cases we shared
these exposures occur as a result of atrophy developed as
a consequence of aging and mechanical irritation of pace-
maker.

When evaluating an exposed pacemaker, the presence of
clinical infection should be excluded. Generally, the infec-
tion is manifested by pathologic changes in the skin. In
cases accompanied by cutaneous changes or purulent dis-
charge, rapid initiation of treatment isimportant in terms of
reducing the risk of endocarditis that can progress through
electrode cables.® In these cases, there are solutions to
this condition, such as taking the pacemaker unit into the
contralateral subclavian area, using an external pacemaker
until the clinical picture regresses. However, this approach
has complications, such as rupture, bleeding, tamponade
in the heart muscle.2*

In mechanical exposures not associated with infection, the
main reason is unknown. In older people, with the decrease
of subcutaneous adipose tissue, in skin elasticity and tone,
the risk of mechanical exposure of batteries placed in the
subcutaneous plan may increase.”’ Another reason is that,
as with breast implants, the capsule formed around the
battery contracts, causing skin pressure and configuration-
al changes.®”!

There are different opinions in the literature regarding the
approach to exposure cases not accompanied by clinical
infection. The pacemaker and electrode cables are taken
into an intrafascial or intramuscular pocket and primary re-
pair of the skin is a commonly used method.®
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Although muscular flaps are recommended for the preven-
tion of infection and using a hyperemic and thicker tissue
in the exposures caused by the infection, it has been stat-
ed that the twitches of pectoral muscle in the submuscular
location are quite uncomfortable for the patients.” There
is also a series where the partial latissimus dorsi muscle
is passed through a subcutaneous tunnel over the thora-
coacromial pedicle, along with the skin island, to cover the
pacemaker.'"The long operation time and the use of a sec-
ondary surgical field can be considered as negative aspects
of this method.

In breast surgery, in the exposures developed in the im-
plants used, preventive approaches for the recovery of the
implant are becoming more common.!" In chronic osteo-
myelitis and diabetic foot wounds, the use of muscle flaps
has been discussed. It has been argued that free/perforat-
ing fasciocutaneous flaps can provide a safe coverage and
resistance to infection.'? In parallel with these trends, we
think that covering the exposed pacemakers with fasciocu-
taneous flaps can be a safe approach.

With the introduction of lithium iodine batteries in pace-
makers, there has been a reduction in the size of the main
unit. Although different manufacturers have units of dif-
ferent sizes, the average dimensions are 45 mmx52 mmx7
mm.""'When a flap option is planned for the exposed pace-
maker, these sizes should be considered for safe covering.
We preferred to use the rotation flap, which is translated
from the same area. Another point to note is the use of
electrocautery. Pacemakers contain a titanium coating
to reduce subcutaneous irritation and protect technical
equipment.l-2

This coating provides sufficient insulation for both monop-
olar and bipolar cauters.! However, we recommend that
cautery use to be planned with the cardiology clinic before
the scheduled surgical procedure.

Although in their series Bonawitz et al., idealize covering
the pacemaker within 48 hours in exposure cases not ac-
companied by infection.? It is quite difficult for us to com-
plete the patient's preparation for the operation within this
period, especially due to the presence of other concomi-
tant diseases in the geriatric population. In his series, Toia
et al. performed the post-exposure repair on the 27% day
3l and Kim at the 7" week.'"” In exposures that are not ac-
companied by clinical infection, it has been stated that re-
production in culture is not related to recurrence and has
no effect on the success of the result.> 1% '3 An extended
capsulectomy and irrigation of the region are the main de-
termining steps. Before the procedure, the wound should
be considered clean-contaminated and appropriate surgi-
cal prophylaxis should be performed.

In our series, skin flora grew in the wound culture. Concern-
ing surgical approach, although we recommend sending
all capsulectomy materials for culture, how this approach
will change the treatment in the postoperative period is
open to discussion. Toia et al. did not use antibiotherapy
after surgery in any one of the 17 patients with different
subcutaneous pacemakers and stated that they did not de-
tect any infection during follow-ups and reported that they
encountered recurrence in only one case.™

Conclusion

With the increasing elderly population and the increase
in the number of patients with permanent implants, the
frequency of such cases in plastic surgery practice will in-
crease. It is important to exclude the presence of clinical in-
fections when planning the treatment of these cases. Cap-
sulectomy, irrigation of the lodge, compliance with surgical
wound care and prophylaxis is a critical step. Subsequent-
ly, it is preferable to use non-complex, durable (preferably
fasciocutaneous flaps) covering options. There is a lack of
an inclusive algorithm in the literature. Relevant studies
should be conducted.
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