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KEY TEACHING POINTS

� Poland syndrome is a rare congenital syndrome that
provides significant challenges for traditional
transvenous defibrillator implantation.

� The EV-ICD is novel defibrillator that provides
pacing as well as defibrillation therapy.

� The EV-ICD may be feasible in patients who present
with anatomy that may make transvenous lead
placement difficult.
Introduction
We present a case of a young man with Poland syndrome
who underwent extravascular implantable cardioverter-
defibrillator (EV-ICD) implantation.

Poland syndrome is a rare congenital condition character-
ized by unilateral absence or underdevelopment of chest wall
muscles that may be accompanied by upper limb abnormal-
ities, which often include absence of 1 pectoralis major mus-
cle.1,2 With a traditional transvenous defibrillator, the lead is
secured to the chest wall by a nonabsorbable suture attaching
the suture sleeve to muscle, including the fascia.3 The
anatomic abnormalities associated with Poland syndrome
lead to challenges for implantation of cardiac devices with
transvenous leads and can require alternative approaches.
Previously reported techniques include anchoring the device
to the periosteum of the first rib4 and tunneling to position the
device in the pre-fascial plane of the abdominal cavity.5
Case report
We present a case of a 34-year-old man with a clinical diag-
nosis of Poland syndrome with an obvious chest wall defor-
mity (Figure 1) and complete absence of his left pectoralis
major muscle (Figure 2) who was referred for a primary pre-
vention ICD. He had recently been diagnosed with a dilated
cardiomyopathy. There was a strong family history of dilated
cardiomyopathy associated with premature sudden cardiac
death.

With his abnormal anatomy, we anticipated that a tradi-
tional left-sided intravascular ICD implant would be difficult.
A right-sided implant was considered; however, compared
with a standard left-sided implant, there is a significantly
different shock vector, and there may be a higher defibrillation
threshold.6 The EV-ICD allows for both antitachycardia pac-
ing and defibrillation to be performed via a substernal lead
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that is secured to abdominal muscles and a pulse generator
placed in the left midaxillary line.7 After considerable thought,
we elected to implant an EV-ICD in this patient (Figure 3).

Fluoroscopy and external landmarks were used to place
the lead in a substernal location via a subxiphoid location.
The pulse generator was placed in a left lateral location
(Figure 3). Dissection in this area was more difficult than
would be typically expected, but we were unsure whether
this was related to the patient’s underlying Poland syndrome.
At the end of the case, defibrillator threshold testing was per-
formed, and ventricular fibrillation was induced and termi-
nated successfully with a single 30-J high-voltage shock.
Discussion
The EV-ICD is a novel defibrillator that is now commercially
available and in clinical use. It may provide up to 40 J energy
for defibrillation therapy, and in addition to this can provide
pacing therapy either through antitachycardia pacing to treat
monomorphic ventricular tachycardia, hemodynamic sup-
port after a shock, or short-term pause prevention pacing.8

In this case, the patient’s anatomic abnormalities would
have created challenges for transvenous lead insertion, mean-
ing that an extravascular system was preferable.
Conclusion
The EV-ICD is feasible and should be considered in patients
with Poland syndrome.
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Figure 1 Three-dimensional reconstruction from computed tomography scan demonstrating left chest wall deformity.

Figure 2 Axial slice from computed tomography scan demonstrating absence of left pectoralis major.

Figure 3 Postprocedural chest radiograph showing the substernal defibrillator lead and pulse generator in a left lateral location.
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