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CASE REPORTS

Combined vascular and neurologic injury after
cephalic vein cutdown approach for ICD implantation
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ABSTRACT

In this article we discuss two cases that highlight possible complications of cardiac device implantation. In particular, our first
case involves a patient who, during implantable cardioverter defibrillator (ICD) implantation, sustained injuries to her subclavian
artery and vein and subsequently developed a self-resolving neuropraxia of the brachial plexus. In our second case, the patient,
also during ICD implantation, had his left cephalic vein nicked during cutdown. Post-op he then developed a hematoma-induced
left brachial plexus injury that also eventually self-resolved. A literature search has not shown other incidences of iatrogenic
brachial plexus injuries from ICD implantation as described.
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1. INTRODUCTION
Bleeding and vascular injury are well-known peri-procedural
complications of device implantation.[1–5] Subclavian artery
injury is a well known and widely reported complication of
device implantation;[6] however, combined subclavian artery
and subclavian vein injury during cephalic vein cut down and
pocket formation is not well reported. We report two cases
detailing the mechanism of subclavian artery and vein injury
during cephalic vein cut down in the first case and during
blunt dissection of the pocket in the second case.

2. CASE DESCRIPTIONS
2.1 Case 1
We present a 62-year-old woman with multiple sclerosis who
had ischemic cardiomyopathy with a left ventricular ejection

fraction of less than 35% and New York Heart Association
Class III symptoms, despite optimal guideline-directed med-
ical therapy. The initial treatment plan was to implant a
subcutaneous implantable cardioverter defibrillator (ICD).
Due to her cachexia (body mass index of 17.5) and lack of fat
tissue over the pectoralis muscle, it was decided to implant
the single-chamber ICD under the pectoralis muscle.

An incision was made at the left deltopectoral groove and
the left cephalic vein was exposed in preparation for lead
placement. While using electrocautery and blunt dissection
to create a pocket under the pectoralis muscle nearby the clav-
icle, the patient started to have overt bleeding. The apparent
source of bleeding was electrocauterized to attempt hemosta-
sis. A surgical laparotomy pad was placed in the pocket
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while cephalic vein was cannulated but could not pass a wire.
However, after removal of the pad the patient continued to
bleed extensively. Further attempts to achieve hemostasis
with electrocautery failed. The operator attempted to surgi-
cally tie the vessels but was unsuccessful. Cardiothoracic
and vascular surgery were consulted emergently, and after
further surgical dissection it was discovered that the source
of the severe bleeding was an injury to both the left subcla-
vian artery and vein. Both were repaired with interposition
Gore-Tex grafts. The patient required four units of blood
transfusion post operatively.

Post-operative examination revealed left upper extremity
weakness with diminished sensation in a C5 and C6 distri-
bution. Neurology was consulted who determined that there
was a likely thermally-induced neuropraxia of the brachial
plexus. With conservative measures including physical ther-
apy, the patient’s motor function of the left upper extrem-
ity improved considerably but has not returned to baseline
yet. The patient was placed on warfarin for one month to
prevent early graft thrombosis of the left subclavian vein,
and subsequently underwent successful and uncomplicated
transvenous right-sided single chamber ICD implantation.

2.2 Case 2
Our second case was a 61-year-old African-American man
with New York Heart Association class III systolic congestive
heart failure secondary to non-ischemic, dilated cardiomy-
opathy. He developed a left bundle branch block with QRS
duration of 161 milliseconds. The patient already had a
dual chamber ICD placed previously and was deemed an
appropriate candidate to upgrade his dual-chamber ICD to a
biventricular ICD via the left cephalic vein.[7] Pre-operative
left upper extremity venous duplex ultrasound did not show
any obstruction. During cut down, the cephalic vein was
inadvertently nicked deep in the pocket close to the junction
with the subclavian vein. This resulted in profuse bleeding.
Hemostasis could not be achieved with conventional mea-
sures and cardiothoracic surgery was consulted emergently
for assistance. The surgeon was able to tie the cephalic vein
to achieve adequate hemostasis. The patient then received a
left ventricular lead via the left subclavian vein and the de-
vice was upgraded to a biventricular ICD in the same session
as shown in Figure 1.

Post-operatively, the patient developed left arm swelling and
duplex ultrasound showed abnormal sluggish flow of the left
internal jugular vein and left subclavian vein suggestive of
proximal obstruction, likely the left innominate vein. There-
fore, he was placed on warfarin for six months to treat the
possible vein thrombosis. The left upper extremity swelling
eventually resolved with time and physical therapy. He also

developed a left brachial plexus injury which was thought to
be caused by a hematoma as seen in Figure 2.

Figure 1. Posterioranterior chest radiograph showing
insertion point of the new left ventricular lead through the
subclavian vein via subclavicular entry. The old right atrial
and right ventricular leads from the initial device placement
procedure can also be seen going through the axillary vein

Figure 2. a. CT chest without contrast 4 months after the
procedure demonstrates a soft tissue mass in the left
subclavicular location in the axillary region lateral to the
chest wall. This is suggestive of a hematoma along the
course of the brachial plexus that is felt to have caused the
patient’s brachial plexopathy; b. Following CT chest without
contrast 7 months post-procedure revealed that the density in
the axillary region decreased in size, which is consistent
with resolving hematoma
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Neurology performed an electromyography study and diag-
nosed the patient with a left brachial plexopathy with involve-
ment of the upper, middle, and lower trunks. There was also
a significant axonal loss in the median, ulnar, musculocuta-
neous and to a lesser extent radial nerves. Neurosurgery did
not think that surgery would be of any benefit and fortunately
the left brachial plexus function improved considerably but
had not returned to baseline 14 months after the injury.

3. DISCUSSION
The rate of peri-procedural complications with device im-
plantation has been reported to be from 3% to 6%.[8] A
meta-analysis of patients undergoing device implantation
who had not received any anticoagulation reported the in-
cidence of bleeding as 2.2 out of 100 cases.[9] In our two
cases, we report examples of rare complications of device
implantation due to direct injury to subclavian vein and artery
during cephalic vein cut down in the first and during sub-
pectoralis pocket formation in the second case. Iatrogenic
brachial plexus injuries from surgery and other medical pro-
cedures contribute to about 7 to 10 percent of all brachial
plexopathies.[10, 11] There has been one case in which a pa-

tient, after undergoing cardiac resynchronization therapy
(CRT) device implantation, complained of “electric shock-
like” pain in the left axillary area and was found to have
brachial plexus irritation by angulated CRT leads.[12] Classic
postoperative paresis from brachial plexopathy can be caused
by traction or compression during surgery.[10, 13] This typi-
cally presents as a painless weakness in the distribution of the
upper brachial plexus and can also be accompanied by pares-
thesias. The lesions are usually a demyelinating conduction
block. We believe that in our cases, the brachial plexopa-
thy was a result from a combination of electrocautery in the
first case and extrinsic compression from a hematoma in the
second case. Cauterization and dissection in deep tissues
immediately under the clavicle with poor visibility should be
avoided at all times, and digital compression with or without
topical hemostatic agents should be preferred. Having access
to surgical back-up available for intra-operative support to
help expose and control the source of complicated bleeding
is of great value.
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