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Abstract: We report a case of hemoptysis occurring after subclavian vein puncture for pacemaker implantation. Hemoptysis related
to injury of lung parenchyma is a rare complication of subclavian vein access and is usually self limited, but can affect prognosis in
critically ill patients. Venogram-guided or even better wire-guided venous puncture allow safe access to the subclavian vein in difficult
cases. A review of the pertinent literature is also presented.
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Introduction

Subclavian vein puncture is a relatively fast and safe
technique to access the right heart for placement
of pacemaker leads, it has been described since the
beginning of the era of endocavitary pacemaker leads
placement! and has often been the preferred access
technique for many operators.? Complications like
alveolar hemorrhage, hemothorax and hemoptysis
are rare (<0.1%) in this setting,’ and even though
the course of these complications is usually benign
and self limited, there may be a severely adverse out-
come in critically ill patients.* We present a case of
hemoptysis occurring after difficult subclavian vein
puncture, also we recommend the use of wire-guided
puncture in cases of difficult subclavian vein access.

Case Presentation

An 80-year-old patient presented with repetitive syn-
cope due to paroxysmal second degree mobitz 2 AV
block, the patient had no relevant past medical history.
The patient had serum hemoglobin at 14.5 g/dL, nor-
mal platelets and red blood cells count, also he had
normal prothrombin and partial thromboplastin time,
the patient was not taking any anticoagulant or anti-
platelet therapy.

A decision to implant a VDD pacemaker was taken,
we used the left subclavian vein puncture which is our
preferred technique for venous access. The operator
had almost 10 years experience in cardiac pacing with
an annual workflow of around 100 devices. He used
the clavicle and the sternal notch as landmarks and
with intermittent fluoroscopic guidance, the needle
gauge was 18 (inner diameter 0.838 mm, outer diam-
eter 1.270 mm, length 7 cm), the tear-away introducer
sheath had 9 F (Intradyn™) and the guidewire had
46 cm length with a J shaped soft tip. Venous access
was difficult, multiple punctures trajectories and sites
were attempted to finally have access to the subcla-
vian vein, there was no evidence of arterial puncture,
also there was no needle-air reflux suggesting paren-
chymal puncture.

The patient was mildly sedated and he had no
complaints during the procedure, he had normal oxi-
metry, peri-operative electrical parameters were ade-
quate, the pacing system consisted of VDD generator
(Verity, Saint Jude Medical) connected to a VDD lead
(tined tip, same manufacturer). The procedure ended
without remarkable incident. Almost one hour after

the procedure, the patient started to have hemoptysis,
it was of minimal amount (estimated to approximately
50 cc/24 hours), oxygen saturation stayed above 95%
and there was no chest pain. Post-operative chest
X rays (Fig. 1) showed left upper lobe infiltrates sug-
gesting alveolar hemorrhage. Pulmonary consultation
suggested only supportive measures (oxygen supply,
regular check of vital signs and hematocrit ) and no
bronchoscopy was suggested. Hemoptysis persisted
for 48 hours and decreased gradually to stop after
72 hours, the pre-discharge chest X rays (Fig. 2) real-
ized 3 days after the procedure showed a nearly com-
plete disappearance of the infiltrates.

Discussion
Hemoptysis is a rare complication of subclavian vein
puncture in the setting of pacemaker implantation®*
and to the best of our knowledge, only few cases of
hemoptysis have been reported in the literature in this
setting.” Even though the course is usually benign, it
can be critical in special conditions like coagulation
disturbances and chronic lung diseases. The course is
usually short and self limited when the mechanism is
punctual injury of lung parenchyma, it is more criti-
cal when it is related to subclavian artery laceration
along with parenchymal injury with potential forma-
tion of a track or fistula that maintain blood leak and
hemoptysis.’

Subclavian vein access can be challenging espe-
cially in patients with difficult anatomy, this could be
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Figure 1. Post operative chest X ray showing left upper lobe alveolar
hemorrhage.
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Figure 2. Nearly total clearance of the infiltrates 72 hours after the
procedure.

due to atypical subclavian vessels trajectory, atypi-
cal clavicular bone anatomy and/or atypical structure
of the lungs (ie, emphysema); Also, in hypotensive
or hypoxemic patients, arterial puncture may be
mistaken for venous puncture. Accordingly, we esti-
mate that puncture-related complications are higher
when dealing with difficult anatomy and the operator
experience plays an important role in these settings.
When subclavian venous access is difficult and when
the cephalic vein is not accessible (ie, rudimentary),
contrast venography® may facilitate axillary or sub-
clavian vein puncture, but this venogram-guided
method gives only transient guiding landmark and
can be limited in case of renal failure or intolerance
to the contrast product.

Accordingly, we suggest the use of wire-guided
puncture for difficult cases of subclavian puncture;
after introducing a guidewire with adapted physical
properties through a superficial brachial vein (basilic
or cephalic vein), the wire is pushed into the sub-
clavian vein, and so subclavian puncture under fluo-
roscopy is made easier and safer. Even though this
technique has been previously described for venous
cutdown,” we hypothesize that it is rarely used for
subclavian venous puncture; therefore we suggest the
use of this technique in difficult cases and in high risk
patients like very thin or very obese patients, elderly
patients, patients with difficult anatomy, patients
with severe lung disease, patients with coagulation
disorders).

Conclusion

Alveolar hemorrhage is a rare complication of subcla-
vian vein puncture, and the course is usually benign
but can be critical in patients with chronic lung dis-
ease or with coagulation disorders. If cephalic vein
access is not possible and in cases when subclavian
vein access is difficult, we suggest the use of wire-
guided venous access as a safe and efficient method
to implement especially in patients at high risk of
puncture related complications.
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