Case
Report

Blunt Injury of Proximal InnominateArtery
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Innominate artery injury after blunt trauma is uncommon. We present a case of innominate
artery injury, successfully treated with aorto-innominate bypass. (Ann Thorac Cardiovasc Surg

2004; 10: 130-2)
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I ntroduction

Innominate artery injury isan uncommon vascular injury
after blunt chest trauma. Our previous study in 1997
showed that blunt innominate artery injury was found in
60 case reports and atotal of 117 patientsin the English
literature.? Since then, only afew case reports of blunt
innominate artery injury have been published.?® Here,
we present another case of innominate artery injury, which
was successfully treated with aorto-innominate bypass.

Case Presentations

A 46-year-old male was transferred from another hospi-
tal after involvement in amotor vehicle accident. The pa-
tient wasintubated and a chest tube was placed in the left
chest, but he was fully awake and followed commands.
Blood pressure discrepancy between the arms was noted
(159/97 mmHg on the left arm, 110/50 mmHg on the right
arm). Chest X-ray showed widening mediastinum (Fig. 1)
and CT scan demonstrated mediastinal hematoma sur-
rounding the innominate artery (Fig. 2). Angiography re-
vealed proximal innominate artery injury (Fig. 3).

He was emergently taken to an operating room. Prior
skin incision, bronchoscopy and esophagoscopy was per-
formed to rule out tear in the bronchial tree or in the
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esophagus. Both of these were negative. Then, amedian
sternotomy was performed. The innominate vein was
taped and retracted away. The strap muscleswere divided,
and the innominate artery was traced up to its bifurca-
tion. There was an adventitial hematoma that extended
the entire length of the innominate artery. The innomi-
nate artery was carefully immobilized in its entire length.
The pericardium was opened and the ascending aortawas
exposed. No hemaopericardium was noted and the ascend-
ing aortawas intact. The patient was given 5,000 units of
heparin. A partial occluding clamp was applied onto the
ascending aorta, and a 10 mm Dacron graft was sutured
with 4-0 prolene. A healthy part of the distal innominate
artery just below the bifurcation was transected under
proximal and distal control of the right common carotid,
right subclavian artery and innominate artery. The graft
was passed under the innominate vein. Then, distal anas-
tomosisto theinnominate artery was performed in an end-
to-end fashion with 5-0 prolene. After completion of the
distal anastomosis, the distal occlusion clamps were re-
moved. The temporary occlusion time of the innominate
artery was approximately 15 minutes. The origin of the
innominate artery at the arch was then fully exposed and
it was oversewn with multiple pledgeted 3-0 prolene su-
tures. The sternum was closed after adequate hemostasis.
Postoperative course was steady and uncomplicated.

Discussion

The mgjority of innominate artery injury by blunt trauma
occurs at its origin,? as we reported here. Anatomically,
the innominate artery istightly fixed onto the aortic arch
while the distal part is relatively mobile and flexible.
Abrupt decel eration causes simultaneous hyperextension
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Fig. 1. Chest X-ray shows mediastinum widening. A chest tube
was inserted due to pneumothorax.

Fig. 2. CT scan of the chest shows mediastinal hematoma and
flap at the base of the innominate artery.

of the neck and rotation of the head, which create great
tension to the bases of aortic branches. Chest concussion
causes sudden increase of intra-mediastinal pressure,
which may travel through the upper mediastinum to the
neck. This may result in further stretching of the aortic
branches. Both mechanisms combined to import maxi-
mum shear stress at the origin of the innominate artery,
and cause proximal injury.®

Innominate artery injury can be suspected by chest X-
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Fig. 3. Angiography of the aortic arch and great vessels of the
patient. Intimal flap and a pseudoaneurysm is observed at the
origin of the innominate artery.

ray revaling widening of the mediastinum or blood pres-
sure discrepancy between left and right arms. Free bleed-
ing and hemorrhagic shock is rare in blunt innominate
artery injury and hematoma is usually contained in the
upper mediastinum. Small mediastinal hematomamay not
be detected by chest X-ray but can be detected by CT
scan.? All patients with suspicious mediastina hematoma
require angiography to rule out great vessel injury.?

Surgical approach to the innominate artery is usually
by median sternotomy with extension of the right neck,
which can provide sufficient exposure for the aorta and
entire course of the innominate artery.? Cerebral protec-
tion, cardiopulmonary bypass, retrograde perfusion, elec-
troencephal ogram monitoring, cardiopulmonary bypass,
hypothermia, carotid shunting or back pressure monitor-
ing should be used for the patients with neurological ab-
normalities on admission, or suspected hilateral carotid
artery involvement.? Healthy young individuals usually
can tolerate temporary occlusion of the innominate ar-
tery because of sufficient collateral flow from the con-
tralateral carotid and vertebral arteries. Either primary re-
pair or aorto-innominate bypass has been performed for
reconstruction of the innominate artery.? The reported
long-term patency rates of aorto-innominate artery by-
pass are greater than 96% at 10 years.”
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Conclusion

In summary, innominate artery injury can be suspected
by physical exams, chest X-ray or CT scan and diagnosed
by angiogram. Primary repair or aorto-innominate bypass
isthe treatment of choice.
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