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HISTORY, PATIENT #1
A 27- year- old man suffered a single stab wound to 
the left supraclavicular space. A pressure dressing 
applied in the field by the emergency medical 
service was saturated with dark blood when the 
patient arrived at the trauma center.

EXAMINATION, PATIENT #1
The patient was agitated and thrashing about. His 
blood pressure was 70 mm Hg systolic, heart rate 
was 130 beats/min, and respiratory rate was 25 
breaths/min with barely audible breath sounds on 
the left and normal breath sounds on the right.

As resuscitation with crystalloid solutions and 
packed red blood cells was performed, an emergency 
chest X- ray showed a left hemothorax with a medi-
astinal shift to the right (figure 1). A left thoracos-
tomy tube was inserted, and 1000 mL of dark blood 
was rapidly evacuated and autotransfused.

OPERATION, PATIENT #1
The patient was transferred to the operating room 
where, upon induction by the anesthesiologist, his 
systolic blood pressure decreased to 30 mm Hg. 
The surgeon chose to make a left supraclavicular 
incision to follow the track of the stab wound, 
but continued profound hypotension prompted 
conversion to a left ‘book’ thoracotomy inci-
sion; that is, a partial median sternotomy and left 
anterolateral thoracotomy in the fourth intercostal 
space were connected to the left supraclavicular 
incision. A 4 cm longitudinal laceration with active 
bleeding was visualized in the left subclavian vein 
at its junction with the crossover left innominate 
vein. An initial attempt to control the laceration in 
the vein was unsuccessful, and the mid- portion of 
the left clavicle was resected. Because of continuing 
hypotension, the descending thoracic aorta was 
cross- clamped. The left subclavian vein was even-
tually ligated proximally and distally around the 
laceration, but the patient had a cardiac arrest 
from intrapleural exsanguination and could not be 
resuscitated. Intraoperative transfusion included 
34 units of packed red blood cells, 12 units of 
whole blood, and 12 units of fresh frozen plasma 
(NOTE: patient’s injury occurred before massive 
transfusion protocols and ‘1:1:1’ resuscitation 
were developed).

HISTORY, PATIENT #2
A 22- year- old suffered gunshot wounds two times 
to the left anterior neck and left hemithorax. 
He was noted to be moribund by the emergency 
medical service.

EXAMINATION, PATIENT #2
The patient’s systolic blood pressure was 65 mm 
Hg, heart rate was 120 beats/min, and respiratory 
rate was 25 breaths/min with barely audible breath 
sounds on the left and normal breath sounds on the 
right. In addition, he was noted to have left anterior 
cervical and left axillary hematomas and no sensory 
or motor activity in the left upper extremity. As 
resuscitation with crystalloid solutions and packed 
red blood cells was performed, an emergency chest 
X- ray showed a large left hemothorax (figure 2).

OPERATION, PATIENT #2
The patient was transferred to the operating room. 
The surgeon chose to make a left supraclavicular 
incision to expose the left subclavian artery. Prox-
imal control of the left common carotid and subcla-
vian arteries was obtained, and this was followed by 
performing a left infraclavicular incision to obtain 
control of the proximal left axillary artery and distal 
left axillary vein. At this point, the anesthesiologist 
noted that the patient had a marked decrease in 
pulmonary compliance and deteriorating arterial 
blood gases. A left thoracostomy tube was inserted, 
and 700 mL of blood was rapidly evacuated. Because 
of persistent hemorrhage and continuing difficulties 
with ventilation, a partial median sternotomy and 
left anterolateral thoracotomy in the fourth inter-
costal space were performed to complete the left 
‘book’ thoracotomy. A gunshot wound to the left 
upper lobe was rapidly oversewn, and the left clav-
icle was divided at its midpoint. Significant injuries 
to the second portion of the left subclavian artery 
and the adjacent left subclavian vein were finally 
visualized and were noted to be actively bleeding. 
The injury to the vein was repaired with a contin-
uous polypropylene suture, whereas the artery was 
ligated proximally and distally around the area 
of injury. At this point, the patient had an asys-
tolic cardiac arrest which prompted a left pericar-
diotomy and internal cardiac massage. No cardiac 
activity was noted, and the patient was pronounced 
dead from intrapleural exsanguination. Intraoper-
ative transfusion included 24 units of packed red 
blood cells and 6 units of packed red blood cells 
from the autotransfuser (NOTE: patient’s injury 
occurred before massive transfusion protocols and 
‘1:1:1’ resuscitation were developed).

DISCUSSION
Injuries to the subclavian vessels were present in 
168 (3.2%) of the 5207 patients with vascular inju-
ries in the epidemiological report from Ben Taub 
Hospital (formerly, Ben Taub General Hospital)/
Baylor College of Medicine in Houston, Texas, USA 
from 1958 to 1988.1 An overlapping (1955–1978) 
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and more granular report from the same hospital in 1980 
described management and outcome of 93 patients with subcla-
vian vascular injuries.2 Of interest, these articles continue to be 
the largest single- center reports on open management of injuries 
to the subclavian vessels in the American literature.

The low number of injuries even in a busy urban center with 
25% to 30% penetrating trauma at the time and similar experi-
ences in all trauma centers over time speaks to the limited clin-
ical experience any trauma surgeon will have with such injuries. 
A further decrease in open operative experience for trauma to 
the subclavian vessels has obviously been due to the applica-
tion of endovascular stents and stent grafts in reasonably stable 
patients with intimal defects, pulsatile hematomas (early trau-
matic false aneurysms), transections, and arteriovenous fistulas. 
First reported for traumatic injuries to the subclavian artery by 
Marin et al in 1993 and Parodi et al in 1999, there is now a large 
clinical experience with endovascular approaches.3–7 In addition, 
there is consensus on the best approaches for these injuries—
namely, antegrade wire and stent graft; rendezvous and stent 
graft; and internal/external rendezvous and stent graft.8

These factors have contributed to the current ‘urban legend 
or implication’ that most injuries to the subclavian vessels can 

be managed with endovascular techniques.6–10 In a patient with 
external or intrapleural bleeding from a traumatic injury to a 
subclavian artery or vein, this would entail percutaneous or 
retrograde or antegrade passage of an occluding balloon in a 
patient with hypotension followed by transfusion and insertion 
of an endovascular stent graft. Obvious requirement for such an 
approach would include the immediate availability of a trauma 
vascular surgeon or vascular surgeon trained in these techniques 
and a hybrid operating room.11–13

Both patients described in this report were profoundly hypo-
tensive at admission from bleeding due to a penetrating injury 
to the subclavian vessels. The large volume outputs from their 
thoracostomy tubes (inexplicably delayed insertion in patient 
#2) should have confirmed that intrapleural exsanguination was 
occurring. In patients with this presentation, percutaneous inser-
tion of an inflatable balloon for tamponade or a ‘high’ (fourth 
intercostal space) anterolateral thoracotomy with manual or 
laparotomy pad compression of the apex of the pleural cavity is 
required.14 This would hopefully tamponade bleeding from the 
second or third portion of the injured subclavian artery and/or 
vein. Traditionally, proximal and distal vascular control would 
then be obtained through the classic supraclavicular incision or, 
on rare occasions, a book thoracotomy.

Chronically stated reasons not to use open approaches 
for injuries to the subclavian vessels include the following: 
(1) time to complete exposure; (2) risk of injury to brachial 
plexus during exposure; and (3) risk of postoperative infection 
in the sternum and/or resected or divided clavicle.10 Concern 
#1 is true, and this is exactly why a percutaneous balloon is 
inserted or a thoracotomy for tamponade is performed first 
in the patient with hypotension with external or intrapleural 
hemorrhage. Concerns #2 and #3 rarely occur. In the author’s 
own 40- year clinical experience, there have been no sternal nor 
clavicular infections and only one injury to the brachial plexus 
(inadvertent temporary application of vascular clamp rather 
than transection).

Is there a role for a ‘hybrid’ approach in patients with near- 
exsanguination from intrapleural hemorrhage from trauma to a 
subclavian vessel? Absolutely, if the bleeding can be controlled 
by the aforementioned techniques, then endovascular techniques 
can be applied in the right setting and with the right support.

One of the major differences between open repairs of vascular 
trauma and newer endovascular approaches is that there have 
always been reports on long- term results with the former,15–19 but 
uncommonly with the latter.6 7 It can be argued that the length 
of time since the original reports on endovascular repairs in 
vascular trauma is too short to allow for meaningful follow- up. 
But, a recent published report based on the National Read-
mission Database from 2011 to 2014 documented that endo-
vascular repairs for peripheral arterial injuries were ‘associated 
with higher rates of in- hospital complications, readmissions, and 
costs’; so, isn’t it time for follow- up for this subset and others of 
endovascular interventions?20

CONCLUSION
The choice for incision in a patient with hypotension with 
impending intrapleural exsanguination from an injury to a 
subclavian vessel is a high anterior thoracotomy when percu-
taneous balloon tamponade cannot be accomplished or when 
an endovascular surgeon is not immediately available. Trauma 
surgeons on call when patients with near- exsanguination from 
these injuries arrive still need to know open exposures and tech-
niques for repair of these vessels.

Figure 1 Admission chest X- ray for patient #1 with stab wound to the 
left supraclavicular space.

Figure 2 Admission chest X- ray for patient #2 with gunshot wounds 
to the left anterior neck and left hemithorax.
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