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Successful conservative therapy for blunt trauma of both the right
subclavian artery and vertebral artery — A case report —
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Abstract: Thoracic outlet injury is challenging to treat because the thoracic outlet is close to
many important nerves and vessels. A 21-year-old man was transferred to our department because
of blunt trauma to both the right cervix and right thoracic outlet. The patient’s vital signs were
stable, but a lack of pulse was noted in the right radial and brachial arteries. Neither cyanosis nor
neurological dysfunction was detected. Angiography showed severe stenosis of the right
subclavian artery (SCA) and obstruction of the right vertebral artery (VA). Significant anatomic
and symptomatic improvement was achieved with conservative therapy. However, although the
right VA was completely occluded, blood flow to the peripheral lesion was maintained due to
collateral circulation from the left VA via the basilar artery. In conclusion, conservative therapy
may be an effective therapeutic option for young patients without arteriosclerosis and SCA injury-
related ischemic symptoms, despite simultaneous injury to the SCA and VA. Careful long-term
follow-up is necessary because pseudoaneurysm or thrombotic occlusion might occur after

traumatic SCA injury.
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INTRODUCTION of SCA injury.” Moreover, intravenous heparin

Simultaneous injury of the subclavian artery
(SCA) and vertebral artery (VA) caused by blunt
trauma is rare, as both arteries are protected by
the clavicle and the first rib, and thick connective
tissue including the deep cervical fascia, cosco-
thoracoid ligament, and clavi-thoraco-axillary
fascia.” ?

SCA injury often results in fatal hemorrhage
and/or serious thromboembolism; therefore,
surgery with artificial bypass grafting or
endovascular stenting may be performed in case

infusion or administration of oral anticoagulants,
including warfarin and anti-coagulation factor (Xa
or thrombin) inhibitors, may be selected as
optional treatments for preventing thromboembolism.

The symptoms of arterial injury depend on the
location of the injury. The major symptoms of
SCA injury, including pain, pallor, poikilothermia,
paralysis, and weakness of the pulse of
peripheral arteries, are caused by ischemia of
the upper limb.? On the other hand, the common
symptoms of VA injury are caused by cerebellar
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or brainstem ischemia and include headache,
neck pain, vertigo or dizziness, nausea, and
vomiting.”> ¥ Computed tomography (CT) is
universally accepted as the diagnostic tool of
choice for arterial injuries. However, selective
angiography may be more useful as it provides
accurate diagnosis and helps determine the
therapeutic approach.”

Here, we report a rare case of blunt trauma of
both the SCA and VA, which was successfully
treated conservatively with observation.

CASE REPORT

A 21-year-old man was brought to our
emergency department because of blunt trauma
to both the right cervix and the right thoracic
outlet during a motorcycle accident. On arrival,
he had an extremely weak pulse in the right
brachial artery and no detectable pulse in the
right radial artery due to severe cervical
hematoma. His vital signs were stable. There
were no signs of circulatory dysfunction, such as
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cyanosis, or neurological dysfunction, such as
paresthesia, or paresis of the right fingers, as
collateral circulation maintained compensatory
blood flow. The carotid artery pulse was normal
and well-maintained.

Blood tests revealed no abnormal findings
except mild leukocytosis and elevation in lactate
dehydrogenase (LDH) and creatine phosphokinase
(CPK) levels. Blood gas analysis findings were
normal, except for the presence of a slight
metabolic acidosis (Table 1).

Chest radiography revealed a widened
superior mediastinum and right apical capping
due to a substernal or extrapleural hematoma
(Fig. 1A). CT angiography also confirmed
stenosis of the right SCA, obstruction of the
right VA, and apical capping (indicating right
extrapleural hematoma) (Fig. 1B). Angiography
with contrast media clearly showed stenosis of
both the right SCA and the inferior thyroid
artery, and right VA obstruction. Retrograde
flow was observed from the left VA to the right

Table 1

Serological data Coagulation

BGA (5 L/min O, mask) |Blood cell counts

pH 7.338 | WBC 23,300 1 /mL
PaCO, 41.9 mmHg Neutro 68.1%
Pa0, 185.2 mmHg Lymph 27.1%
HCO; 22.7 | mmol/L  Others 4.8%
Lactate 18 Tmg/dL RBC  4.64 x10%/mL

Hb 16.1 g/dL

Het 46.4%

Plt 36.4 x10% /mL

T-Bil 1.0 mg/dL PT% 87.0%

ALT 311U/L PT-INR 1.05

LDH 700 7 1U/L APTT 25.2 sec
BUN 13 mg/dL Fib 185 mg/dL
Crea 0.89 mg/dL FDP 119 { mg/mL
Na* 140 mEq/L

K+ 4.3 mEg/L

Cl- 106 mEg/L

CK 3781 mg/dL

CRP < 0.3 mg/dL

Abbreviations: BGA, Blood gas analysis; HCOs3', Bicarbonate ion; WBC, White blood cells;
Neutro, Neutrophils; Lymph, Lymphocytes; RBC, Red blood cells; Hb, Hemoglobin; Hct,
Hematocrit; Plt, Platelets; T-Bil, Total bilirubin; ALT, Alanine transaminase; LDH, Lactic
dehydrogenase; BUN, Blood urea nitrogen, Crea, Creatinine; Na®, Sodium ion; K', Potassium
ion; CI', Chloride ion; CK, Creatine phosphokinase; CRP, C-reactive protein; PT%, Prothrombin
time%; PT-INR, Prothrombin time-international normalized ratio; APTT, Activated partial
thromboplastin time; Fib, Fibrinogen; FDP, Fibrin degeneration products.
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Figure 1.

Chest X-ray film [A] and computed tomography (CT) with contrast media performed in the emergency room show a
widened superior mediastinum and right extrapleural apical capping due to a substernal or extrapleural hematoma (A, B,
arrowheads). Helical CT scan with contrast media [B-D] shows severe stenosis of the right subclavian artery (SCA) (C,
arrow). The right vertebral artery (VA) is completely occluded at the origin. However, the right peripheral VA is barely

detected (D, arrows).

Abbreviations: CCA, common carotid artery; ECA, external carotid artery; ICA, internal carotid artery

Figure 2.

Arteriogram of the brachiocephalic artery with contrast
media clearly shows severe stenosis at the right
subclavian artery (SCA) (arrow), at the right inferior
thyroid artery (asterisk), and complete occlusion at the
origin of the right vertebral artery (VA) (arrowhead)
[A]. Arteriogram of the left VA with contrast media also
shows retrograde flow to the right VA via the basilar
artery (arrowhead) [B].

VA through the basilar artery (Fig. 2).

Anticoagulation therapy with heparin sodium
(10,000 U/day) injection for 4 days was initiated
to prevent arterial obstruction and cerebral
infarction. The pulsation of the right radial artery
recovered slowly with conservative therapy and
could be detected 5 days after admission. The
patient was discharged 27 days after admission.
Neither ischemic symptoms of the right upper
limb nor cerebral infarction occurred during
admission or after discharge. Three months after
discharge, follow-up CT, including CT
angiography, was performed to examine the
patency of the right SCA and VA. CT angiography
showed remarkable improvement in the right
SCA (Fig. 3), but the right VA remained
occluded (Fig. 3). The patient successfully
returned to his daily life without any vascular
symptoms, to date.
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Figure 3.
Three-dimensional reconstructions from computed tomography arteriograms of the right subclavian artery (SCA)
obtained at admission [A], 1 month later [B], and 3 months later [C] show dramatic improvement of blood flow in the
right SCA (arrows); however, the right vertebral artery (VA) remains occluded 3 months later (arrowheads).

DISCUSSION

Blunt trauma to the SCA is relatively rare,
accounting for approximately 1% of all arterial
injuries because the SCA is well-protected by the
clavicle and the first rib.">® Surgical repair or
intervention radiology, such as aortic stenting, is
performed for patients with a poorer prognosis.
Conservative therapy has been chosen in several
rare cases.” Blunt injury to the VA, on the other
hand, accounts for 0.5%~2.0% of all traumatic
injuries and conservative therapy is chosen in
most cases.”

Previous studies have compared endovascular
surgery to open surgery and conservative
therapy (observation alone). >” In the present
case, the major reasons for selecting conservative
therapy were as follows: (1) the wound site
showed no external bleeding or pseudoaneurysm
requiring surgical repair, (2) there was sufficient
perfusion to the wound site in the right arm, and
(3) there was no ischemic symptoms suggesting
subclavian steal syndrome. These favorable
conditions are probably attributable to the
relatively low vascular risk factors associated
with the patient’s young age and the presence of
relatively few atherosclerotic lesions.

Vascular stenting could have been associated
with several complications, including stent
restenosis and stent breakage. Additionally, the
SCA is relatively mobile compared to other

major arteries.” This, combined with the age and
active lifestyle of the patient, could have made
vascular stent stabilization difficult to achieve.
Surgical repair is the last choice of therapeutic
options because it requires a wide skin incision,
such as the cervical extension of a median
sternotomy. An SCA injury can involve intrathoracic,
thoracic outlet, and/or cervical (so-called zone 1)
lesions, and lesions of the axillary/upper
extremities.” Therefore, we selected conservative
therapy as the first line of treatment and
achieved positive outcomes for the patient.

It is important to consider the risk of bleeding
when performing anticoagulant therapy,
especially in the case of trauma, wherein hemorrhage
can be fatal. In this case, extrapleural hematoma
from the right subclavian vein was evident;
therefore, heparin injection was stopped 4 days
after admission and anticoagulant treatment
could not be restarted until the day of discharge.
Based on this experience, conservative therapy
may be a therapeutic option for young patients
with less arteriosclerotic burden and no SCA
injury-related ischemic symptoms in the
peripheral lesion, despite simultaneous injury
to the SCA and VA. However, careful long-
term follow-up is recommended because a
pseudoaneurysm or thrombotic occlusion might
occur after traumatic SCA injury.”
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CONCLUSION

Here, we report a rare case of blunt trauma
that injured both the right SCA and VA of a
21-year-old man, who was successfully treated
with conservative therapy. In such cases, we
recommend careful long-term follow-up as a
pseudoaneurysm might develop after traumatic
vascular injury.
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