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Background Axillary artery injury secondary to proximal humerus fracture is a rare but serious complication. The management
of this injury has traditionally involved surgical treatment.

...................................................................................................................................................................................................
Case summary A 66-year-old female with gait disturbance slipped and fell off her wheelchair at home. She presented to a local

hospital with right shoulder pain and was subsequently urgently transferred to our hospital by helicopter because
of suspicion of axillary artery injury. Computed tomography angiography revealed disruption of the right axillary ar-
tery. We decided to perform endovascular treatment instead of surgical treatment for axillary artery injury.
However, since endovascular treatment via the right femoral artery was impossible, we performed bidirectional
(right femoral and right brachial artery approaches) endovascular treatment. We expanded the occluded lesion
using a 3.5 mm� 40 mm sized balloon and placed a 5.0 mm� 50 mm stent graft (GoreVR ViabahnVR ) across the le-
sion. The final subclavian injection confirmed that distal flow to the brachial artery was preserved and that there
was no leakage of contrast medium from the axillary artery.

...................................................................................................................................................................................................
Discussion We performed endovascular treatment for axillary artery injury secondary to proximal humerus fracture. Although

surgical repair is typically performed for this kind of injury, our experience suggests that endovascular treatment
might be an option in patients with axillary artery injury.
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Learning points
• Axillary artery injury secondary to proximal humerus fracture is a rare but serious complication.
• Endovascular treatment might be an option in patients with axillary artery injury.
• Intravascular ultrasonography and a bidirectional approach is useful when performing endovascular treatment.
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Introduction

Proximal humerus fractures account for 4–6% of all fractures.1

Axillary artery injury associated with proximal humerus fracture, al-
though rare,2–4 is a serious complication of such a fracture, and can
cause upper limb ischaemia and/or bleeding.5 The management of
this injury has traditionally involved surgical treatment. Herein, we re-
port a case of axillary artery injury secondary to proximal humerus
fracture that was repaired by endovascular treatment instead of op-
erative treatment.

Timeline

Case presentation

A 66-year-old female with gait disturbance slipped and fell off her
wheelchair at home. She was right-handed and needed a wheelchair
in everyday life due to leg weakness of unknown origin. She did not
take any medications. She presented to the orthopaedic department
of a local hospital complaining of right shoulder pain. Physical examin-
ation revealed marked swelling around the right shoulder joint.
Additionally, pulsations of the right radial and ulnar arteries were
weak but palpable. She also had radial nerve palsy; however, this par-
alysis gradually ameliorated during physical examination. Right shoul-
der radiograph showed a proximal humerus fracture with medial
displacement of the humeral shaft (Figure 1A), for which closed reduc-
tion was attempted under intravenous anaesthesia. Although the hu-
meral shaft displacement was improved after the attempt (Figure 1B),
radial and ulnar pulsations were no longer palpable. Therefore, she
urgently transferred to our hospital by helicopter. At the time of ar-
rival, her vital signs were stable. Laboratory tests showed the abnor-
mal values in C-reactive protein levels (6.7 mg/L, reference range
<1.4 mg/L), creatinine phosphokinase levels (291 IU/L, reference
range 41–153 IU/L), and extended activated partial thromboplastin
time (41.7 s, reference range 24.0–39.0 s). Haemoglobin (12.3 g/L, ref-
erence range 11.6–14.8 g/L), creatinine (0.67 mg/dL, reference range

0.46–0.79 mg/dL), platelets (262� 109/L, reference range 158–
348� 109/L), prothrombin time (12.8 s, reference range 10.7–12.9 s),
and fibrinogen (400 mg/dL, reference range 200–400 mg/dL) were
within reference range. Computed tomography (CT) angiography
revealed disruption of the right axillary artery (Figure 2A) along with
contrast medium extravasation and a large haematoma (Figure 2B).
Emergency angiography via the right common femoral artery was
attempted to confirm the site of injury of the axillary artery after
intravenous administration of heparin. However, the prominent
meandering of the abdominal aorta and brachiocephalic artery hin-
dered manipulation of the various catheters. Finally, right subclavian
angiography was performed using a 4-Fr internal mammary artery
catheter, which revealed disruption of the axillary artery distal to the
origin of the subscapular artery (Figure 2C) and presence of a collat-
eral artery supplying blood to the right brachial artery (Figure 2D,
Supplementary material online, Video S1). In consultation with vascu-
lar surgeons, we decided to attempt performing endovascular treat-
ment via the right femoral artery; however, it was impossible due to
the pronounced meandering of the abdominal aorta and brachioce-
phalic artery. Therefore, we attempted to puncture the pulseless
right brachial artery under ultrasound guidance, but we were unsuc-
cessful. Fortunately, we were able to cross the breach in the axillary
artery using a 0.014-inch guidewire (CruiseVR , ASAHI INTECC, Japan)
supported by a microcatheter through the 4-Fr internal mammary ar-
tery catheter via right femoral artery (Figure 3A, Supplementary ma-
terial online, Video S2), and subsequent contrast injection via the
microcatheter showed flow in the right brachial artery (Figure 3B).
We subsequently successfully punctured the right brachial artery
using the guidewire inserted into the right brachial artery across the
disrupted axillary artery as a marker (Figure 3C, Supplementary ma-
terial online, Video S3). Then, a 6-Fr sheath was inserted into the right
brachial artery, and the guidewire which was advanced via right fem-
oral artery was extracted through the 6-Fr sheath in the right brachial
artery using a snare catheter (Figure 3D, Supplementary material on-
line, Video S4). Next, the site of thrombotic occlusion of the axillary
artery was observed using an intravascular ultrasound probe
(AltaViewVR , Terumo, Japan) inserted via the brachial artery (Figure 4),
which demonstrated thrombosis and dissection of the axillary artery
(Figure 4B–D) and the vessel diameter ranges from 4.5- to 5.0-mm at
the occluded lesion and proximal normal axillary artery. We
expanded the occluded lesion using a 3.5 mm� 40 mm sized balloon
and placed a 5.0 mm� 50 mm Viabahn stent graft (Gore, Flagstaff,
AZ, USA) across the lesion via a brachial artery (Figure 5A).
Furthermore, the stent graft was dilated with a 5.0 mm� 40 mm
sized balloon. The final subclavian injection ensured that distal flow to
the brachial artery was preserved and that there was no leakage of
contrast medium from the axillary artery (Figure 5B, Supplementary
material online, Video S5). Intravascular ultrasonography images
revealed adequate expansion of the stent graft (Figure 5D). After the
procedures, the right brachial, radial, and ulnar arteries were well
palpable. Computed tomography angiography performed the day
after the procedure showed good patency and no dye leakage from
the right axillary artery. The patient received dual antiplatelet therapy
with aspirin and clopidogrel after the procedure. The shoulder re-
placement surgery was needed and scheduled, and the patient was
then discharged 24 days after the procedure. At 12 months after

.................................................................................................
Time Clinical presentation and treatment

16th June, 11:00 am 66-year-old female, proximal humerus frac-

ture, axillary artery injury suspected.

16th June, 4:00 pm Patient transferred to our hospital.

Computed tomography angiography

showed occlusion of the axillary artery,

for which endovascular treatment was

performed.

Day 1 of admission Computed tomography angiography

showed good patency of the right axillary

artery.

Day 24 of admission Patient discharged in a stable condition.

12 months after dischargeFollow-up indicated no complications.
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Figure 1 Right shoulder radiograph before (A) and after (B) closed reduction.

Figure 2 Computed tomography angiography showing disruption of the right axillary artery (A) and contrast medium extravasation from the right
axillary artery (B). Right subclavian angiogram showing occlusion of the right axillary artery (C) and contrast-enhanced visualization of the right brachial
artery via collateral flow (D).
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..discharge, the patient had no neurological symptoms, and the radial
and ulnar arteries were well palpable. There were no abnormal find-
ings suspecting restenosis or occlusion of the axillary artery.

Discussion

Axillary artery injury associated with proximal humerus fracture is a
rare but serious complication of such injury.6 Surgical repair is the
standard treatment for the vascular injury at this site. However, we
were able to repair axillary artery injury without any complications
using endovascular treatment via a bidirectional approach.
Furthermore, we could confirm the thrombosis and dissection of the
axillary artery by intravascular ultrasonography during the procedure.

Axillary artery injury secondary to proximal humerus fracture
tends to involve the third part of the axillary artery. This part of the
artery, which includes the segment distal to the pectoralis minor

tendon, has three branches (anterior and posterior circumflex hu-
meral arteries and subscapular artery), resulting in limitation of its
mobility. This increases its susceptibility to injury7 with fractures caus-
ing medial displacement of the humerus shaft, which induces kinking,
shearing, or compression of the axillary artery. This mechanism might
lead to intimal tears, resulting in thrombosis and occlusion of the ar-
tery. Furthermore, decreased arterial elasticity in older patients might
increase their risk of vascular injury.8 The most common physical sign
of axillary artery injury associated with proximal humerus fracture is
an absent or diminished radial pulse. A previous report demonstrated
that 92% of patients with axillary artery injury had abnormal distal
pulses.9 Therefore, axillary artery injury should be strongly suspected
in older patients with medial displacement of the humerus shaft and
abnormality of the radial pulse, as in our case. In previous case
reports, axillary artery injury in patients with humerus fracture or gle-
nohumeral dislocation was confirmed by CT angiography.10,11 We
also performed CT angiography and confirmed the injury of the third

Figure 3 Procedures for obtaining right brachial artery access. The guidewire was advanced into the right brachial artery (A). Injection via the micro-
catheter demonstrated the flow of the right brachial artery (B). Puncture of the right brachial artery using the guidewire as a marker (C). Extraction of
the guidewire using a snare catheter (D).

4 D. Kanda et al.



Figure 4 Evaluation of the right axillary artery using intravascular ultrasonography. Proximal normal site (A), injured site with dissection and throm-
bosis (B–D), and normal brachial artery (E).

Figure 5 Stent graft placement (A) and subclavian injection after graft placement (B). Intravascular ultrasonography images of the normal axillary ar-
tery (C), stent graft implanted lesion (D), and normal brachial artery (E).

Endovascular treatment of axillary artery injury 5
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..part of the axillary artery. Our experience and the previous reports
highlight the importance of performing CT angiography in patients
with suspected axillary artery injury.

Axillary artery injury secondary to proximal humerus fracture is
reportedly associated with increased duration of hospitalization and
mortality during admission,6 and traditionally requires surgical treat-
ment. However, surgical treatment is challenging due to the confined
anatomical space, high density of important neurovascular structures
in the region, and the overlying skeletal cage of the thoracic apex.12

Furthermore, surgical repair of vascular injury in the trauma setting is
also often complicated by associated venous injuries, soft tissue in-
jury, and haematoma formation. Recently, endovascular techniques
have been safely utilized in the treatment of patients with vascular
injuries at various sites.13,14 A few case reports demonstrated endo-
vascular treatment using stent grafts for axillary artery injuries in
patients with humerus fractures11 and glenohumeral dislocation.10 In
our case, endovascular treatment of the axillary artery injury via only
the right femoral artery approach was impossible. Therefore, we per-
formed the endovascular repair using both the right femoral and right
brachial approaches. Although a few techniques were needed to
puncture the right brachial artery, we completed the procedure with-
out any complications. Endovascular treatment might also help to
avoid the risk of general anaesthesia. Furthermore, intravascular
ultrasound evaluation was performed in this case, which enabled de-
tection of the arterial dissection and thrombosis that caused axillary
artery occlusion. Hence, this device might provide useful insight
when performing endovascular treatment.

In this case, we successfully performed endovascular treatment
with a stent graft instead of operative treatment; however, there are
the risks of restenosis or occlusion of the stent graft during follow-
up. In deciding the treatment for vascular injury, it is important to
carefully consider the advantages and disadvantages of both treat-
ments (Supplementary material online, Table S1) in each case.

Conclusion

We performed endovascular treatment for axillary artery injury sec-
ondary to a proximal humerus fracture. Although management of
this injury typically involves the surgical treatment, endovascular
treatment might be an option in patients with axillary artery injury.
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