
Introduction
Clavicle fractures are common injuries, typically resulting from 
falls, sports activities, or motor vehicle accidents, and account for 
up to 4% of all adult fractures [1, 2]. Approximately 80% of these 
fractures occur at the midshaft because it is the thinnest segment 
and does not have any ligamentous attachments [1,2]. Their 
proximity to major neurovascular structures—particularly the 
subclavian vessels and brachial plexus—poses a serious risk of 
complications [3]. Neurovascular injuries may arise both from 

the initial trauma and from surgical intervention. Reported 
complications include brachial plexopathy, pseudoaneurysm, 
arteriovenous fistula, deep vein thrombosis, and thoracic outlet 
syndrome [4]. Subclavian vessel injury is more likely in spiral or 
oblique fractures, where sharp bone fragments can lacerate 
adjacent soft tissues [5]. Such injuries can result in hematoma 
formation, pseudoaneurysm, compromised limb perfusion, or 
major bleeding requiring urgent surgical repair [5]. While most 
midshaft clavicle fractures heal successfully with non-operative 
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Introduction: The clavicle is one of the most commonly fractured bones, and may benefit from operative fixation to restore alignment and 
function. Although rare, vascular complications are a known risk due to the clavicle’s anatomical proximity to the subclavian vessels. A delayed 
subclavian artery pseudoaneurysm is a very uncommon but potentially life-threatening complication that surgeons must be aware of, as 
recognition may be challenging.
Case Report: A 17-year-old female sustained a displaced midshaft clavicle fracture while playing ice hockey and was treated with an open 
reduction and internal fixation. The fracture healed uneventfully, and the patient returned to full athletic activity. However, nearly 7 years later, 
the patient presented back with a painless right supraclavicular mass that was initially suspected to be lymphadenopathy caused by Hodgkin’s 
lymphoma. During the subsequent open biopsy, brisk arterial bleeding revealed a pseudoaneurysm of the right subclavian artery. The lesion was 
repaired intraoperatively, and the patient recovered without neurologic deficit or further vascular complications. Follow-up vascular imaging 
demonstrated a thrombosed pseudoaneurysm without evidence of ongoing arterial flow; therefore, no further intervention was sought.
Conclusion: A delayed subclavian artery pseudoaneurysm can present several years after a clavicle fracture fixation, even in the absence of 
radiographic risk factors. Persistent or growing supraclavicular masses, vascular concerns, or exertional neurologic symptoms in patients with 
prior clavicle injury should prompt vascular evaluation.
Keywords: Clavicle fracture, subclavian artery, pseudoaneurysm, vascular complication, orthopedic fixation.

Abstract

Learning Point of the Article:
A well-healed clavicle fracture does not exclude a delayed subclavian artery injury, and unexplained supraclavicular masses warrant further 

evaluation and vascular imaging in patients with prior clavicle fractures

Delayed Pseudoaneurysm of the Subclavian Artery Following Clavicle 
Fracture Fixation: A Case Report
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management, surgical fixation is often indicated for acute 
fractures with complete displacement, more than 2 cm of 
shortening, significant comminution, or a Z-type pattern, to 
minimize the risk of symptomatic malunion or non-union and 
restore clavicular length, alignment, and rotation [6]. This is 
important because even modest shortening has been linked to 
worse quick-disabilities of the arm, shoulder, and hand scores 
and decreased shoulder performance, with shortening as little 
as 1.3 cm correlating with inferior functional outcomes 
between operative and non-operative groups [7].
Although the overall incidence of subclavian vessel injury is low, 
these injuries may be subtle and easily overlooked, particularly 
in closed or minimally displaced fractures, underscoring the 
need for a high index of suspicion and careful clinical evaluation 
[6,8]. We present a rare case of a delayed subclavian artery 
pseudoaneurysm in a patient following clavicle open reduction 
and internal fixation (ORIF) with an anterior plate and screws, 
highlighting the importance of vigilance for delayed vascular 
complications following clavicular fracture repair.

Case Report
A 17-year-old right-hand dominant female presented with a 
closed right mid-shaft clavicular fracture that occurred in an ice-
hockey game from direct impact of the hockey puck against the 
clavicle and a subsequent fall later in the game with her right arm 

extended across her body. The patient, on physical exam, was 
neurovascularly intact. Due to the clavicle exhibiting shortening 
and displacement of >2 cm on X-ray (Fig. 1) as well as her age, 
high activity level, and right handedness, the patient was 
indicated for ORIF. Approximately 48 h after injury, the patient 
underwent ORIF with an anterior placed plate and 8 screws. 
The patient recovered well with no complications. Post-
operative X-rays 8 weeks after surgery displayed a well-healed 
clavicle (Fig. 2). The patient returned to playing hockey with 
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Figure 1: Initial patient X-ray upon right clavicle injury. Figure 2: Well-healed 8-week post-operative right clavicle X-ray.

Figure 3: Palpable mass of right supraclavicular fossa underlying skin 
incision from prior clavicular open reduction and internal fixation.
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full contact and no restrictions. While there were no signs of 
hardware failure and the patient denied pain, the patient did 
report numbness at the surgical site.
In the years following surgery, the patient’s only notable 
symptoms were numbness of the right clavicular area and 
intermittent discomfort and paresthesia of the right upper 
extremity that occurred with weight lifting – in particular, bench 
press, push-ups, and pull-ups. The patient was seen by her 
orthopedic physician 3 years later regarding these intermittent 
symptoms and diagnosed with a potential strain of muscles 
around the plate. However, the chronic intermittence of the 
symptoms and their reproducibility with upper extremity 
loading raised concern that a simple muscular strain might not 
fully explain the patient’s presentation.
Approximately 7 years after clavicular ORIF, the patient 
presented to her primary care physician due to a palpable mass 
in her supraclavicular fossa (Fig. 3). The differential diagnosis 
made by the primary care physician included cyst, enlarged 
lymph node, or lipoma. Subsequent laboratory tests and an 
ultrasound showed an atypical heterogeneous lymph node with 
internal calcifications, no definitive fatty hilum, and an adjacent 
vessel (Fig. 4). An ultrasound-guided percutaneous biopsy or 
open biopsy due to the adjacent vessel was recommended.
After consultation with a general surgeon, the differential 
diagnosis included Hodgkin’s lymphoma, and an open biopsy 
was advised. Approximately 1 month after the ultrasound, the 
patient was evaluated by a general surgeon for open biopsy of a 
right supraclavicular mass, which was initially suspected to 
represent atypical lymphadenopathy concerning for Hodgkin’s 

lymphoma. An open biopsy of the right supraclavicular 
subfascial mass was performed. Intraoperatively, the mass was 
circumferentially dissected and found to be densely adherent to 
the subclavian vein without a clear plane of separation. Needle 
aspiration revealed no blood, and a wedge biopsy was 
performed and sent for histology. Upon resection, brisk arterial 
bleeding occurred, revealing a connection to the right 
subclavian artery and prompting concern for a chronic 
pseudoaneurysm related to the patient’s prior clavicular 
fracture. Hemostasis was achieved with direct pressure, airway 
control via intubation, primary repair of the pseudoaneurysm 
using interrupted 4-0 Prolene sutures, and reinforcement with 
thrombin-based hemostatic sealant. Estimated blood loss was 
50 mL. The final post-operative diagnosis was a right subclavian 
artery pseudoaneurysm.
Post-operatively, the patient followed up with orthopedic 
surgery, and an X-ray of the right clavicle showed normal bony 
morphology, no implant loosening, and adequate screw length 
and trajectory away from the subclavian vessels, indicating a low 
likelihood that a screw could be impinging or perforating on the 
subclavian (Fig. 5). There was also no non-union or malunion 
seen.  The surgeon bel ieved that  the mass was not 
musculoskeletal and did not have to do with malposition of the 
hardware.
The patient also had a magnetic resonance angiography and 
magnetic resonance imaging (MRI) ordered by vascular 
surgery. The report noted that orthopedic hardware in the right 
clavicle was causing an artifact and limiting evaluation of 
surrounding structures. Adjacent small aneurysms were 
difficult to exclude. Small arteries adjacent to the clavicle could 
not be evaluated due to susceptibility artifacts from the 
orthopedic hardware. Deep to the right mid clavicle, there was a 
mass-like region of isointense T1 and heterogeneous 
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Figure 4: Ultrasound soft tissue head/neck. Limited sonographic evaluation 
of the supraclavicular on the right at the palpable area of concern demonstrates 
a heterogeneous 2.1 × 1.8 × 1.4 cm nodule with internal 2 mm calcification. No 
definitive fatty hilum is identified. There is an adjacent vessel. The remaining 
surrounding soft tissues are unremarkable. Favor atypical lymph node.

Figure 5: X-ray clavicle right. Surgical fixation of the right clavicle. No 
unexpected radiopaque foreign body or acute osseous abnormalities.
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hyperintense T2 signal with mild enhancement and a small 
central focus of hypointense T1 and hypointense T2 signal that 
measured approximately 3.2 × 1.5 cm on the axial plane. This 
lesion was superior to the right subclavian vessels. There did not 
appear to be osseous involvement. Mass-like lesion deep to the 
right mid clavicle with heterogeneous T2 signal and mild 
enhancement is indeterminate, although it could represent 
fibrosis/scarring or possibly a thrombosed vessel with 
surrounding inflammatory changes. An aneurysm in this region 
could not be completely excluded.
Due to the susceptibility artifact on MRI, a computed 
tomography angiography was ordered, but the right 
supraclavicular region is obscured by artifact from ORIF 
hardware. Thus, an ultrasound with Doppler was ordered to 
examine the right supraclavicular region (Fig. 6). Radiologist 
report noted that a 3.3 × 1.5 cm hypoechoic structure encircling 
a small artery in the right supraclavicular region likely 
representing either a thrombosed post-operative/post-
traumatic pseudoaneurysm or other post-operative/post-

traumatic vascular lesion. Vascular surgery recommended no 
further treatment or follow-up needed as the chronic 
pseudoaneurysm appeared thrombosed at this time with no 
significant blood flow.

Discussion
The purpose of this case report is not only to describe a rare 
delayed vascular complication following clavicle fracture 
fixation, but also to raise awareness of this potentially life-
threatening condition. It is crucial for physicians to remain 
vigilant and attentive to patients’ prior surgical history, 
particularly clavicle fractures, given the potential for subclavian 
artery pseudoaneurysm to present years after apparent fracture 
healing. A review of the literature identified 18 reported cases of 
pseudoaneurysm formation following clavicle fracture, with or 
without surgical fixation (Table 1). Nearly all involved the 
subclavian artery, with isolated reports involving the 
suprascapular and axillary arteries. Most cases presented in a 
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Figure 6: Ultrasound head neck soft tissue. In the right supraclavicular region, there is an approximately 3.3 × 1.5 cm hypoechoic structure that is intimately 
associated with a small artery and superior to the subclavian vessels, potentially the suprascapular artery or dorsal scapular artery. There is no flow on color 
Doppler within the hypoechoic structure outside of the artery. The subclavian vessels and cells are unremarkable, with normal venous waveforms in the 
subclavian vein with no evidence of fistulization to the vessel. This could represent a thrombosed post-operative/post-traumatic pseudoaneurysm or other 
post-operative/post-traumatic vascular lesion, although there is no flow seen outside of the small artery. This could also represent a soft tissue mass or scar 
tissue.
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delayed or subacute fashion with symptoms, such as a pulsatile 
mass, pain, swelling, paresthesia, thoracic outlet syndrome, or 
distal claudication secondary to peripheral embolization. Many 
were associated with fracture non-union or malunion, where 
abundant callus formation or altered clavicular length likely 
contributed to vessel compression or erosion [9]. In other 
cases, a fixation screw had perforated a nearby vessel.
Screw prominence following clavicle fixation has been 
particularly implicated as a risk factor for delayed vascular 
injury. In a case report by Clitherow and Bain five cases of 
vascular complications after clavicle fixation were identified, 
including four pseudoaneurysms and one arteriovenous fistula, 
with pseudoaneurysm presentation ranging 2–10 years post-
operatively [10]. In the three cases where measurements were 
available, screw prominence varied slightly from 8–10 mm. Of 
important note, three patients developed limb-threatening 
ischemia. These findings highlight that even minimal hardware 
prominence has the potential to cause clinically significant 

vascular injury over extended periods of time.
The anatomic proximity of the subclavian vessels to the clavicle 
likely plays a factor in this risk. As the subclavian artery and vein 
exit the thoracic cavity, they course in close relation to the 
medial two-thirds of the clavicle, separated by the scalenus 
anterior muscle before traversing the thoracic outlet and 
passing over the first rib. Anatomical studies have found that the 
subclavian vein is typically within 5 mm of the undersurface of 
the medial half of the clavicle, posing the greatest risk of all 
vasculature during clavicle injury and subsequent fixation. The 
subclavian artery generally lies deeper, with mean distances >20 
mm, but can still be reported as little as 10 mm away medially 
depending on side and individual anatomy [3]. Consistent with 
this, Chalidis et al., reported that subclavian vessel injury is an 
underestimated yet serious complication of displaced clavicle 
fractures, highlighting the importance of restoring length and 
alignment to reduce the risk of vascular compromise [1].
Neurovascular complications in clavicle fracture non-unions 
further support the need for clinical vigilance. Berkheiser 
reported brachial plexus involvement in six cases of clavicle 
non-union, while Ghormley identified both brachial plexus 
compression and subclavian vein obstruction in a series of 20 
non-unions [11,12]. Although other series, such as that by 
Neer, who reported no neurovascular complications in 18 cases, 
this variability in reported incidence underscores the need to 
maintain a high index of suspicion [13]. This is particularly true 
for patients with persistent supraclavicular masses, new or 
progressive neurologic deficits, or evolving signs of venous or 
ar ter ial  compromise.  Systematic  repor t ing of  such 
complications is crucial to determine true incidence estimates, 
clarify risk factors and mechanisms, and ultimately guide 
evidence-based decisions regarding surveillance, timing of 
intervention, and surgical technique in patients like the one 
described in this case report.
This case report is notable for several reasons and is unlike many 
previously stated cases. This patient had a well-healed clavicle 
without non-union, malunion, or hardware prominence, and 
imaging did not reveal direct screw impingement on the 
subclavian vessels. In addition, nearly 7 years after fracture 
fixation, the pseudoaneurysm presented and masqueraded as a 
supraclavicular mass and ultimately led to surgical biopsy before 
vascular diagnosis. This highlights that clinically significant 
vascular complications may occur even without the presence of 
classic radiographic risk factors.

Conclusion
A subclavian artery pseudoaneurysm is a rare but potentially 
life-threatening complication of clavicle fracture and surgical 
fixation, and may result in a delayed or insidious fashion. This 

Study
Timing of pseudoaneurysm 

diagnosis
Presentation Vessel

Howard and Shafer, 1965 

[14]
Delayed – 4 years after fracture Subclavian artery

Pairolero et al., 1981 [15] Delayed

Mellière et al., 1981 [16]

2 cases of delayed pseudoaneurysm 

(12 years and 38 years) after 

imperfect reduction of clavicle 

fractures, leading to hypertrophic non-

union

Claudication+ 

embolization
Subclavian artery

Coulier et al., 1996 [17] Delayed – 6 months after fracture
Claudication+ 

embolization
Subclavian artery

Johnson and Thursby, 1996 

[18]

Delayed – 22 months after ORIF – 

medial screw perforated artery
Claudication Subclavian artery

Casselman et al., 1997 [19]
Delayed – 8 years after ORIF – 

medial screw perforated artery

Thoracic outlet 

syndrome
Subclavian artery

Serrano et al., 2003 [20]
Subacute – 2 months after closed 

fracture managed non-operatively
Pulsatile mass Subclavian artery

Shackford and Connolly, 

2003 [21]

Delayed – 8 years after ORIF – non-

union + screw lateral to fracture had 

a perforated artery

Pain+paresthesia

Rodriguez-Merchan and 

Gomez-Cardero, 2010 [22]

Delayed – 3 months after closed 

fracture – managed non-operatively – 

fracture non-union

Pulsatile mass Subclavian artery

Prater et al., 2010 [23]

Delayed – 2 years after closed 

fracture managed with ORIF with 1 

screw

Claudication Suprascapular artery

Bain et al., 2010 [24]

Delayed – 6 years after ORIF – non-

union + medial screw perforated 

artery

Claudication+ 

paresthesia
Axillary artery

Derom et al., 2016 [25] Delayed after a closed fracture Subclavian artery

Pallett et al., 2018 [26]
Delayed – 5 years after ORIF – non-

union + protruding screw
Claudication Subclavian artery

Lewis and Chew, 2019 [27]
Subacute – 2 weeks after ORIF – 

medial screws perforating artery

Swelling, pain, 

paresthesia
Subclavian artery

Belmir et al., 2020 [28]
Acute – immediately after a closed 

fracture
Pulsatile mass Subclavian artery

Isse et al., 2023 [29]
Subacute – 2 months after closed 

fracture managed with ORIF (plate)

Pulsatile mass+ 

paresthesia
Subclavian artery

Cogburn et al., 2023 [4]

Delayed – 10 years after closed 

fracture managed with ORIF 

(superior plate) –non-union led to 

revision ORIF (anterior compression 

plate + lag screws) 4 years later

Pulsatile mass Subclavian artery

Lawson et al., 2023 [30]
Delayed – 16 years after the closed 

fracture
Ruptured Subclavian artery

Table 1: Review of the literature found 18 reported cases of pseudoaneurysm formation following 

clavicle fracture, with or without surgical fixation

ORIF: Open reduction and internal fixation
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case demonstrates that vascular injury can occur even in the 
setting of a well-healed fracture without hardware prominence 
and may disguise as a benign supraclavicular mass. Persistent or 
unexplained supraclavicular swelling, exertional neurologic 
symptoms, or vascular findings in patients with a history of 
clavicle fracture or fixation should prompt early vascular 
imaging. Having a high index of suspicion is crucial to avoid 
delayed diagnosis and prevent catastrophic complications.

Clinical Message

Clavicle fractures are one of the most common fractures seen by 
orthopedic surgeons and are considered healed after confirming 
fixation and stabilization. However, like in this case, delayed vascular 
complications may develop years after. Subclavian artery 
pseudoaneurysms can be present as a supraclavicular mass without 
any fracture, non-union, malunion, or hardware prominence. Failure 
to recognize this complication can result in a misdiagnosis and 
potentially life-threatening hemorrhage. Clinicians evaluating 
patients with prior clavicle injury or fixation should have a high index 
of suspicion if patients present with this kind of mass and should 
pursue vascular imaging before invasive diagnostic procedures. 
Patients should also be informed of this risk pre-operatively of the 
original fixation, so they can monitor the potential development of a 
mass and seek medical attention if necessary.
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