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Abstract

Traumatic lesions of the axillary artery itself are limited to 2.9-9% of major arterial injuries.
Pseudoaneurysms represent a pulsating encapsulated hematoma in communication with the
lumen of a ruptured vessel. Traumatic pseudoaneurysm of the axillary artery is a rare sequela
ofinjury to the shoulder region. We describe a case of posttraumatic pseudoaneurysm involv-
ing the axillary artery, which was initially misdiagnosed as an aggressive soft tissue tumor. The
man presented 10 years after an injury from a fall from a tree with a slowly growing mass in
the right upper limb region and reduced range of movement. This is a neglected case with a
history of traditional massage. The patient presented a pathologic fracture of the right prox-
imal humerus and dislocation of the glenohumeral joint. At the beginning, it was suggested
to be a primary soft tissue tumor, but after several examinations, including comparable X-ray,
ultrasound, and histopathology, the results did not support a soft tissue tumor. Magnetic
resonance imaging and computed tomography angiography (CTA) finally confirmed the find-
ing of a pseudoaneurysm of the right axillary artery associated with a huge hematoma with
different age of the bleeding product and granulation tissue. This case demonstrates the ne-
cessity of early diagnosis of axillary artery pseudoaneurysm to prevent complications after a
history of trauma. CTA is a useful modality to evaluate vascular injury and provides valuable

information. © 2020 The Author(s).
Published by 5. Karger AG, Basel
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Introduction

Injury to the axillary artery after trauma of the shoulder is extremely rare. Traumatic
lesions of the axillary artery itself are limited to 2.9-9% of major arterial injuries [1]. Injury
to the shoulder region is the most common complication of a dislocated shoulder joint,
humeral fractures, plexus brachialis injuries, and also vascular injury [1-15]. Pseudoaneu-
rysms represent an encapsulated hematoma in communication with the lumen ofa ruptured
vessel [1-17]. Traumatic pseudoaneurysm of the axillary artery is a rare sequela of injury to
the shoulder region[1, 3,5, 9, 13].

Case Report

We present a rare case of a 67-year-old male patient admitted to our hospital with a
slowly growing mass in the right upper extremity. The patient reported that he fell froma tree
10 years prior to the hospital admission. After a year of injury, the patient had begun to
complainof a lump with a gradually enlarging mass in the axillary region. No history of neuro-
logical deficit was found. Our physical exam showed a firm, tender, nonpulsatile and immobile
mass with unclear boundary and we suspected a primary soft tissue tumor (Fig. 1).

X-ray examination showed destruction of the right proximal humerus with glenohumeral
dislocation and a large soft tissue mass surrounding it. An oval-shaped eggshell calcification
was also found in the axillary region. Marked erosion was seen at the adjacent glenoid fossa
and acromion with sclerotic changes with widening of the glenohumeral joint space. Based
on the imaging findings, we suspected a malignant soft tissue tumor with following bone
destruction (Fig. 2).

To better investigate the suspected soft tissue mass, we performed an ultrasound exam
followed by an ultrasound-guided fine needle aspiration biopsy. A large soft tissue mass of
the right shoulder with multiple cystic hypoechoic foci and deformities of the surrounding
bone was found. These findings led to a feature of primary soft tissue tumor (Fig. 3). No signif-
icant abnormal vascular filling was found on color Doppler ultrasound; the mass size was too
large with limited ultrasound frequency penetration.

Regarding the indication of a soft tissue tumor, ultrasound-guided fine needle aspiration
biopsy was obtained, leading to the conclusion of a chronic suppurative inflammation and no

Fig. 1. Clinical photograph of the pseudoaneurysm of the right axillary artery. A large growing mass of the
right shoulder showed firm palpation, warm, unclear boundary, and tenderness; it was immobile and non-
pulsatile (black arrows).
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Fig. 2. Right anterior posterior (AP) shoulder and AP lateral humerus radiographs. Radiograph showed de-
struction of the right proximal humerus with superolateral glenohumeral joint dislocation with a large soft
tissue swelling surrounding it (white arrows). Marked erosion was seen at the adjacent glenoid. An oval-
shaped eggshell calcification was also found in the axillary region (white arrowhead).

RT ANTERIOR SHOULDER]
Shoulder

Fig. 3. Ultrasonography of the right shoulder. A large soft tissue mass of the right shoulder was seen with
multiple cystic hypoechoic foci which were lacking pulsation on color Doppler.
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Fig. 4. Histopathology results showed a chronic suppurative inflammation and no sign of malignancy.

visible signs of malignancy (Fig. 4). The needle biopsy result was inconclusive, and further
imaging investigations were performed.

1.5-T magnetic resonance imaging (MRI) exam confirmed a large mixed cystic semisolid
soft tissue mass of the right shoulder with bone destruction of the right proximal humerus as
well as glenohumeral joint dislocation. Hemorrhagic foci were found as hyperintense signals
on T1-weighted image (T1WI), and a hypointense rim was found in the peritumoral region
on T2-weighted image (T2WI). In the axilla region, there was also an oval lesion with multi-
layer walls which consisted of mixed hypointense and hyperintense signals suggesting a
vascular aneurysm with different age of the bleeding product. After contrast administration,
this oval lesion revealed relatively homogenous contrast filling located in the central part of
the massive mass in the right axillary region and rim contrast enhancement in the surrounding
muscle structures seen on coronal and axial TIWI, T2ZWI, and T1WI with contrast sequences
(Fig. 5). We suspected a neglected axillary artery pseudoaneurysm due to previous humeral
head trauma.

Computed tomography (CT) scan was performed to confirm the finding of a pseudoan-
eurysm and demonstrated the presence of a rounded contrast-enhanced lesion indicating a
right saccular axillary artery pseudoaneurysm with a narrow neck approximately 5.1 mm in
diameter and with a height of 3.5 cm as well as a width of 3.2 cm projecting laterally to the
axillary artery (Fig. 6).

Surgical exploration was planned. Unfortunately, this procedure could not be performed
because of the unstable condition of the patient due to a sepsis complication with elevation
of C-reactive protein of 11.10 mg/dL and a decreased Hb level. Finally, this patient passed
away because of sepsis.

Discussion

Pseudoaneurysms of the axillary artery are a rare complication after blunt trauma in the
axillary region [1-15]. In the case of blunt trauma, a shoulder joint-related bone injury may
occur, and most often an anterior dislocation [3-5, 8]; axillary artery damage has been
reported with a prevalence of about 0.3% [2, 3]. Other injuries that can occur are fractures of
the humeral neck and the proximal humerus [5]. In the reports by Erler et al. [16] and Kim et
al.[17],the diagnosis of pseudoaneurysms wasnot straightforward. This pathologic condition
often does not occur shortly after trauma, but it develops later [5]. Indeed, clinical suspicion
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Fig. 5. Shoulder MRI on axial-coronal T2ZWI (a, ¢) and T1 fat-saturated gadolinium-based contrast (b, d). MRI
showed a mixed cystic semisolid mass involving the surrounding muscles in the right shoulder. The mass
consisted of an ovallesion in the axillary region with multilayer thick walls of mixed hypointense and hyper-
intense signal intensities. After contrast administration, it showed arelatively homogenous oval-shaped con-
trast filling (white arrow) located in the central part of the massive mass in the right axillary region, confirm-
ing a right axillary artery pseudoaneurysm with different age of the bleeding product and rim contrast en-
hancement in the granulation tissues.

can be lessened by the absence of hard initial signs of arterial injury. It is very important to
raise suspicion of a pseudoaneurysm in order to avoid complications such as brachial plexus
injury [5]. Since this patient presented late, without any typical features of pseudoaneurysm,
itwas misdiagnosed as a soft tissue tumor. We reported a rare case of a patient with amissed
ruptured axillary artery pseudoaneurysm who underwent several radiological examinations
and fine needle aspiration biopsy.

An aneurysm is a bulging, weakened area in the wall of a blood vessel resulting in an
abnormal widening or ballooning greater than 50% of the vessel’s normal diameter. An
aneurysm may occur inany blood vessel, but is more often seen in an arteryrather thana vein
[1]. Aneurysms can develop in all arteries of the human body. Morphologically, there are 2
main types of aneurysms: saccular and fusiform aneurysms. On the other hand, pseudoan-
eurysm, or false aneurysm, is not an enlargement of any of the layers of the blood vessel wall.
A false aneurysm may be the result of a prior surgery or trauma. Sometimes, a tear can occur
on the inside layer of the vessel. As a result, blood fills in-between the layers of the blood
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Fig. 6. CTA of the right shoulder in axial-coronal slices (a, b), coronal MIP (Maximum Intensity Projection)
(c), and volume-rendered (d) images. CTA showed an oval contrast-enhanced lesion indicating a right sac-
cular axillary artery pseudoaneurysm with a narrow neck approximately 5.1 mm in diameter and a height of
3.5cm as well as a width of 3.2 cm projecting laterally to the normal axillary artery.

vessel wall creating a pseudoaneurysm [10]. The pathogenesis of axillary artery pseudoan-
eurysm is still debatable. The anatomical position of the vessel is thought to play a role in its
susceptibility to trauma. Some studies have suggested that injury may arrive as a conse-
quence of the position of the axillary artery, fixed between the anterior and posterior
circumflex arteries and the scapular arteries. Another theory sustains that movement of the
humeral head into hyperabduction compresses and distorts the vessel against the pectoralis
minor; moreover, the axillary artery displays a degree of anatomical variation in its course,
which may contribute further to this susceptibility to injury [11].

The complications of pseudoaneurysm can be rupture, distal thromboembolism, and the
effects of compression. Infection, polyarteritis nodosa, congenital arterial defects, and espe-
cially trauma play arole in the pathogenesis of upper extremity pseudoaneurysms. [f the only
causal factor is trauma, the aneurysm takes the form ofa pseudoaneurysm [3]. The early diag-
nosis of upper-limb pseudoaneurysms should prevent the risk of vascular and neurological
compromises with potential serious long-term sequelae [11]. When a pseudoaneurysm is
clinically suspected, imaging modalities, such as ultrasound examination, CT angiography
(CTA), magnetic resonance angiography, or digital subtraction angiography (DSA), may be
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useful to assistin the diagnosis [1]. Compared to other imaging modalities, ultrasonic exami-
nation is cheap and noninvasive and has the advantage of being able to be performed at the
patient’s bedside. DSA, employed as the definitive diagnostic modality for vascular injury, has
the advantage of enabling the placement of a stent or occluding balloon as an endovascular
treatment as required. However, conventional diagnostic DSA also has the disadvantage of
being time consuming and invasive, and may be associated with serious complications. CTA
is a modality to study arterial anatomy, with the additional advantages of being noninvasive
and able to evaluate arterial trauma rapidly and reliably, reducing the delay before repair of
the injury [1, 3, 7]. Misdiagnosis or delayed diagnosis of axillary pseudoaneurysm may result
in upper limb morbidity or patient mortality [8].

In the presented case, diagnosis of pseudoaneurysm was delayed because the clinical
presentation was obscured by a soft tissue mass suspected to be a primary soft tissue tumor.
Initial radiological and histopathologic examinations led to a primary soft tissue mass.
Following further evaluation using MRI resulted in the finding of a right axillary artery pseu-
doaneurysm with a huge hematoma involving the muscle structures with different age of the
bleeding product. Finally, the diagnosis was confirmed by CTA examination. The patient
suffered from an infection complication causing the mortality.

Axillary artery pseudoaneurysms are rarely found in axillary region trauma [1-5]; in this
case, the presence of axillary artery pseudoaneurysm may be due to trauma and may be
aggravated by traditional massage. As described by some authors, pseudoaneurysm may
occurimmediately after primary or delayed injury, due to aninitially small aneurysm size and
a good collateral on the upper extremities [1]. Such cases have also been reported by several
authors, including Dympep etal. [3], who reported some cases in patients with left shoulder
region trauma with axillary artery pseudoaneurysms mimicking soft tissue tumors with
brachial plexus injury. The diagnosis was done with Doppler ultrasound, which resulted in
confirmation by CTA [3]. Therefore, a good communication between clinician and radiologist
isneeded whenhandling any case by exploring the patient’s disease history, so thatan optimal
imaging diagnosis can be reached immediately and then optimal therapy can be done to avoid
the worst complication that may cause the patient’s mortality.

Conclusion

Doppler ultrasound, DSA, CTA, and magnetic resonance angiography are useful modal-
ities when evaluating arterial injury. CTA is a modality to study arterial anatomy, with the
additional advantages of being noninvasive and able to evaluate arterial trauma rapidly and
reliably, reducing the delay before repair of the injury; however, delayed diagnosis of axillary
pseudoaneurysm may result in upper limb morbidity or patient mortality.
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