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Abstract

One of the principles of managing trauma patients is that of their continuous re-evaluation over the hours and days. Even
if the execution of the computed tomography method is classically recommended, especially in the most serious cases and
in polytraumas with major dynamics, the clinician can use or request an ultrasound examination, especially in subsequent
re-evaluations. Here we report a clinical case demonstrating how an ultrasound re-evaluation after the acute event can lead
to a correct diagnosis of a rare complication of thoracic trauma. The findings were suggestive for a pseudoaneurysm of the
internal right mammary artery. Subsequently, an ultrasound-guided injection of thrombin was carried out until complete
interruption of the flow within the formation. At subsequent follow-up, no arterial or venous blush was highlighted.
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Introduction

Ultrasound is a valuable method for evaluating a patient in
an emergency setting [1-3]. Specifically, the FAST method
has been developed in the field of trauma emergencies, based
on 4 abdominal scans, with the aim of identifying signs of
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hemoperitoneum [4]. Over the years, the method has devel-
oped into E-FAST, providing six total scans also integrating
lung assessments both at the bases (searching hemothorax)
and in the right and left parasternal areas (searching pneu-
mothorax) [5, 6].

This method therefore allows to identify and then treat
rapidly life-threatening diseases, such as pneumothorax, car-
diac tamponade and hemoperitoneum [7]. Moreover, there
is the so-called “secondary survey” in the trauma patient,
which consists of a “head to neck” evaluation aiming to
identify any alteration at the level of the various skeletal
segments and organs [8]. Even if the execution of the CT
method is classically recommended, especially in the most
serious cases and in polytraumas with major dynamics, the
clinician can use or request an ultrasound examination, espe-
cially in subsequent re-evaluations [8].

Indeed, one of the principles of managing the trauma
patients is that of their continuous re-evaluation over the
hours and days. An example is the study of rib fractures,
which presents excellent visibility on ultrasound while in
some cases the finding is not clearly visible on x-ray and
CT scan [9].

Here we report a clinical case demonstrating how an
ultrasound re-evaluation after the acute event can lead to a
correct diagnosis of a rare complication of thoracic trauma.
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Case presentation

A 49-years old male patient was hospitalized for trauma to
the right hemithorax following an accidental fall at home.
His past medical history was characterized by drug addic-
tion, C hepatitis virus-related chronic liver disease, previous
hospitalization for spondilodiscitis. He made a first access
to the emergency room, where a chest X-ray was performed
showing suspected right pulmonary contusion and IX right
rib fracture. Subsequently, he was discharged with analgesic
therapy prescription.

Due to the appearance of swelling in the right hemitho-
rax, persistence of pain and occurrence of fever, the patient
performed a second access to the emergency room, where
a chest computed tomography (CT) with contrast medium
was performed thus showing a large hematoma of the pec-
toralis minor, some small air coefficients and possible lung
contusion. On blood exams, C-reactive protein (CRP) and
procalcitonin (PCT) were increased. Antibiotic therapy
with piperacillina-tazobactam was prescribed. During hos-
pitalization, clindamycin was added due to an increase of
inflammation indices, and a surgical evaluation was request
which did not place any operative indications. Blood micro-
biological culture resulted positive for methicillin-sensitive
staphylococcus aureus. Therefore, the antibiotic therapy was
modified by switching to oxacillin 3 g QID. The patient was
transfused with two units of packed red blood cells due to
progressive and persistent anemia (hemoglobin up to 7.6 g/
dL). Thus, an ultrasound reevaluation was required (Figs. 1
and 2).

Fig. 1 Image obtained by a con- C5-1
vex probe on right hemitorax: 31Hz
there is an oval formation with Ris./Vel
an inhomogeneous echo pattern
compatible with a hematoma,
which occupies the plane of the
intercostal muscles and exerts

a mass effect on the underlying
pleura
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The ultrasound with color-doppler function and con-
trast enhanced ultrasound (CEUS) examination showed the
appearance of active blood supply of the hematoma, and a
small arterial bleeding of 6 mm was described (Videos 1
and 2).

This finding was suggestive for a pseudoaneurysm of the
internal right mammary artery. Subsequently, the patient
was evaluated by the interventional radiologist which indi-
cated an attempt at selective embolization. Unfortunately,
the embolization was unsuccessful due to the impossibility
of selectively cannulating the affected branches. Ultrasound-
guided injection of thrombin was carried out until complete
interruption of the flow within the formation. At subsequent
follow-up, no arterial or venous blush was highlighted. Due
to the clinical stability the patient was discharged with imag-
ing follow-up.

Discussion

Mammary artery pseudoaneurysm is a rare complication of
blunt chest trauma. Indeed, no more than 60 cases have been
reported in the literature [10]. The main causes of traumatic
IMA injuries are motorcycle and automobile accidents. Most
frequently, these types of pseudoaneurysm are linked to iat-
rogenic complications from surgeries such as sternotomies,
coronary artery bypass grafting, pacemaker placement, and
central venous access [11, 12]. Diagnosis is often made with
a contrast-enhanced chest CT scan, and later eventually con-
firmed with angiography.
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Fig.2 Image obtained by con- C5-1
vex probe on right hemitorax: 42Hz
the hematoma exerts a mass Ris./Vel
effect on the pleura and has an
anechoic oval formation in the
lower part
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In general, CT with contrast medium of the thorax is the
reference exam in hemodynamically stable patients, which
can detect active extravasation of contrast material.

Albeit digital subtraction angiography has long been the
gold standard for the detection of active bleeding, CT accu-
rately demonstrates the anatomic location of bleeding and
indicates the vascular origin. Moreover, multidetector CT
angiography provides a time efficient method for directing
and planning therapy for patients with acute bleeding. CT is
employed as a guide for angiographic or surgical interven-
tion [13]. The additional information provided by multide-
tector CT angiography leads to faster selective catheteriza-
tion of bleeding vessels, thus facilitating embolization.

The therapy is essentially based on different options such
as endovascular treatment, surgery, percutaneous therapy
and ultrasound-guided external compression therapy.

In our case, patient was treated by ultrasound-guided
injection of thrombin. The success rates for embolization
and surgically managed were 91.6% and 66.0%, respectively
[14]. If a bleeding source is identified, super-selective cathe-
terization followed by transcatheter micro-coil embolization
is usually the most effective technique to control bleeding
minimizing potential complications [15]].

Conclusions

In trauma patients it is relevant to carry out continuous re-
evaluations; ultrasound is an invaluable tool in performing
a reevaluation. Ultrasound can be a useful tool for a specific
and fine analysis of a given pathological finding such as

hematoma. CEUS allows a detailed description of any active
vascular supply in the context of hematoma.
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