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ARTICLE INFO ABSTRACT

Article history: Acute traumatic aortic injuries are of the most lethal sequelae of penetrating thoracic in-
Received 26 September 2022 juries and require rapid detection and management. The American College of Radiology cur-
Accepted 3 October 2022 rently recommends the use of noncontrast CT, followed by computed tomography angiog-

raphy (CTA) as the first-line imaging modalities when traumatic aortic injury is suspected.
Direct signs of aortic injury on CTA include pseudoaneurysm, focal contour abnormality, in-
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Traumatic aortic injury sation. Aortic pseudoaneurysms are most often caused by blunt or penetrating trauma that
Emergency radiology results in damage to the vessel wall, turbulent blood flow, and formation of a surrounding
Pseudoaneurysm hematoma contained by a wall of products from the clotting cascade. This wall is weaker
Pellet gun than those of a true aneurysm and will ultimately rupture over time if not repaired. Trau-
Hemopneumothorax matic aortic pseudoaneurysms are preferably treated by thoracic endovascular aortic repair
Hemomediastinum using a prosthetic stent graft. Here, we present a 44-yearold female with a history of home-

lessness, polysubstance use disorder, and HIV who presented to the emergency department
after being found down. She reported being shot by a pellet gun, and physical examination
revealed a penetrating left-sided chest wound that appeared to be several days old. A STAT
CTA was obtained and revealed a hemopneumothorax and possible thoracic aortic pseu-
doaneurysm. A left-sided chest tube was placed and the patient underwent thoracic en-
dovascular aortic repair through right femoral arterial access and tolerated the procedure
well. The patient was placed on daily aspirin postoperatively and discharged on post-op
day 5.
© 2022 The Authors. Published by Elsevier Inc. on behalf of University of Washington.
This is an open access article under the CC BY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/4.0/)

2 trauma centers. While common, acute aortic injuries are al-
most exclusively fatal—80%-90% of acute traumatic aortic in-
juries are immediately fatal, with a large percentage of mor-
Acute aortic injury represents an important component of  tality occurring prior to hospital presentation [1]. The most
emergent pathology that can presentin mostlevel 1 andlevel ~ common cause of acute thoracic aortic injury is a motor vehi-
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Fig. 1 - Portable Chest X-Ray On Arrival: Large
hemopneumothorax demonstrated on the left. A pellet
overlies the superior aspect of the mediastinum/aortic arch.
This pellet is favored to be intrathoracic and the possibility
of vascular injury cannot be excluded.

cle collision [1], non-accidental trauma such as gunshot and
stab wounds still represent a significant cause of morbidity
and mortality.

Noncontrast computed tomography and computed tomog-
raphy angiography (CTA) are the gold standard in diagnos-
ing acute aortic injury due to their speed, sensitivity, and
specificity [6]. As technologies for fast, safe, and effective
endovascular repair have become more widely utilized, pa-
tients who survive until admission to the hospital have higher
rates of survival and lower rates of complications when com-
pared to open surgical repair or conservative management

(1].

History of present illness

A 44-year-old female with a history of homelessness, polysub-
stance use disorder, and HIV presents to the hospital after she
was found down by police under a bridge in town. On arrival,
the patient is somnolent, but when awoken she states that
she was “shot by a pellet gun.” On examination, the patient is
maintaining oxygen saturation of 100% on room air with re-
duced breath sounds throughout the left chest, has 2+ femoral
pulses, and has a penetrating wound in the left upper chest
that looks to be several days old.

Hospital course

On arrival, the patient undergoes a portable chest x-ray
Figure 1. Initial labs show the patient to be anemic (Hgb 9.1)
and tachycardic but otherwise normal considering her history.
A STAT CTA was performed Figures 2 and 3.
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Fig. 2 - Penetrating injury to the left anterior chest wall
between the first and second ribs at the costochondral
junctions. A small contrast outpouching from the posterior
aspect of the proximal descending thoracic aorta (4 cm
distal to the left subclavian artery origin) at the level of the
embedded pellet appears to represent a vessel
infundibulum. However, given extensive periaortic
hematoma, a small transmural aortic injury cannot be
excluded.

A left chest tube was urgently placed, and the patient was
taken to the operating room with vascular surgery, where a
thoracic endovascular aortic repair was completed through
right femoral arterial access. A 0.26 cm x 10 cm thoracic
stent graft was placed. The patient tolerated the procedure
well and blood loss was minimal. The patient was placed
on daily aspirin therapy postoperatively. Imaging obtained on
post-operative day 1 demonstrates interval placement of a
stent graft into the descending thoracic aorta and persistent
hemopneumothorax Figure 4 and 5.

On post-operation day 5, the patient was experiencing min-
imal thoracostomy tube output, no tube leakage, and chest x-
ray evidence of a greatly improved hemopneumothorax, and
the thoracostomy tube was withdrawn. Chest x-rays taken af-
ter removal showed no recurrence of pneumothorax. During
the patient’s stay, infectious disease was consulted for man-
agement of her uncontrolled HIV. They did not recommend
any management at this time due to a history of poor compli-
ance and planned to follow up as an outpatient. The chapter
of the Christian Mission at the University of Louisville Hospi-
tal was consulted due to the patient’s history of homelessness
and they arranged for travel after discharge and housing with
her uncle who was currently staying with the Christian Mis-
sion in Louisville. After the removal of the thoracostomy tube,
the patient was amenable to discharge. Her lab values were
normal, she did not need a transfusion of blood during her
stay.
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Fig. 3 - Penetrating injury to the left anterior chest wall
between the first and second ribs at the costochondral
junctions. A small contrast outpouching from the posterior
aspect of the proximal descending thoracic aorta (4 cm
distal to the left subclavian artery origin) at the level of the
embedded pellet appears to represent a vessel
infundibulum. However, given extensive periaortic
hematoma, a small transmural aortic injury cannot be
excluded.

Discussion

A pellet gun is a type of air gun that uses mechanically com-
pressed air to fire small (<0.5 g) metal projectiles at velocities
up to 940 feet/s [1]. They are capable of causing significant pen-
etrating injuries and even death. More than 80% of reported
pellet gun injuries occur in patients less than 20 years old,
with only 5.4% of injuries occurring in patients 35 or older. The
majority of incidents involve young males [2]. Although un-
common, pellet guns have been documented to cause pene-
trating traumatic injury to the abdominal viscera, heart, lungs,
and great vessels [3]. The patient discussed in this case suf-
fered an acute traumatic aortic injury (ATAI) secondary to a
pellet gun—a rare mechanism of aortic injury for which there
is a paucity of documented cases.

Acute traumatic aortic injuries occur in 1%-2% of all
trauma patients at level 1 or level 2 trauma centers. Although
the majority of ATAI in the thoracic aorta are caused by motor
vehicle collisions, 5% are caused by penetrating gunshot
wounds. An associated hemothorax and/or pneumothorax
are present in 53.5% of cases involving the thoracic aorta [4].
ATAI are highly lethal, and most cases result in death prior to
reaching the hospital. Of those that reach the hospital, 38.2%
are hypotensive on admission [5]. After stabilization, rapid
detection of ATAI is critical for diagnosis and management.
Chest radiographs are often the first opportunity to detect sig-
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Fig. 4 - Portable Chest X-Ray 1: post-operation day 1.
Interval placement of descending thoracic aortic stent.
Interval placement of a left chest tube. Left-sided
hemopneumothorax persists.

nificant mediastinal structure abnormalities and evaluate for
any retained penetrating foreign body. The American College
of Radiology currently recommends the use of noncontrast
computed tomography followed by CTA as the first-line imag-
ing modality when traumatic aortic injury is suspected [6],
and recent studies have shown CTA to have excellent sensitiv-
ity (96.0%-100%) and specificity (95.0%-99.8%) [4]. Direct signs
of ATAI on CTA include pseudoaneurysm, focal contour abnor-
mality, intimal flap, intramural hematoma, an abrupt change
in aortic caliber, and contrast extravasation. Careful tracing
of the aortic contour in the axial plane can help with identi-
fication of subtle abnormalities like pseudoaneurysms [7].

Aortic pseudoaneurysms are most often caused by blunt
or penetrating trauma that results in damage to the vessel
wall, turbulent blood flow, and formation of a surrounding
hematoma contained by a wall of products from the clotting
cascade. This wall is weaker than those of a true aneurysm
and will ultimately rupture over time if not repaired [8]. Pseu-
doaneurysms are classified as a grade III aortic injury. Trau-
matic aortic pseudoaneurysms are preferably treated by tho-
racic endovascular aortic repair using a prosthetic stent graft
[8,9]. Endovascular treatment has very favorable morbidity
and mortality rates when compared with open repair, and re-
ported complications are primarily related to prosthetic en-
dovascular grafts in general [9].
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Fig. 5 - CT Chest W: post-operation day 1. Interval
placement of left-sided thoracostomy tube. Left
hemopneumothorax slightly decreased in size compared to
prior examination. Interval placement of a stent graft into
the descending thoracic aorta traversing a site of previous
acute thoracic aortic injury revealed on prior CTA. There is
no evidence of active extravasation from this site. Interval
development of mucus in the trachea and left main
bronchus.
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