Hybrid treatment of bullet embolism at the abdominal aortic
bifurcation, complicated with thoracoabdominal aorta
pseudoaneurysm and common iliac artery occlusion: case report

Tratamento hibrido de embolia por projétil de arma de fogo em bifurcagdo adrtica
abdominal complicada com pseudoaneurisma de aorta toraco-abdominal e ocluséo de
artéria iliaca comum: relato de caso
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Abstract

Embolization due to a firearm projectile entering the bloodstream is a rare event that is unlikely to be suspected
during initial treatment of trauma patients. We describe and discuss a case of bullet embolism of the abdominal aortic
bifurcation, complicated by a pseudoaneurysm of the thoracoabdominal aorta and occlusion of the right common
iliac artery, but successfully treated using a combination of endovascular methods and conventional surgery.
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Resumo

A embolizagdo por projétil de arma de fogo na circulagédo sanguinea é rara e de dificil suspei¢do no atendimento
inicial ao trauma. Relatamos e discutimos um caso de embolia em bifurcagdo aértica abdominal complicada com
pesudoaneurisma de aorta téraco-abdominal e oclusdo de artéria iliaca comum direita, tratada de forma efetiva pelos
métodos endovascular e cirrgico convencional.
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INTRODUCTION

Increasing levels of crime and interpersonal
violence have driven up the number of patients seen
at emergency services because of injuries caused by
firearm projectiles over recent decades, to the extent
that in Brazil gunshot wounds now have a higher
incidence than injuries caused by other agents.!

Intravascular embolization by a bullet is a rare
event that can cause a range of diverse and severe
complications, depending on the site in which the
projectile becomes lodged.?* Whether arterial or
venous, it is unlikely that embolization will be
diagnosed during initial emergency treatment for
trauma and many of these patients are only treated
when complications manifest.>* We describe
a case of bullet embolization of the abdominal
aorta complicated by a pseudoaneurysm of the
thoracoabdominal aorta and occlusion of the right
common iliac artery, which was treated using a
hybrid approach.

CASE REPORT

An 18-year-old male patient was admitted to the
trauma care department after suffering a gunshot
wound to the posterior thoracoabdominal region.
There was no evidence of an exit wound and the
patient was hemodynamically stable, eupneic and all
limb pulses were present. The most notable finding
on physical examination was paraplegia of the
lower limbs. A chest X-ray located the bullet at
the 11th thoracic vertebra (T11), on the right, and
found no signs of hemothorax, pneumothorax or
pneumoperitoneum. Tomography of the thorax
and abdomen only showed a fracture to the body
of T11 and the projectile lodged in this topography
(Figure 1A). 5 days after hospital admission the
patient exhibited coldness and cyanosis of the right
lower limb, and femoral and distal pulses were absent.
Angiotomography revealed a pseudoaneurysm of the
thoracoabdominal aorta, 2 cm from the celiac trunk,
and occlusion of the right common iliac artery
(RCIA), showing the bullet located in the abdominal
aortic bifurcation topography (Figure 1B, C, D). The
decision was therefore taken to attempt endovascular
treatment in the hemodynamic suite, using an S-TAG
26 x 21 x 100 mm endoprosthesis (Gore Medical Inc,
Flagstaff, Ariz) and a Dryseal® 18 F sheath (Gore®
Medical Inc, Flagstaff, Ariz), and to capture and
remove the bullet using a 20 mm Snare® catheter
(Boston® Scientific, USA), and perform angioplasty
with a Viabahn® 9 x 50 mm covered stent (Gore
Medical Inc, Flagstaff, Ariz) at the level of the RCIA.

The endoprosthesis was successfully placed,
covering the pseudoaneurysm neck close to the celiac
trunk, thereby resolving it (Figure 2A, B). Abdominal
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aortography showed that the projectile was lodged at
the aortic bifurcation, occluding the RCIA. The bullet
was captured using the snare catheter, but because
the bullet’s diameter had been increased by its impact
with the spinal column, it was not possible to remove
it via the iliac-femoral segment. In order to deal with
critical ischemia of the right lower limb, a covered
self-expanding stent was placed into the RCIA,
recanalizing the vessel. However, images suggestive
of thrombus in the left common iliac artery were
observed during a control arteriography. At this point
a Smart Control® 9 x 60 mm self-expanding nitinol
stent (Cordis® Corporation, Johnson & Johnson,
USA ) was fitted, opening the treated segment to
blood flow. However, the bullet migrated back to
the RCIA, occluding the covered stent that had
been fitted earlier (Figure 2C). The patient was
transported to the operating theatre for explorative
laparotomy and the bullet was removed from the
aortic bifurcation. The stents in the iliac arteries
were also removed in view of repeated thromboses,
even after an embolectomy catheter had been passed
through the affected segments (Figure 3).

The patient was initially kept under observation
in the intensive care unit, where he progressed
satisfactorily, with lower limb pulses restored and
resolution of the critical ischemia of the right lower
limb.

DISCUSSION

Embolization is a rare complication of gunshot
wounds, occurring in 0.3% of penetrating trauma
cases.” It occurs when low velocity projectiles enter
the bloodstream and migrate through the arterial
(80% of cases) or venous systems and become lodged
at bifurcations, most commonly the bifurcations
of the femoral artery.>® Thomas Davis was the
first to describe foreign body embolization of the
bloodstream in 1834, reporting a case of embolization
caused by a fragment of wood within the venous
circulation.® To date, less than 200 cases have been
described in the global medical literature.* Brazilian
authors have described three cases of femoral artery
embolization treated by conventional surgery over
the last 12 years.”

Bullet embolization is difficult to diagnose and
suspicion should be aroused by three observations,
as follows: 1- inconsistency between the number of
projectile entry and exit wounds, with no definitive
confirmation by radiographic or intraoperative
observation of projectiles within body cavities; 2-
an X-ray showing the bullet in a body cavity distant
from the presumed trajectory of the projectile;
and; 3- finally, as in the case described here, serial
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Figure 1. A) Tomography of the upper abdomen showing a projectile at the level of the 11th thoracic vertebra and a comminuted
fracture of the vertebral body. B) Tomography of the abdomen 5 days after trauma showing that the bullet had migrated to the level of
the fifth lumbar vertebra, in the aortic bifurcation topography. C) Angiotomography 5 days after trauma showing a thoracoabdominal
pseudoaneurysm. D) Angiotomography showing occlusion of the right common iliac artery and filling of the external iliac artery.

Figure 2. A) Digital subtraction arteriography showing a thoracoabdominal pseudoaneurysm approximately 2 cm from the celiac
trunk. B) Results of endovascular treatment with an S- TAG endoprosthesis, achieving total occlusion of the pseudoaneurysm. C)
Aortoiliac arteriography after placement of covered stent on right and self-expanding stent on left. Note the occlusion visible on
the right and the negative image, suggestive of thrombus in the stent placed in the left common iliac artery.
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Figure 3. A) Surgical isolation of the aortic bifurcation. B) Aortotomy, removal of bullet and removal of stents. C) Primary
arteriography of the abdominal aorta. D) Self-expanding and covered stents. Note the presence of thrombi adhering to the mesh
of the self-expanding stent. E) Firearm projectile removed from the aorta. Note, in the detail, the flattened shape of the bullet
which prevented its removal via the iliac-femoral segment (front view).

radiological images demonstrating migration of the
foreign body.**

Bullet embolization of the arterial system is often
symptomatic because it causes critical ischemia of
the limb or organ affected by the occluded vascular
segment, and for this reason they are diagnosed
earlier than venous emboli, although there is a report
in the literature of symptoms emerging 14 months
later.® In the case described here, we observed
ischemic symptomology in the right lower limb 5
days after the trauma, probably because of migration
of the projectile from the thoracoabdominal aorta
to the aortoiliac bifurcation, occluding the RCA
and causing formation of the thoracoabdominal
pseudoaneurysm.

Management of the injuries caused by bullet
embolism is dictated by their anatomic location, by
the time taken to discover them and by presence or
absence of symptomology. There is no doubt that

all symptomatic injuries and all arterial damage
must be treated.>*** However, discussions in the
literature are ongoing with relation to management
of asymptomatic venous injuries, in particular when
embolism is the result of bullets lodged in one of two
regions: 1- in the pulmonary circulation, without
causing ischemia or pulmonary abscesses and
bronchial erosion’; and 2- in the right ventricle, when
bullets smaller than 5 mm are firmly lodged and there
is no evidence of arrhythmia or valve dysfunction.'°
In such cases, some authors recommend clinical
observation.**!!

Intervention options described in the literature
range from open surgery techniques, endovascular
methods and hybrid approaches.'?!5 The first
description of endovascular removal of a bullet was
published in 1980, when a projectile lodged in the
right ventricle was captured and removed.'® Since
then, endovascular methods have become widely
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known and are now the preferred option for treating
these conditions.!> However, the feasibility of the
technique should be considered, bearing in mind
that large projectiles or projectiles that are serving to
tamponade injuries that are difficult to access using
endovascular methods are better managed using
conventional surgery or, as in the case described here,
using a hybrid approach combining endovascular
correction of the traumatic complications of
embolism, whether pseudoaneurysms or traumatic
aneurysms of the aorta,'”!® with subsequent removal
of the projectile using open surgery.
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