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artery bullet embolism

Nicole Russell

CASE REPORT

A patient in his 20s presented to our trauma bay
after sustaining multiple gunshot wounds to the
left thorax. Upon arrival, the patient was hypoten-
sive with a blood pressure of 95/58 mm Hg, heart
rate of 129 beats/minute, respiratory rate of 29
breaths/minute, and oxygen saturation of 94% on
10L non-rebreather. The patient was intubated for
airway protection due to mentation and concern for
his respiratory status. Focal assessment with sonog-
raphy in trauma revealed a small anterior pericar-
dial effusion. Initial chest X-ray showed a widened
mediastinum and left hemopneumothorax with a
bullet overlying the left hilum. Secondary survey
and adjuncts created a puzzling picture. On the left
side, the patient had three gunshot wounds in the
mid-supraclavicular, superior mid-scapular, and
posterior midaxillary regions (figure 1). Additional
injuries included a left scapula fracture, left second
and third rib fractures, and fractures of the ante-
rior T1 and T2 vertebral bodies. On the right side,
the patient had a palpable thrill at the right neck
and supraclavicular region and was found to have
a mid-shaft clavicle fracture and a large subclavian
artery pseudoaneurysm with concern for active
extravasation (figure 2). No injuries were identified

Figure 1

X-ray revealing a metallic fragment overlying
the left hilum with depiction of the bullet wounds. There
is one anterior wound in the left mid-supraclavicular
region (red dot). Two left-sided posterior wounds are
depicted with green dots with one in the superior
mid-scapular region and another along the posterior
midaxillary region at about the level of the third rib.
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Figure 2 CT angiography coronal section showing
a large pseudoaneurysm measuring 2.5x2.22 cm with
probable extravasation.

in the abdomen or pelvis. After resuscitation and
two units of whole blood in the trauma bay, blood
pressure improved to 162/85 mm Hg.

WHAT WOULD YOU DO?

A. Go to the operating room for mediastinal ex-
ploration.

B. Consult interventional radiology for endovascu-
lar management.

WHAT WE DID AND WHY
Correct answer: A

The clinical picture was consistent with all
wounds and the retained bullet being located on
the left side. However, the observed hematoma was
on the medial aspect of right clavicle, prompting
us to obtain further imaging to help delineate the
injury pattern observed. Prior to transporting to CT
scan for imaging, the patient denied any dysphagia.
Furthermore, it was initially unclear that the
gunshot wound was transmediastinal as we saw an
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Figure 3  Three-dimensional reconstruction of CT angiography
showing a metallic fragment lodged in the left pulmonary artery.

injury to the proximal innominate artery on the right, but the
missile appeared to be in the lung on the left and was not able
to be clearly identified in the pulmonary artery due to missile
artifact.

Despite the hemodynamic stability of the patient, he had hard
signs of vascular injury with a palpable thrill at the neck. Due to
suboptimal contrast filling, the exact location of vascular injury
was not identifiable and upon discussion with radiology, they
thought that there was injury to the proximal innominate artery
that would be better accessed by median sternotomy.

In the operating room, there was no evidence of active hemor-
rhage and no identifiable injuries to the proximal great vessels
so the patient was subsequently taken directly to interventional
radiology where he was confirmed to have a right subclavian
artery pseudoaneurysm with a complex arteriovenous fistula to
the subclavian and innominate veins for which he underwent
stent placement and multiple embolization procedures.

The bullet visualized on initial chest X-ray remained unmoved
in a distal branch of the left pulmonary artery throughout the
hospital course (figure 3). The patient denied any dyspnea,
cough, or hemoptysis. Chest imaging was without evidence of
ischemia or infarction of the lung parenchyma.

WHAT WOULD YOU DO?

A. Open operative retrieval of the bullet

B. Conservative management and observation
C. Endovascular retrieval of the bullet

WHAT WE DID AND WHY
Correct answer: B

The decision was made to manage the bullet embolus conser-
vatively as the patient was asymptomatic, without any evidence
of right-to-left shunt, and there was no evidence of pulmonary
infarction, abscess, or erosion in the bronchus. Furthermore,
the risk of vascular injury or remigration more distally during
manipulation may have outweighed any potential benefit of
retrieval in this asymptomatic patient.

DISCUSSION

Projectiles entering the body rarely follow a straight trajectory
and instead take circuitous routes influenced by the patient’s
position, gravity, hemodynamics, and the ability of the bullet
to ricochet off internal structures.! Consequently, the clinical
presentation rarely correlates with what would be expected from
the anticipated tract of the projectile. In our patient, a gunshot
wound to the left thorax resulted in an injury to the right prox-
imal great vessels, resulting in a traumatic arteriovenous fistula
with subsequent embolization of the bullet to the right heart
before reaching its destination in the left pulmonary artery.

These patients also present a therapeutic dilemma as there
is no high-grade evidence to guide decision-making. Signs and
symptoms that may warrant retrieval are those of pulmonary
infarction, abscess, or erosion in the bronchus.!? Conservative
management may be appropriate for patients who are both
asymptomatic and without evidence of right-to-left shunting, as
was the case for our patient.’

These patients may be at risk of long-term complications, but
long-term outcomes are not routinely reported, and optimal
outpatient follow-up has not yet been explored. Our patient was
evaluated in the emergency department 2months after injury
for unrelated concerns. Chest X-ray revealed a stable bullet
embolus with no evidence of complication. No further long-
term follow-up is planned for the asymptomatic monitoring of
the bullet embolus.

Contributors JLG was responsible for conception. NR was responsible for drafting
of the article. JLG and HA were responsible for critical revision. All authors approved
of the final article.

Funding The authors have not declared a specific grant for this research from any
funding agency in the public, commercial or not-for-profit sectors.

Competing interests None declared.
Patient consent for publication Consent obtained directly from patient(s).

Ethics approval This study involves human participants. This is a case report that
is sufficiently anonymized and does not require IRB approval. Participants gave
informed consent to participate in the study before taking part.

Provenance and peer review Not commissioned; externally peer reviewed.

Open access This is an open access article distributed in accordance with the
Creative Commons Attribution Non Commercial (CC BY-NC 4.0) license, which
permits others to distribute, remix, adapt, build upon this work non-commercially,
and license their derivative works on different terms, provided the original work is
properly cited, appropriate credit is given, any changes made indicated, and the use
is non-commercial. See: http://creativecommons.org/licenses/by-nc/4.0/.

ORCID iD
Nicole Russell http://orcid.org/0000-0003-2571-7406

REFERENCES

1 Mattox KL, Beall AC, Ennix CL, DeBakey ME. Intravascular migratory bullets. Am J Surg
1979;137:192-5.

2 Miller KR, Benns MV, Sciarretta JD, Harbrecht BG, Ross CB, Franklin GA, Smith JW. The
evolving management of venous bullet emboli: a case series and literature review.
Injury 2011;42:441-6.

3 Kuo AH, Gregorat AE, Restrepo CS, Vinu-Nair S. Systematic review of civilian
Intravascular ballistic embolism reports during the last 30 years. J Vasc Surg
2019;70:50741-5214(19)30204-6:298-306...

4 Donahue C, Al-Natour O, Gupta S, Scalea TM. Pulmonary artery bullet embolization. J
Trauma Acute Care Surg 2021;91:e150-1.

5 Imbert P-Y, Goin G, Goudard Y, De La Villéon B, Bonnet P-M, Sockeel P, Pauleau G.
Pulmonary artery bullet embolism following cardiac gunshot wound. Ann Vasc Surg
2016;36:290.

6 Duke E, Peterson AA, Erly WK. Migrating bullet: a case of a bullet embolism to the
pulmonary artery with secondary pulmonary infarction after gunshot wound to the left
globe. J Emerg Trauma Shock 2014;7:38-40.

2 Russell N, et al. Trauma Surg Acute Care Open 2024;9:e001368. doi:10.1136/tsaco-2024-001368

1ybuAdoo
Aq pa1oai101d “1sanb Aq 120z ‘8z |11dy uo /wod’[wg odesy//:dny wol) papeojumoq 720 Alenigad /Z Uo 89€T00-7202-09eSy9ETT 0T Se paysignd isii :uado aled a1noy Bins ewnel|


http://creativecommons.org/licenses/by-nc/4.0/
http://orcid.org/0000-0003-2571-7406
http://dx.doi.org/10.1016/0002-9610(79)90143-0
http://dx.doi.org/10.1016/j.injury.2010.08.006
http://dx.doi.org/10.1016/j.jvs.2019.02.004
http://dx.doi.org/10.1097/TA.0000000000002314
http://dx.doi.org/10.1097/TA.0000000000002314
http://dx.doi.org/10.1016/j.avsg.2016.02.038
http://dx.doi.org/10.4103/0974-2700.125638
http://tsaco.bmj.com/

	Traumatic subclavian artery injury with a pulmonary artery bullet embolism
	Case report
	What would you do?
	What we did and why
	What would you do?
	What we did and why
	Discussion
	References


