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Role of the endovascular surgery in the management
of the bullet emboli to the heart and major vessels: A
summary
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treated by percutancous transvenous basket relocation and extraction through the

[1]. Another review of the bullet emboli to the systemic and venous circulation was
published by Michelassi et al. (1990). The authors were able to find only 153 cases
reported at the time of publication. They stated that arterial bullets were symptomatic in
80% of cases and venous in only one third. Non-symptomatic bullets must be removed

because of the risk of possible spontaneous migration and further embolization [2].
Location of the emboli

Arterial embolization usually affects major arteries, such as internal carotid basilar,
subclavian, brachial, aorta, iliac, femoral, and popliteal [3-11]. Venous embolism can
be anterograde, retrograde, and even paradoxical; the last one is supposed to be caused
by patent foramen ovale [12-17]. The most recent review of bullet embolization to
the heart was published by Yoon et al. (2018). A total of 64 cases were identified
throughout the literature. The majority of the patients with cardiac venous emboli
were asymptomatic. A conservative approach was chosen in 45% of patients with
pulmonary emboli compared to 20% with emboli to the right heart [18]. In some
cases, there may be a substantial delay between the initial injury and embolic event,
sometimes a few months, as it was described by Vizquez-Valdés et al. (1989) or even
years [19-21].

Endovascular management of the bullet embolism

In contrast to open surgery, the endovascular approach is advocated by many authors

as less invasive by nature and more suitable for asymptomatic cases.
Intracardiac emboli and emboli located in major vessels

Charniot et al. (2018) presented a case of successful percutaneous transjugular

extraction of the bullet which migrated through the vena cava into the heart 2 months
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after injury [22]. A similar case was published by Mojtahedi et al.
in 2018. The authors concluded that the small caliber bullet (<8
mm) may be removed through the sheat placed in the common
femoral vein or internal jugular vein. Larger size bullets need to
be pulled to the venipuncture site with further open removal. The
location inside the right ventricle with the relatively larger volume
of the ventricle compared to the smaller caliber of the pulmonary

artery makes the snare use more difficult [23].

Minimally invasive endovascular management is recommended
for hemodynamically stable patients with mandatory removal of
all arterial bullet emboli, including the pulmonary venous system
[24]. The benefits of the endovascular approach in the case of
pulmonary artery bullet embolism were demonstrated by Ricci et
al. (2024). The authors were able to relocate the bullet from the
pulmonary artery back to the internal iliac vein — the site of the

initial embolism [25].

Shannon and other authors demonstrated that different approaches
can be used in cases of venous emboli: relocation to an accessible
peripheral vein using a snare, balloon occlusion to prevent proximal
migration or thrombectomy. Carter et al. (2012) in their article,
emphasize that the venous bullet emboli should be removed using
an endovascular technique whenever it is technically possible [26].
If the bullet fragments are embolized to the major cerebral arteries,
no unified approach exists. In the majority of cases involving
cerebral vasculature, anterior circulation emboli dominate, and the

posterior circulation is far less affected.

Some authors, for example, Clouse et al. (2023), demonstrated
that in cases of embolism to the middle cerebral artery, the major
stroke can be ameliorated by mechanical thrombectomy distal to

the bullet, especially when it is firmly lodged within the vessel [27].

In their publication, Mingo et al. (2020) presented a case of near-
complete clinical recovery after an ischemic stroke caused by bullet
embolization to the distal M1 branch of the left middle cerebral
artery. Despite the development of aphasia and hemiplegia, the

bullet was left intact because of the location [28].

Bullet emboli in the posterior circulation may require a planned
sacrifice of the vertebral artery to prevent re-embolization. A
successful example of this approach was presented by Ahmed et
al. (2022). Using the transarterial route, they were able to relocate
the bullet from the apex of the basilar artery to the vertebral artery

with subsequent occlusion of the vertebral artery.

Hassan et al. (2019) demonstrated that the bullet can safely be
removed from the tip of the basilar artery using a direct aspiration
first pass technique; thus no sacrifice of the vertebral artery is
needed. It should be noted that the bullet size in this case was small

enough (2.5 mm) to hold on the tip of the catheter.

Conclusion

The endovascular approach for the management of bullet embolism
in general is a safe and effective method. Nonetheless, no consensus
exists in the literature about when and where it should be used.
Many authors advocate the endovascular approach as a change to
first-line treatment, though it can be limited by the experience, lack
of resources, or location of the emboli. The generalized conclusion
is that it can be used as a viable alternative to open surgery or
be an important part of the hybrid approach. Cerebral embolism
is even more uncommon and requires a detailed examination of
the vascular anatomy before attempting to remove the bullet. In
the meantime, the expanding armamentarium of the endovascular
tools available to the surgeon permits successful removal of the
emboli from such difficult locations as a posterior circulation. In
the selected cases, the bullet, located in the anterior circulation,
can be left intact, which does not prevent the clinical recovery of

the patient.
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