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Summary

The unpredictable nature and behaviour of bullet emboli can pose unique diagnostic and management challenges, related
to the absence of exit wounds or variable trajectories. However, embolisation into the vascular system is an extremely
unusual occurrence, with fewer than 200 such cases described since 1900. Given the relative paucity of such literature
reports, it is not surprising that guidelines for the optimal management of some of these emboli are neither clear cut, nor
universally accepted. We report the second case of retrograde venous bullet embolism to the right renal vein following a

gunshot injury to the right chest and the surgical solution.
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Case report

A 24-year-old male presented to the casualty department
approximately four hours after having sustained a
gunshot injury to the right chest. Clinical evaluation
confirmed a haemodynamically normal patient with a
single gunshot wound to the right fifth intercostal space
along the midaxillary line. Abdominal examination
elicited moderate right upper quadrant tenderness on deep
palpation. Plain chest radiography revealed a right-sided
haemopneumothorax, which was initially managed with a
closed tube thoracostomy.

A subsequent computerised tomography scan of the
chest and abdomen confirmed the right-sided pleural
space collection and further delineated an underlying lung
contusion. Also, a metallic foreign body (bullet) was noted
to be present in the region of the hilum of the right kidney.

At laparotomy, an injury to the dome of the right di-
aphragm was identified, together with 2 cm x 2 cm gunshot
wound to the left lobe of the liver (liver segment). There
was no evidence of active bleeding from the liver injury,
or the region surrounding the retro hepatic vena cava. The
infrahepatic vena cava was intact. Inspection of the hilum of
the right kidney revealed a bullet which could be visualised
and palpated within a tributary of the right renal vein (Figure
1). Following trans-diaphragmatic lavage of the right pleural
space and repair of the diaphragmatic injury, a decision was
made to retrieve the bullet through a right renal venotomy,
which was closed with a fine non-absorbable continuous
suture. The right subhepatic space was drained. The patient’s
postoperative recovery was uneventful and remained well at
six months follow-up.

Discussion

Since the first case description of a wooden missile fragment
to the right heart by Thomas Davis in 1834, there have been
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only sporadic reports of vascular emboli in the literature.!
There was a 0.3% incidence of bullet embolism following
the review of 7 500 gunshot wounds that occurred during
the Vietnam war.? In a more recent review, 1.1% of 346
casualties from the Afghanistan war resulted in a bullet
embolisation.* These have largely reflected the unique chal-
lenges faced in the evolving pattern of both localisation
studies and management guidelines. The presence of an
incongruent number of entrance and exit wounds, foreign
bodies or bullets which tend to migrate during localisation
imaging studies, or bullets located in unusual sites, have not
only contributed to this challenge, but may well occasionally
serve a clues as to the potential likelihood of embolisation.?
There is a strong predilection for arterial embolism as op-
posed to venous embolism, 75% versus 25%.!° Venous
embolism has been reported to largely occur in central
locations with only 14 cases reporting peripheral venous
embolism.!

Arterial embolisation is usually associated with acute blood
loss. This coupled with the inherent risk of distal ischaemia
following peripheral migration invariably necessitates im-
mediate surgical intervention'. A review of literature has
found that arterial emboli are more likely to occur on the
left than the right.! Venous bullet emboli do not usually lead
to acute blood loss unless a major vessel is involved. In
the majority of cases, tamponade or haemostasis prevents
exsanguination. Retrograde venous bullet embolism is an
extremely unusual occurrence and may be attributed to
gravity, hydrostatic forces, positional changes of the patient
and venous anatomy.® The rarity of this condition may be
appreciated by the fact that only 14 such cases have been
described in literature.”

The majority of these venous bullet emboli are asymp-
tomatic, up to 70%.°> Delayed complications occurring
several years later have been well documented. These have
included pulmonary vasculature emboli and the sequelae
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Figure 1: demonstrating bullet within the right renal vein
pointed out by forceps

thereof, cardiac valvular dysfunction, dysrhythmias, bacterial
endocarditis, sepsis as well as venous thrombosis. Whilst the
potential benefit of retrieving asymptomatic venous emboli
in preventing late complications is well documented, this
should always be weighed against the potential risk of the
invasive surgery associated with such retrieval. A report
by Shannon et al. highlights the delayed complications of
emboli and advocates mandatory acute extraction.'$

The rationale for mandatory extraction of retrieval of
venous bullet emboli, though, has traditionally been based
on the risk of pulmonary embolism. The suggestion by some
authors that asymptomatic bullet emboli, even within the
pulmonary vasculature, may well be managed conservatively
without complications has further questioned this approach.
To this end, Kortbeek et al. highlighted the conservative
management of pulmonary artery bullet emboli,” whilst
some authors advocate retrieval in asymptomatic patients
only if an endovascular approach is feasible."-!

It would appear that advances in minimal access and
interventional radiology, together with refinement in
endovascular techniques, have prompted a shift toward
a more aggressive approach to retrieval, even in asymp-
tomatic patients. These refinements have allowed for an
individualised approach and management based on a risk-
benefit evaluation. First reported in 1980, the endovascular
technique employed a snare device for retrieval of a cardiac
emboli. Regardless of the liberal use of endovascular
techniques in aiding retrieval, preoperative and
intraoperative imaging may help mitigate the unpredictable
behaviour of the so-called “wandering bullet” emboli which
have been known to migrate both prior to and even during
manipulation. The use of cephalad balloon stabilisation and
IVC filters can isolate a migrating bullet.!

Due to the rarity and lack of specialist experience in
the field of bullet embolisation, there are a variety of ap-
proaches that can be taken with such cases. The challenge
in the establishment of a general treatment algorithm is
complicated by factors such as variation in anatomical
locations, the timing of presentation and the presence or
absence of symptoms.*

It is generally accepted that arterial emboli should be
removed due to the high risk of developing end-organ
damage. However, given the decreased incidence and
lack of imminent life-threatening end-organ damage asso-
ciated with venous emboli, there are varying opinions on
its early removal. A multidisciplinary approach between
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interventional radiologist and vascular surgeons concluded
that all intracardiac bullet emboli should be removed and
conservative management can be established for select
pulmonary artery emboli patients.*

Finally, the unusual path taken by the bullet in our case,
involving trans-diaphragmatic entry in the liver, followed
by hepatic vasculature embolisation into the vena cava,
from whence it eventually lodged in the right renal vein,
has not previously been described in the literature, and
merits awareness. Our decision to intervene surgically and
retrieve the bullet via a venotomy was based not only on the
inherently unpredictable risk of long-term complications but
also on the clinical presentation that warranted surgery.
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