SCIENTIFIC LETTER

EXTRACTION OF PERICARDIUM RETAINED

MISSILE

ABSTRACT

Penetrating precordial trauma is a high-mortality condition that requires a trained
multidisciplinary team to guide its management.

The context of the hemodynamically unstable patient is well understood and
accepted. However, there is a knowledge gap when a hemodynamically stable
patients present with a missile retained in cardiac structures. Currently, there are
no guidelines on the surgical indication or surgical approach. These continue to be
variable.

We present the case of a 47-year-old male patient with a gunshot chest trauma,
hemodynamically stable with a missile retained in the pericardial sac that underwent
videothoracoscopy with successful extraction. In addition, we made a review of the
literature of cases with similar characteristics reported in recent years.
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INTRODUCTION

Twenty five percent of deaths in trauma patients
involve cardiothoracic injuries. More specifically,
mortality rates for penetrating cardiac trauma are as
high as 70-80%"?.

Generally, in cases of gunshot lesions, patients
require immediate maneuvers to correct underlying
lesions. A gunshot chest trauma with the missile
retained in the mediastinum in a hemodynamically
stable patient is an extremely unusual clinical
situation®.

A missile may reach the cardiac structures or
pericardium by two different mechanisms, namely,
indirectly by embolization from distant sites or
directly after impacting the thorax; in these cases the
missile may be lodged in the myocardium, free in
cardiac chambers, or in the pericardial space where
it may lodge™.

As this is an infrequent occurrence, there are no
established guidelines at present and management
continues to be controversial; it is accepted that a
free missile in the pericardial sac must be removed
as there is a risk of complications such as pericarditis,
myocardial erosion and even embolization®.

We are presenting here the case of a patient with
a missile retained in the pericardium that was
successfully removed with a minimally invasive
procedure by videothoracoscopy. We also made a
literature review of similar cases reported in recent
years.
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CASE REPORT

We are presenting the case of a 47-year-old man that
arrived at the emergency service with a gunshot wound.
At admission, with vital signs within the normal range,
the physical examination revealed three wounds: in
the mesogastrium, in the second intercostal space with
left mid-clavicular line and in the left scapular region.

At the same time, a reduction of respiratory sounds
was identified in the left hemithorax with signs of
peritoneal irritation. A left closed thoracostomy was
performed collecting 400 ml of bloody fluid, and
an exploratory laparotomy with Grade III trauma
findings in the ascending colon. Following surgery,
the patient evolved satisfactorily. Three days later we
performed a thorax x-ray that showed the presence
of a missile within the cardiac silhouette (Figure 1).
The finding was confirmed with contrast CT. In light
of these findings, a transthoracic echocardiography
was performed evidencing a moderate amount of
pericardial effusion with no hemodynamic impact and
a missile lodged in the pericardial sac.

Before initiating the procedure, the open surgery
team was set up as well as the extracorporeal circulation
machine in such a way that, in case of hemodynamic
decompensation, cardiopulmonary bypass could be
initiated.

It was decided to proceed to videothoracoscopy; 10
mm trochars were inserted in the fifth left intercostal
space with axillary line and in the seventh intercostal
space with left anterior axillary line, and a 5 mm

FIGURE 1. Missile observed within the cardiac silhouette (black arrow). Radiopacity in left
hemithorax compatible with hemothorax.
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trochar in the third intercostal space with left mid-
clavicular line. A clotted hemothorax was drained
and then a broad longitudinal pericardiotomy was
performed, draining 400 ml of hemopericardium. A
gunshot missile lodged in the pericardial sac towards
the base of the heart on the atrioventricular sulcus
was removed (Figure 2); pericardioscopy was done
without observing evident myocardial or large vessels
lesion. Lavage of the pericardial sac was performed
with no active bleeding. Finally, the thorax tube was
placed in the left pleural space. Post-op evolution was
satisfactory, and the control echocardiography reveled
no alteration. The patient was discharged without
complications.

DISCUSSION
A missile retained in the mediastinum in a
hemodynamically stable patient is a very unusual
condition and it should be suspected when
identifying the presence of a foreign body in the
mediastinal region by image studies as part of
the initial approach®?). In spite of this, due to the
difficulty involved in finding the exact location of
the missile with these methods, a large number of
cases will require transthoracic or transesophageal
ultrasonography to confirm its location and possible
physiological impact®.

Immediate surgery indication for patients with
precordial wound an hemodynamic instability is
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well established, however, at present there are no
management guidelines for the clinical situation
under discussion; as a result and according the
literature review conducted by our group of similar
cases reported during the last two decades (Table 1),
there is great variability©®”®.

Atpresent, the use of videothoracoscopy is more and
more frequent in certain acute trauma conditions®
and in trauma management following thoracic
trauma?; however, the possibility of sustaining a
cardiac or any mediastinal structure lesion was until
recently considered a contraindication given the high
risk involvedV.

In our case, the patient required surgical
intervention because of the penetrating abdominal
trauma and signs of peritoneal irritation without
significant cardiothoracic clinical signs. Then, further
studies confirmed the presence of a foreign body in
the pericardial sac, which, due to the hemodynamic
instability and given the availability of physical
resources and skilled staff, it was decided to remove
the foreign body by a minimally invasive approach,
having the necessary equipment at hand in case of
requiring converting to open approach as well as an
extracorporeal circulation unit.

Removal route and removal vs. non-removal
indication remain controversial and are subject to
broad discussion; in spite of this, we believe that given
the high risk of unnoticed complications with vital

FIGURE 2. Missile lodged in pericardial sac towards the heart base on the atrioventricular sulcus (black arrow).
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structures”®'?, it is reccommended, when technically Finally, we stress the importance of
feasible, to proceed to removal of the foreign body videothoracoscopy as a well-founded technique to
through the route that best suits the practical and manage thoracic trauma in well-selected patients,
structural possibilities of the attending team. including extraction of mediastinal foreign bodies.

TABLE 1. Clinical case reports of patients with missile retained in the mediastinum during the period 2000-2021 in English and Spanish language

literature.

Authors | Year Age | Localiza- Initial Management Complication | Compli-| Result
(years) tion diagnostic cation
method time
Muhoz | 2021 Perlcardl- X-ray | Videothoraco- None Surwved
etal. scopy (VATS)
Coleman 2020 39 Left ven- X-ray Conservative None Surwved
etal. tricle
Volpeet | 2018 | M 34 | Intracavi- Extraction [Pulmonary throm-| ND Survived
al. tary (RV) through bo-embolism
sternotomy
Lapaet [ 2017 | M 26 Septum Extraction Embolization |Intraope-| Survived
al. through towards RECA rative
sternotomy
Mishra et| 2017 | M 26 | Pericardi- Conservative | Erosion of the left | 31 days
al. inferior pulmonary
vein + tamponade

Imbert [ 2016 | M 59 Unsuccessful Migration 3 months| Survived
etal. extracction to basal
artery through segmentary
sternotomy artery

Millsetal.| 2014 | M 20 Left atrial Extraction None NA Survived
wall through
sternotomy

Maffeiet| 2010 | M 30 Lateral Unsuccessful Extra cardiac Periope- | Survived
al. wall of LV extraction migration (not rative
through open | defined); possible
sternotomy | migration to left
pulmonary vein
was assumed

DeBlois | 2006 | M 26 |Leftventri-| X-ray Conservative None NA Survived
etal. cular wall
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