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ARTICLE INFO ABSTRACT
Keywords: Cardiac impalement is a rare and usually fatal injury. Immediate recognition and surgical
Penetrating cardiac injury intervention are decisive factors for patient survival. This is a reported case of cardiac impalement

Cardiac impalement
Thoracic trauma
Penetratin lesion

with left ventricular transfixation, whose prehospital management, surgical treatment and post-
operative care were successful.

Introduction

Penetrating cardiac trauma is a rare event (0.1% of trauma admissions) [1]. Impalement injuries occur when a foreign body
penetrates a body cavity or extremity and transfixes the internal structures [3]. Data from the National Trauma Data Bank version 3.0
points out that among cardiac penetrating trauma cases, cardiac impalement injuries account for only 0.9% of all such injuries. Unlike
injuries that cause only perforation of the heart, impalement trauma is almost always fatal, and patients rarely reach the care center
[3]. Considering the severity of the injuries and the risk of imminent death [4] a rapid initial assessment is essential and immediate
surgical management is imperative [2].

Case report

Male patient, 70 years old, victim of self-aggression with impalement by tool (Phillips screwdriver) in the left hemithorax. In the
pre-hospital care, the object was fixed on the thorax (Fig. 1) and the patient was immobilized with a rigid board and cervical collar.
Oxygenation was ensured via orotracheal intubation and peripheral venous access with serum therapy. The patient was quickly
transported via helicopter to the emergency department. On admission, he was pale, with decreased peripheral perfusion, hypotensive,
tachycardic, intubated, and with decreased vesicular murmur in the left hemithorax. The patient was referred directly to the operating
room.

Left anterolateral thoracotomy was performed in the 5th intercostal space (ICS). After opening the cavity, a tense, dark-colored
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pericardial sac was noted, indicating cardiac tamponade. Longitudinal pericardiotomy was performed, cutting parallel and anteriorly
to the phrenic nerve, with immediate extravasation of approximately 200 ml of blood. A stabbing weapon transfixing the left ventricle
(LV) was identified. After removal of the sharp object, the cardiac lesions were observed in the LV anterior wall near the anterior
descending artery (Fig. 2), which presented bleeding from inside this cardiac chamber, and in the LV posterior wall, near the posterior
descending artery (Fig. 3). After digital tamponade of the injured sites, the anterior orifice was repaired by continuous suture with 3-
0 polypropylene yarn; the posterior orifice was sutured under a square fragment (4cm [2]) with 3-0 polypropylene suture. After repair
of the lesions and review of hemostasis, two water sealed drains (UWSD) were inserted and the surgery was concluded.

The patient was stable and then referred to the Intensive Care Unit (ICU). He developed paroxysmal atrial fibrillation and atrial
flutter, controlled with amiodarone, carvedilol and full anticoagulation. He showed good recovery after clinical support measures and
intensive care. Transthoracic echocardiogram on the fifth postoperative day showed LV with increased mass, mild global systolic
dysfunction and normal diastolic function, in addition to enlargement in left atrium and right ventricle. There was also a psychiatric
evaluation. He remained in ICU for 14 days and was discharged 20 days after the operation.

Despite the severity of the cardiac lesions suffered by the patient, he returned to his daily life after hospital discharge.

Discussion

Most Penetrating Cardiac Trauma (PCT) occur from stabbing weapons or firearm projectiles [2]. In the care, one should consider
that penetrating injuries in the thorax or abdomen have the potential to cause cardiac injury, especially when they occur within the
area known as Ziedler's area (Cardiac box), an area limited superiorly by the clavicles, laterally by the hemiclavicular lines and
inferiorly by the costal margins [5]. Because it comprises most of the anterior face of the heart, the right ventricle is the most
vulnerable cardiac chamber to penetrating injuries [2]. A relative frequency of 43% is estimated for the right ventricle and 34% for the
left ventricle [2,6].

The majority of penetrating cardiac injuries have life-threatening complications: cardiac tamponade, hemorrhage, hypovolemic
shock, and arrhythmias [3,4].

Impalement cardiac injuries are an extremely rare type of PCT and survival outcomes are even rarer [3]. National Trauma Data
Bank 3.0 counted 2016 patients with PCT out of a total of 1,310,720 patients. 13 out of 19 patients with cardiac impalement died. This
corresponds to a 68.4% mortality rate. However, this rate may be underestimated, because many victims die at the scene [1].

Pre-hospital care (PHC) is the main variable related to prognosis [4]. A retrospective study showed that the improvement in PHC
resulted in better monitored parameters at the emergency room and reduced mortality from PCT [7]. The approach in impalement
injuries should be to stabilize the object, ideally, not manipulating or removing it before direct visualization is guaranteed [8]. If
cardiac trauma is suspected, a quick transport to the closest trauma center is crucial for patient survival and must be priorized [9,10].
Most patients are shocked, requiring immediate resuscitation manouvers and surgical treatment [2,5]. However, stable patients may
benefit from complementary exams. In this case, imaging exams were not performed because of the patient instability, high probability
of cardiac injury and tamponade - related to the location, direction and pulsatile pattern of the object and requiring immediate
intervention.

Immediate surgery is the only significant treatment [2]. A anterolateral thoracotomy, at the 4th or 5th ICS is the beginning [2,4].
There are several techniques for temporary control of the lesion: digital maneuver, use of foley catheter and skin staples [11]. It is not

Fig. 1. Phillips® screwdriver impaled, stabilized with bandage.
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Fig. 3. A: Orifice in the posterior wall of the LV, close to the posterior descending artery; B: Repair of the posterior orifice with 3-0 polypropylene
suture and Gelfoam®.

necessary to completely stop the bleeding, but to reduce it, in order to facilitate cardiac repair. The digital compression is the simplest
and most direct method [5]. The definitive repair can be realized with continuous or separate stitches, with 3-0 diameter poly-
propylene sutures, using pledgets (preferably in ventricular wounds. The surgeon should cover as much myocardial tissue as possible,
because superficial repairs can cause more injuries to the tissue around the wound, usually friable [5]. Posterior cardiac wounds are a
problem because they require heart elevation, which often leads to hypotension, bradycardia, and possibly cardiac arrest. Because of
these risks, the lifting should not be extended beyond necessary. When closing the wounds, the sutures usually cannot be tied at the
same moment when placed, but only after a moment of recovery in the normal position [12]. For the posterior hole approach in this
case, a local hemostatic fragment was anchored, reducing the amount of stitches and minimizing cardiac manipulation.

Studies about surgical complications from PCT are limited. In the immediate postoperatory, monitoring bleeding and the recur-
rence of pericardial fluid is required, because they are both risk factors for new tamponade, and cardiogenic shock. These patients are
at risk for pericarditis and post-cardiac injury syndromes [13]. Complications also include those seen after elective surgery, including
cardiac dysfunction from infarction, arrhythmias, surgical site infection, sternal dehiscence, and mediastinitis [14]. In the present case,
the patient developed atrial fibrillation and flutter. They were controlled with medication in intensive care. He also had a mild global
systolic dysfunction on echocardiography, probably related to his age or to the cardiac lesion itself.

This case is rare, because even after an uncommon severe injury, a good outcome happened. Fast and efficient PHC, immediate
transfer to a trauma center, primary and secondary evaluation according to the ATLS® protocol, recognition, immediate surgery and
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intensive postoperative care contributed to the good prognosis.
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