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Abstract

Cardiac luxation is a rare condition in cases of blunt thoracic trauma, yet it is quite fatal. We present a case of a 28-year-old man, admit-
ted to the emergency room after a motorcycle accident in a hemodynamically unstable condition and radiographic presentation of mul-
tiple rib fractures, bilateral pneumothorax, pneumomediastinum, and significant dislocation of the heart to the right. After performing
emergency bilateral tube thoracostomy and achieving hemodynamic stability, a CT scan was performed and the patient was diagnosed
with pericardial rupture with right-sided luxation of the heart. An emergency sternotomy was performed with repositioning of the
heart and pericardial reconstruction. In the postoperative period, suspicion of myocardial infarction was ruled out and the patient was
discharged with persistent traumatic monoplegia of the left upper limb and Claude Bernard-Horner syndrome. An analysis of this very

rare type of chest trauma has been made and the probable mechanism for its occurrence has been discussed.
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INTRODUCTION

The heart is injured in an estimated 15% of cases of major
blunt thoracic trauma.!!! Pericardial rupture with luxation
of the heart is a rare diagnosis and it has been associated
with a very high mortality rate of 30-64%.!2! Heart dislo-
cation is frequently associated with other severe traumatic
injuries such as valve ruptures, pelvic fractures or inter-
nal abdominal injuries, which can mask clinical signs and
symptoms.®! In patients admitted to the hospital with blunt
chest trauma and multiple rib fractures, a high index of
suspicion is required to formulate an early diagnosis and
reduce mortality.*

CASE REPORT

We present a case of a 28-year-old male with heart luxation
due to an isolated right pericardium tear with a specific clin-
ical presentation. The patient was brought to the emergency
department after being hit by a car while driving a motorcy-
cle. He was admitted to the ER in a state of shock with blood
pressure measured to 90/59 mmHg and heart rate up to 130
beats per minute. On examination, breath sounds were ab-
sent on the left hemithorax, dramatically decreased in the
right and subcutaneous emphysema was present around the
chest. Glasgow Coma Scale score at admission was 12 points.
Abdomen and limbs were found with no changes on physi-
cal examination and focused assessment with sonography in
trauma (FAST) exam showed no free fluid in the abdomen
but suspicious signs of pericardial air were found. Therefore,
a chest radiograph was done and showed tension left-sided
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pneumothorax with significant dislocation of the heart in
the right, partial right-sided pneumothorax and multiple
bilateral rib fractures (Fig. 1). An emergency bilateral tube
thoracostomy was performed and the patient was intubated.
After achieving hemodynamic stability, a whole-body com-
puted tomography was performed and showed the following
images: pericardial rupture with herniation and right-sided
luxation of the heart, persistent left-sided pneumothorax,
pneumomediastinum with the presence of air collections
along the descending part of the aorta (Figs 2A, 2B).

Additional paraclinical studies showed depression of the
ST segment from the ECG, with elevated laboratory values of
cardiac enzymes.

The neurological clinical study diagnosed a post-traumat-
ic lesion of the left brachial plexus with plegia of the left arm
based on intramedullary traumatic changes in the neck area
and Claude Bernard-Horner syndrome. A secondary larger
thoracostomy tube (34 Ch) was inserted in the left pleural
space because of the persistent pneumothorax and after ini-
tial resuscitation, preparations were made for major cardio-
thoracic intervention.

An approach via midline sternotomy was used and the
following traumatic injuries were identified: large pericardial
rupture located from the level of the diaphragm to the hilum
of the right lung with a length of 8.5-9 cm (Fig. 3), luxated
heart located entirely in the right thoracic half with intact
major vessels, while right phrenic nerve was found retracted
posteromedially at 2-3 mm from the ruptured line of the peri-
cardium along its entire length.

Manual repositioning of the heart was performed and
subsequently, the pericardial defect was repaired with its
tissues and closure of the right pleural tears. A total of 4
silk (size 0) stitches were applied, the first being X-shaped
(Fig. 4), and the remaining 3 were made in a simple fashion
with distance from each other 2 cm. A drain was left in the
pericardial space. Rapid recovery of hemodynamic stability
was observed following the procedure and the treatment con-
tinued in the ICU. The postoperative chest radiograph was
normal (Fig. 5).

After cardiac repositioning, ECG changes suspicious for
myocardial infarction were no longer recorded and cardi-
ac enzymes were in normal ranges from laboratory studies.
Areas of pulmonary contusion were identified in both lungs
on postoperative CT (Figs 6A, 6B). The patient was dis-
charged on the 42nd postoperative day with persistent plegic
left upper limb and Claude Bernard-Horner syndrome and
was referred to a rehabilitation center.

DISCUSSION

Isolated pericardial ruptures without damage to the myo-
cardium or valvular apparatus are very rare in clinical prac-
tice.") Patients who have suffered an accident or other se-
vere blunt trauma to the heart and chest die on site, during
transport, or in the first hours in a non-specialized medi-
cal establishment.[®) Another severe chest injury resulting

Figure 1. Chest radiograph showing tension pneumothorax on
the left with a complete collapse of the lung, partial pneumotho-
rax on the right. Significant dislocation of the heart to the right.

Figure 2. A. CT of the thorax. Heart, aortic arch and main vessels
positioned in the right thoracic half. B. Pneumomediastinum along
the course of the descending part of the aorta. Subcutaneous emphy-
sema on the left axillary area. Minimal pleural effusions bilaterally.
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Figure 3. Ruptured pericardium grasped with instruments.

Figure 4. The first (X-shaped) pericardial suture.

from a similar mechanism of action with rapid deceleration
and associated with high mortality is the blunt aortic inju-
ry (BAI). It is also observed with hemodynamic instabili-
ty in the absence of intraperitoneal, pleural or pericardial
bleeding and refractory to fluid resuscitation. The main key
point in differentiating both conditions is the widening of
mediastinum on chest X-ray in BAI and sometimes loss
of aortic knob, apical capping from blood in the apex, dis-
placement of left mainstem bronchus, nasogastric tube to
the right, deviation of the trachea or right mainstem bron-
chus and widening of the paravertebral stripe.”’

Heart Luxation in Blunt Thoracic Trauma

Figure 5. Chest radiograph: normal positioning of heart and
major vessels, post-traumatic pulmonary contusion areas in both

lungs.

Figure 6. A. Chest CT: normal positioning of heart and major

vessels postoperative. B. Areas of contusion in dorsal segments

of both lungs.
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In cases of pneumothorax, after lung expansion by tube
thoracostomy, pericardial rupture with heart dislocation to
the left or, less frequently, to the right may go undetected in
the initial hours of arrival.8! Laboratory and ECG changes
with catecholamine therapy suggest myocardial infarction,
but without being definitive. In some cases of severe chest
trauma, the FAST exam and particularly examination of the
pericardial area with this method may be difficult to per-
form due to cardiac dislocation, presence of tension pneu-
mothorax and massive subcutaneous emphysema. When a
CT image of a ruptured pericardium is suspected, the di-
agnosis and the specific surgical approach are greatly facil-
itated. The choice of operative method (thoracoscopy, wide
thoracotomy) and access (sternotomy, lateral thoracotomy)
is based on a clear diagnosis and readiness to restore organ
and vascular lesions of direct and indirect nature.’

Lindenmann et al. and Wang et al,, reported similar cas-
es but compared to our technique they used left thoracot-
omy as an operative approach and prosthetic material was
used to repair the pericardial rupture.[1%11]

The intimate mechanism of pericardial rupture in blunt
thoracic trauma is not sufficiently clarified. Factors such
as the moment of inertia, hydrodynamic impact, elastici-
ty, and resistance of different tissues are discussed.!'?! It is
noticeable that an isolated pericardial rupture is more com-
mon with two (or more) momentary energy effects than
with a single impact to the thorax. In our opinion, this is a
prerequisite for (positive) wave interference in a fluid-con-
taining organ (heart) and the closed space around it, which
increases the power of the hydrodynamic shock and results
in an underlying tissue with less elasticity (pericardium).

CONCLUSION

Pericardial rupture with cardiac herniation is a rare injury
seen after blunt thoracic trauma. A high index of suspicion
is required in cases of rapid deceleration mechanisms in

trauma that present with hypotension and signs of heart
dislocation with hemodynamic instability. If the injury is
recognized in time, treatment is simple and effective. The
shortened time for surgical intervention with manual re-
positioning of the heart is a major factor for a favorable
outcome.
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Pe3tome

Hucnokauus ceppua — pegKoe COCTOSAHME IIPU TYIONM TpaBMe IPYJAHONM KIETKM, OfIHAKO OHO IPUBOAUT K JIeTaIbHOMY UCXORY. Mbl
IpefCTaB/IgeM CIydaii 28-71eTHEr0 MY>KYMHbI, JOCTABJIEHHOTO B OT/E/IEHME HEOT/IOXKHON ITOMOLIY II0C/Ie MOTOLMK/IETHOI aBapuu B
reMOAVHAMUYECK HeCTabJMIBHOM COCTOSHIM U PEHTTEHONIOTMYECKH C MHOXXeCTBEHHBIMU IIeperioMaMy pébep, [BYCTOPOHHNM ITHEB-
MOTOPAKCOM, THEBMOMEAMACTMHYMOM U 3HAYMTEeIbHBIM CMellleHIeM cep/ilia BIIpaso. IToc/ie BHIIOMHEHNA SKCTPEHHO IBYCTOPOHHEI!
TPYy6YaTOI TOPAKOCTOMUM U JOCTIDKEHISA FeMOAMHAMIYECKOI CTab//IbHOCTH BBIIIO/THEHA KOMIIbIOTepHas ToMorpadust 1 y 6071bHOTO
OMarHOCTUPOBAH pa3phiB NlepUKapfa C IPaBOCTOPOHHEN AUC/IOKALMell cepalia. BeinomHeHa SKCTpeHHasA CTEpHOTOMMUA C PeIlO3ULU-
eif cepAlia ¥ PEKOHCTPYKIIVell lepuKapfa. B mocmeonepannoHHOM Iep1ofie 610 UCKTIOUEHO TIOf03peHne Ha NH(APKT MUOKapHa U
60/IbHOVI BBINMCAH C COXPAHSIOLIENCS TPaBMAaTIYeCKO MOHOIUIETMeN! JIEBOIT BepXHeit KoHeuHocTH 1 cuHppoMoM Knopa Beprapa-Top-
Hepa. IIpoBeiéH aHa/IM3 9TOTO OUYEHb PEFKOTO BYfIa TPABMBI TPYAHOI KIETKH M 0OCY>KAEH BEPOATHBIII MEXaHU3M €r0 BOSHUKHOBEHMA.

KnroueBble c/oBa

TyIas TpaBMa I'PYJHON KI€TKM, IPbIXKa CepALia, AMUCIOKAIMA Cepylla, pasphlB epuKapya
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