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ABSTRACT

RESUMEN

Introduction: cardiac injuries represent a group of
pathologies within thoracic trauma that often result in fatal
hemorrhage. These types of injuries can be contained by the
membrane surrounding the heart, allowing enough time for
the patient to receive emergency treatment. Case report: we
present two patients with stab wounds to the thorax. The first
patient presented wounds to the anterior and posterior wall of
the right ventricle and an injury to the diaphragm and liver.
The second patient was admitted with a left ventricle wound
very close to the anterior descending artery and a left lung
laceration. Both cases underwent emergency surgery, and
sutures were performed both in cardiac cavities and injured
structures with favorable evolution. At the present date, they
are still alive with no cardiovascular complications.

Introduccidn: las lesiones cardiacas constituyen un grupo
de patologias dentro del trauma toréacico que muchas veces
resultan en hemorragia fatal. Este tipo de lesiones pueden ser
contenidas por la membrana que rodea el corazén, lo que ge-
nera suficiente tiempo para que el paciente reciba tratamiento
de emergencia. Presentacion de caso: presentamos dos
pacientes con heridas de arma blanca en el torax. El primer
paciente present6 heridas en la pared anterior y posterior
del ventriculo derecho, ademés de lesion en el diafragma y
el higado. El segundo paciente ingresé con una herida en el
ventriculo izquierdo muy cerca de la arteria descendente ante-
rior y también present6 una laceracion del pulmon izquierdo.
Ambos casos fueron intervenidos de urgencia, realizandose
suturas tanto en cavidades cardiacas como en estructuras
lesionadas con evolucion favorable. En la actualidad, siguen
vivos sin complicaciones cardiovasculares.

INTRODUCTION

enetrating cardiac trauma (PCT) has been

well defined over time. It was first described
in Homer’s famous lliad, where exsanguination
is described as a cause of death due to foreign
objects penetrating the heart.!

Penetrating cardiac injuries are devastating
injuries that currently represent a 40-90%
mortality rate. Its short therapeutic window
implies a surgical challenge where treatment
depends on the patient’s mechanism of injury
and hemodynamic status.?® The most affected

cavity in this type of lesion is the right ventricle
due to its anterior location.” Surgical repair in
PCT has improved notably in recent decades,
with successful surgical results.®

CASE PRESENTATION

Case 1:a27-year-old male was brought by relatives
with a stab wound in the anterior precordial
region. During the physical examination, the
patient was drowsy, hypotensive (80/50 mmHg),
with tachycardia (110 beats/min), jugular vein
distention and muffled heart sounds.
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Initial laboratory tests showed a hemoglobin
of 10.6 g/L with a normal white blood cell count
and normal platelet count.

The surgery was performed in supine
decubitus. The patient experienced a cardiac
arrest during general anesthesia induction
and was provided with rapid stabilization.
Then a left thoracotomy with transverse
sternotomy was performed via the fourth
intercostal space following vascular control of
the mammary arteries.

A large hematoma was found opening the
pericardium in the anterior wall of the right
ventricle (RV). A clot was extracted, and an
internal cardiac massage was performed.

After sinus rhythm was recovered, a 1 cm
wound was found in the anterior wall of the
RV, near the lower margin of the heart. The
wound was irrigated and closed with a 3-0
nylon suture. A 1 cm laceration was also found
in the inferior wall of the RV and was closed
with a 3-0 nylon suture.

The left margin of the heart was lifted with
no signs of bleeding (Figure 1), and we then
performed ligation of the internal mammary
arteries. Subsequently, the thoracic cavity was
explored with no findings of pleuropulmonary
lesions (Figure 2). A 2 cm laceration in the
diaphragmatic side of the liver was repaired

Figure 1: Exposure to cardiac sutures. Suture on the
anterior wall of the right ventricle (yellow arrow).
Inferior wall suture (black arrow).

Figure 2: Left anterolateral thoracotomy with a
transverse section of the sternum. Opening of the
pericardium with cardiac visualization (yellow arrow)
and opening of both pleurae with the observation of both
lungs (blue arrows).

with a 3-0 nylon suture by performinga 10 cm
longitudinal incision in the epigastrium. The
surgery was finished with no other complications.

During the postoperative period, three
units of red blood cells were transfused, and
1 gram of ceftriaxone every eight hours was
administered. Days later, an exploratory
laparotomy was performed because of severe
persistent abdominal distension. Nevertheless,
we did not find any alterations. The patient was
referred to the Intensive Care Unit (ICU) of a
private clinic by agreement with the ministry of
health, where he evolved favorably.

Follow-up visits were made for a total period
of one year after surgery, and no cardiovascular
sequelae were reported.

Case 2: a 38-year-old male was admitted
to the emergency department with a stab
wound in the lateral region of the thorax.
On admission, the patient was dyspneic,
hypotensive (80/50 mmHg), with tachycardia
(130 beats/min), jugular vein distention and
muffled heart sounds.

Initial laboratory tests showed a hemoglobin
of 8.7 g/L with a normal white blood cell count
and normal platelet count.

A life-saving pericardiocentesis was
performed in the emergency room and resulted
in an immediate improvement of the patient’s
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hemodynamic status. Five units of red blood
cells were transfused, and 2 grams of cefazolin
and an intravenous norepinephrine infusion
were administered.

The patient was rapidly taken to the
operating room (OR), where a left thoracotomy
was performed via the fourth intercostal
space. We immediately found a cardiac
tamponade that improved with the opening
of the pericardium.

After blood aspiration was performed, we
identified a 2 cm longitudinal laceration in
the left ventricle (LV), approximately half a
centimeter from the left anterior descending
artery (LAD). A cross stitch was made to control
bleeding, using a 3-0 nylon suture that bordered
the LAD artery in the epicardium, deepening
the incision below the artery and returning to
the other edge of the ventricular wound to
avoid kinking of the vessel and prevent the
occurrence of perioperative infarction. An
additional stitch was placed due to residual
bleeding, and both stitches were reinforced
with a pericardial patch (Figures 3 and 4).

A nylon 3-0 suture was used to close a 3
cm laceration located in the lower lobe of the
left lung, and we then performed ligation of the
internal mammary arteries. Other structures of
the thorax were checked without any abnormal
findings, and a 24 cm thoracostomy tube was
placed. The surgery was finished with no other
complications.

Figure 3: View of left heart and lung: lung suture
(yellow arrow), cardiac suture with a pericardial patch
(white arrow).

RV = right ventricle. LV = left ventricle.
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Figure 4: View of left heart and lung: pericardial
patch (black arrow), lung suture (blue arrow),
anterior interventricular groove, course of the anterior
descending artery (yellow arrow).

During the postoperative period, the patient
remained in the ICU with a thoracostomy tube
for four days and an intravenous treatment
of meropenem 500 mg every eight hours for
seven days. The patient was discharged three
days later and continued to be evaluated for
one year without cardiovascular complications.

DISCUSSION

Historically, cardiac injuries had fatal outcomes
and were considered untreatable; currently,
around 90% of patients die before reaching
the emergency room.? Some authors have
found associations between mortality and
hemodynamic status of the patient on
admission, type of weapon, surgical findings,
and complexity of the repair.'® In our case, the
role played by the medical emergency team
was crucial for the survival of these patients.

A cardiac injury should be suspected
in any patient with penetrating wounds in
the thorax, especially in the anterior face of
the thorax, mainly on the left side, upper
abdomen, and neck."’

The presence of agitation, cold extremities,
venous distension of the neck, paradoxical
pulses and muffled cardiac sounds in patients
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with penetrating wounds suggest cardiac injury
with tamponade.® Some authors consider
cardiac tamponade as a protective factor for
patient survival.’ The resolution of tamponade
increases cardiac output, restores normal
circulation, and improves anoxia.'® Cardiac
tamponade was present in both our patients,
where a life-saving pericardiocentesis was
performed in one of them before the patient
was rapidly taken to the OR.

The RV is affected more frequently than the
LV due to its location and anterior extension.?
Bamous et al. showed similar results, with
greater involvement of the RV (56%), 52% of
which was associated with PCT."*

There are several types of approaches
to dealing with PCT, including left anterior
thoracotomy, right anterior thoracotomy,
pericardial window, and median sternotomy.
The latter is widely used due to its exposure,
although it is not as fast as other approaches.
In our cases, left thoracotomy with transverse
sternotomy was performed in one patient,
where a classic sternotomy would have delayed
vascular control.

Several authors recognize that the survival
rate after suffering a penetrating cardiac injury
probably depends on the time of attention."?
Stranch et al. found a highly significant
association between delay in reaching the
hospital, clinical condition on admission,
mechanism of injury, and aggressive surgical
treatment with survival rates.'®

CONCLUSIONS

Emergency thoracotomy, which is characterized
by relief of tamponade and control of bleeding,
is an important pillar that increases survival in
patients with PCT. The left anterior thoracotomy
is the fastest cardiac approach and, with its
extension to a transverse sternotomy, offers
wider exposure to right chambers and caval
veins. After surgical intervention, the patient
should undergo a thorough cardiological study
to rule out intracardiac lesions.

REFERENCES

1. Asensio JA, Stewart BM, Murray J, Fox AH, Falabella
A, Gomez H et al. Penetrating cardiac injuries. Surg

10.

11.

12.

13.

Clin North Am [Internet]. 1996; 76 (4): 685-724.
Available in: https://linkinghub.elsevier.com/retrieve/
pii/S003961090570476X

. Grande AM, Antonacci F, Aseni P. Penetrating cardiac

stab wounds: a case report with management algorithm
and review of the literature. Emerg Care J [Internet].
2018; 14(2). Available in: https://pagepressjournals.
org/index.php/ecj/article/view/7384

. Cottini M, Pergolini A, Ranocchi F, Musumeci F. The

role of heart team approach in penetrating cardiac
trauma: case report and review of the literature. Braz
] Cardiovasc Surg [Internet]. 2018; 33 (1): 99-103.
Available in: https://bjcvs.org/pdf/2836/v33n1a17.pdf

. Mishra B, Gupta A, Sagar S, Singhal M, Kumar S.

Traumatic cardiac injury: experience from a level-1
trauma centre. Chinese ] Traumatol [Internet]. 2016;
19 (6): 333-336. Available in: https://linkinghub.
elsevier.com/retrieve/pii/S1008127516302644

. Gémez CG, Hola BJ. Penetrating cardiac trauma.

Review of 36 operated patients. Rev Chil Cir [Internet].
2009; 61 (5): 453-457. Available in: http://www.
scielo.cl/scielo.php?script=sci_arttext&pid=50718-
40262009000500010&Ing=en&nrm=iso&ting=en

. Moreno C, Moore EE, Majure JA, Hopeman AR.

Pericardial tamponade: a critical determinant for
survival following penetrating cardiac wounds. |
Trauma [Internet]. 1986; 26 (9): 821-825. Available
in: http://journals.lww.com/00005373-198609000-
00007

. Lateef Wani M, Ahangar AG, Wani SN, Irshad I, Ul-

Hassan N. Penetrating cardiac injury: a review. Trauma
Mon [Internet]. 2012; 17 (1): 230-232. Available in:
http://traumamon.com/en/articles/72855.html

. Furukawa H, Tsuchiya K, Ogata K, Kabuto Y, lida Y.

Penetrating knife injury to the heart. Jpn J Thorac
Cardiovasc Surg [Internet]. 2000; 48 (2): 142-144.
Available in: http://link.springer.com/10.1007/
BF03218111

. Embrey R. Cardiac trauma. Thorac Surg Clin [Internet].

2007; 17 (1): 87-93. Available in: https:/linkinghub.
elsevier.com/retrieve/pii/S1547412707000047

Kang N, Hsee L, Rizoli S, Alison P. Penetrating
cardiac injury: overcoming the limits set by nature.
Injury [Internet]. 2009; 40 (9): 919-927. Available
in: https://linkinghub.elsevier.com/retrieve/pii/
50020138308005706

Hais Elamery IA, Kadim ME. Penetrating cardiac
injuries: role of emergency thoracotomy. Diyala ] Med
[Internet]. 2019; 17 (2): 85-91. Available in: http://djm.
uodiyala.edu.ig/index.php/djm/article/view/499
Mina MJ, Jhunjhunwala R, Gelbard RB, Dougherty
SD, Carr JS, Dente CJ et al. Factors affecting
mortality after penetrating cardiac injuries: 10-year
experience at urban level | trauma center. Am J Surg
[Internet]. 2017; 213 (6): 1109-1115. Available
in: https://linkinghub.elsevier.com/retrieve/pii/
S50002961016303932

Isaza-Restrepo A, Bolivar-Sdenz D), Tarazona-Lara M,
Tovar JR. Penetrating cardiac trauma: analysis of 240
cases from a hospital in Bogota, Colombia. World
J Emerg Surg [Internet]. 2017; 12 (1): 26. Available
in: http://wjes.biomedcentral.com/articles/10.1186/
s13017-017-0138-1

Cardiovasc Metab Sci. 2022; 33 (3): 113-117

www.cardiovascularandmetabolicscience.org.mx



Valdés-Dupeyron O et al. Penetrating cardiac trauma in a second-level hospital 117

14. Bamous M, Abdessamad A, Tadili J, Kettani A, Faroudy Funding/support: no financial support was
M. Evaluation of penetrating cardiac stab wounds. received for this study

Scand J Trauma Resusc Emerg Med [Internet]. 2016; . .
24 (1): 6. Available in: http://www.sjtrem.com/ Conflict of interest: the authors declare no

content/24/1/6 conflict of interest.

15. Stranch EW, Zarzaur BL, Savage SA. Thinking outside
the box: re-evaluating the approach to penetrating

cardiac injuries. Eur ] Trauma Emerg Surg [Internet]. Correspondence:
2017; 43 (5): 617-622. Available in: http:/link. Osvaldo Valdés-Dupeyréon
springer.com/10.1007/s00068- 016-0680-7 E-mail: osvaldovaldesdupeyron@gmail.com

Cardiovasc Metab Sci. 2022; 33 (3): 113-117 www.cardiovascularandmetabolicscience.org.mx



