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SUMMARY: During a 10 year period ending in July 1988, 66 patients with cardiac injury were oper-
ated at the department of Cardiovascular Surgery at Cukurova University, Faculty of Medicine. Sixty-
three patients (95.45%) were male. Their ages ranged between 13 and 59 years. Fifty-four patients
(81.81%) had stab wounds and nine (13.63%) gunshot wounds. Three patients (4.54%) had blunt
trauma. Thirteen patients (16.69%) were in the terminal stage, 37 patints (56.60%) were in a shock state
and 16 patients were hemodynamically stable (24.04%) upon hospitalization. Thirty-two patients
(48.48%) had evidence of cardiac tamponade and 18 patients (22.27%) were in hemorrhagic shock at
the initial examination. Overall mortality was 16.66 percent(11/66). Four of 54 patients (7.40%) with
stab wounds died in comparison to 5 out of 9 patients (55.55%) with gunshot wounds (P<0.05). Mortal-
ity for the patients in terminal stage was 30.76 percent (4/13) and 13.51 percent (5/37) for those in
shock stage. On the other hand, mortality rate in patients with cardiac tamponade was 9.37 percent
(3/32) and 33.93 percent (6/18) for the patients with hemorrhagic shock (P<0.05).
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INTRODUCTION
Cardiac injuries in civilian life have often been

regarded as an uncommon form of trauma. With the
steady increase in the incidence of civilian trauma in
recent years there has been a concomitant rise in cardiac
injuries. Up to the end of 19'th century this type of wound
was thought to be invariably fatal. However rapid and
accurate diagnosis leading to early or immediate opera-
tive intervention has resulted in a decrease in mortality
and an increase in the recovery of patients with penetrat-
ing cardiac injuries who in the past would never have sur-
vived. It has been estimated that 80-90 percent of patents
with stab wounds, who reach the hospital alive, can be
saved now (3,5,7,11,13,14,15,17).

The present report rewievs our experience 66 patients
who had sustained penetrating cardiac injury during the
10 year period ending in July 1989.

MATERIALS AND METHODS
Sixty-six patients with cardiac injury has been reviewed in

this article. Sixty-three (95.45%) of these patients were male and
3 (4.54) were female.

Their ages ranged between 13 and 59 years. Fifty-four
patients (81.81%) were in the 20-40 age group.

According to hemodynamic status and clinical conditions,
patients were classified into three categories in this study:

A) Terminal stage; no detectable arterial blood pressure and
peripheral pulse.

B) Shock stage; initial systolic blood pressure of less than 80
mmHg.

C) Hemodynamically stable patients.
When peripheral circulatory failure was present and the con-

trol venous pressure was equal or greater than 14 cm H2O,
acute cardiac tamponade was considered. On the other hand if
the central venous measurement was below 4 cm H2O a diag-
nosis of acute hypovolemic shock was made.

Since the majority of these patients were emergency cases,
and needed immediate surgery usually time consuming preop-
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erative tests were not carried out. Patients with suspected car-
diac injury were managed by emergency thoracotomy as well as
rapid volume replacement. No patient underwent thoracotomy in
the emergency room. Cardiopulmonary bypass was not required
by any of the patients. All of the patients had left anterior thora-
cotomy through the 5'th intercostal space. If necessary, trans-
verse sternotomy and right thoracotomy were also carried out.
The cardiac wounds were sutured with pledged silk sutures.

Statistical analysis
The chi-square test was used to compare the mortality in the

different types of patients. Differences resulting in a (P) value
less than 0.05 were considered significant.

RESULT
During the 10 year period ending in July 1988, 66

patients with cardiac injury were admitted to the depart-
ment of Cardiovascular Surgery at Çukurova University
Faculty of Medicine.

Sixteen of 66 patients (24.24%) were admitted the
emergency room within the first 30 minutes after the injury,
and 32 patients (48.48%) within the first hour. Fifty four
patients (81.81%) had stab wounds and nine (13.63%)
gunshot wounds. In 3 patients (4.54%) cardiac injuries
were due to the inward displacement of rib fragments pro-
duced by blunt trauma of the chest. Penetrating wounds
on the body surface were situated on the left hemithorax
in 35 patients on the right hemithorax in 19 and bilateral in
6. In 3 patients the wounds were over the epigastrium.

Hemothorox, pneumothorax, hemopneumothorax were
detected in 33 patients (64.07%) widened mediastinum in
five (9.80%), pneumopericardium in two and bullet in car-
diac silhuette in one. There was no significant radiologic
abnormality in eleven patients (21.56%).

Only 38 patients had preoperative ECG and 1 of these
had nonspecific (ST segment) changes.

The results of pericardiocenthesis performed on 40
patients were positive in 21(52.5%) and negative in 19
(47.50%). Out of 17 patients with cardiac tamponade only 3
(17.64%) happened to be negative in pericardiocenthesis.

Cardiac injury identified at explorative thoracotomy for
continuous excessive hemorrage through drainage tubes
in 20 patients. Two cardiac injuries were recognized
during surgery for other traumas: in the first case
oesephageal and bronchial lacerations secondary to blunt
trauma was the indication for thoracotomy. The second
patient had a stab wound on the eqigastrium and para-
centhesis was positive. During the laparatomy, active
bleeding through a diaphragmatic laceration was
observed.
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Table 1:  Clinical condition and related pathology in 66 panetrating

cardiac injuries.

STAGE Cardiac tam-
ponade (%)*

Hemorragic
shock (%)*

TOTAL (%)**

TERMINAL 4 (30.77) 9 (69.23) 13 (19.70)

SHOCK 28 (75.68) 9 (24.32) 37 (56.06)

STABLE - - 16 (24.24)

TOTAL 32 (48.48) 18 (27.27) 66 (100.0)

* row percentages

** column percentages

twenty-five patients had 45 assocuated injuries.

Thirteen patients (19.70%) were in terminal stage and
37 patients (56.06%) were in shock stage. Sixteen
patients (24.24%) were hemodynamically stable. Cardiac
tamponade in 32 cases (48.48%) and hemorrage in 18
(27.27%) were responsible for hemodynamic instability
(Table 1). These differences were statistically significant
(p<0.01).

Chest roentgenograms were obtained in 52 patients.

Table 2:  Localisation of cardiac wounds in 66 patients.

LOCALISATION PATIENT %

Right Ventricle 27 40.90

Left Ventricle 24 36.36

Right Atrium 5 7.57

Isolated Pericardium 3 4.54

Left Ventricle and Right Ventricle 3 4.54

Left Ventricle Double 1 1.51

Right Ventricle Double 1 1.51

Right Ventricle  and VCI 1 1.51

Left Verticle and Left Atrial Appendix 1 1.51

TOTAL 66 99.94

In 66 patients there were 73 cardiac wounds i.e. seven
patients had two separate cardiac injuries (Table 2).

The overall mortality was 16.66 percent with 11 deaths
in 66 patients. Five patients (6.84%) died in the operating
room. Out of the six postoperative deaths only one was
directly related to cardiac injury. This patients was in irre-
versible shock and died on the third postoperative day.
The cause of death in one patient who was potentially sal-
vageble, was pulmonary edema due to iatrogenic exces-
sive fluid infusion. The remaining four postoperative
deaths were due to concomitant injuries rather than car-
diac injuries.

Mortality was 30.76 percent (4/13) among the patients
who were in terminal stage. For the shock state patients



extravasated blood, cardiac tamponade will not develop
and the presenting signs and symptoms will be those of
blood loss. However if the pericardial wound does not
permit free drainage of blood pericardial tamponade may
occur. Thus, the two principle immediate consequences of
a penetrating cardiac injury are exanquinating hemor-
rhage and acute cardiac tomponade. In both conditions
peripheral circulatory failure i.e. shock is evident
(5,7,14,15).

In our group 19.69 percent of the 66 patients were in
terminal stage, 56.06 percent in shock stage and 24.04
percent were hemodynamically stable (Table 1). Cardiac
tamponade was identified in 32 patients (48.48%) and
hemorrhagic shock was encountered in 18 patients
(27.27%). On the other hand, the taphology in terminal
stage patients was caused by either exanquinating hem-
orrhage (69.23%) or cardiac tamponade (30.76%)
(Table 1).

In case of a possible cardiac injury, in order to avoid
loss of valuable time, time consuming tests such as; pro-
longed serial roentgenographic studies, fluoroscopy,
echocardiography, radioisotopic scanning or angiocardio-
graphy should be avoided (1,5,7,8,9,14,15). In this group
preoperative chest roentgenography was done in 52
patients whose condition permitted. Only in two patients
with pneumopericardium and one with foreign body on
cardiac shadow the x-ray analyses were helpful in diagno-
sis. Hemothorax, pneumothorax and hemopneumothorax
were nonspecific x-ray finding for cardiac injury and
included 65 percent of our patients. On the other hand an
enlarged cardiac silhouette or widened mediastinum may
support the diagnosis, but is also nonspecific. In fact lack
of the change of size of the cardiac shadow does not
exclude the presence of cardiac injury (1,7,8,10,14,15).

All of the patints with positive pericardiocenthesis
prove to have cardiac injury, but a negative pericardiocen-
thesis does not rule out the presence of cardiac injury or
tamponade. Negative results have been observed up to
the 25 percent of patients with ducumented blood in peri-
cardial sac (7,10,15). This is supported by the present
study. Pericardiocenthesis was performed on 40 patients
and 19 negative. However 3 of the negative results
(17.6%) were false negative in patients with significant
cardiac tamponade.

Median sternotomy and thoracotomy are used to
approach to the cardiac injury (3,5,14,20). Since control of
possible concomitant injuries of the chest wall, lungs, and
posterior mediastinal structures could be difficult through a
median sternotomy, appropriate anterolateralthoracotomy
incision was preferred in our cases. In this approach inci-
sion can be extended to the contralateral thorax across
sternum if necessary.
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whether secondary to cardiac tamponade or hemorrage,
mortality was 13.51 percent (5/37). In stable patients this
rate was 12.51 percent (2/16). The difference in mortality
in these three groups was not significant either (P>0.05).

On the other hand mortality in patients with cardiac
tomponade was 9.37 percent (3/32) and 33.33 percent
(6/18) for the patients with hemorrhagic shock. The differ-
ence was statistically singificant (p<0.05). Mortality in
patients who had a single cardiac was 13.55 percent
(8/59) and 42.85 percent (3/7) for patients with two sepa-
rate cardiac lesions. This difference was statistically signif-
icant too (p<0.05).

DISCUSSION
The increasing number in incidence of phsical violance

and high speed transportation has resulted in correspon-
ding increase in the cardiac traumas. We presented 45
penetrating cardiac injuries in a paper in 1985 (20). During
the last 4 years 21 new cases have been added.

In civilian life penetrating cardiac injuries are caused
by a veriety  of mechanisms. Stab and gunshot wounds
are most frequently encountered (3,5,6,7,11,13,14,17). In
the present series of 66 penetrating cardiac injuries the
incidence of stab wounds are foremost with 54 patients
(81.81%) followed by gunshot wounds in nine patients
(13.63%). This striking difference is probably due to gov-
ernment restriction and difficulties in the trade and carrying
of guns in this country.

In this series 3 of 66 (4.5%) penetrating cardiac injuries
were caused  by blunt traumas. These three patients were
polytraumatised and had serious cranial, abdominal and
tracheo-bronchial concomitant injuries. These multiple
injuries caused problems in diagnosis, treatment progno-
sis of the patients.

Penetrating injuries resulting from stab wounds con-
trary to gunshot wounds do not cause extensive celluler
destruction adjacent to the wound. They are like surgical
incisions and transmural wounds in the thick walled left
ventricle may actually seal spontaneously and do not
cause a large amount of blood loss (11,12,14,17).

The incidence of injury to each chamber of the heart is
a reflection of the area of exposure in relation with the
geometry of the anterior chest wall (5,7,13,14,15). This
can also be seen in our series; the most commonly
involved chamber was the right ventricle (45.20%), fol-
lowed by in decending order of frequency, the left ventricle
(41.09%), the right atrium (6.84%) and left atrium with
vena cava inferior (1.34%) (Table 2).

The pathophysiological manifestations, initial presen-
tation and clinical course of penetrating cardiac wound
depends also upon the nature of the pericardial wound. If
the pericardium remains open and allows free drainage of



It is difficult to evaluate the result of cardiac injuries
because several factors effect the survival and mortality of
patients. In literature mortality rates are given in a wide
range of 90 to 10 percent because of the reason stated
above (4,5,7,9,14,16-19).

Overall mortality in this series was 16.66 percent with
11 deaths in 66 patients. Is mentioned above only 6
deaths (5 peroperative and 1 postoperative) were directly
attributed to the cardiac trauma (9.09%). This is 54.54 per-
cent of the total mortality. Cranial trauma, irreversible
shock and infection (peritonitis and mediastinitis) were
other causes of postoperative deaths.

Mortality in patients who reach at the emergency room
alive but without detectable blood pressure and pulse (ter-
minal stage patients) is between 50 and 80 percent
(5,6,14,18). This is supported in this study ; stage patients
had the highest rate of 30.76 percent while hemodynami-
cally stable ones had only 12.50 percent. Mortality was
13.51 percent among the shock stage patients. But the
difference in these groups was statistically not significant.

Up to a point pericardial tamponade contributes to the
reduction or cessation of hemorrhage from cardiac wound
and may be lifesaving. But beyond that point it produces
profound shock which proves fatal unless promptly
releived (2,15,16). If there is a communication between
atmosphere and the chest cavity or pleural cavity, hypov-
olemic shock rather than tamponade may be the initial
presenting picture.

The limited life saving effect of pericardial tamponade
has also been observed in this series. The mortality
among the patients with pericardial tamponade is strik-
ingly lower than the patients with hemorrhagic shock (9.37
and 33.33% respectively, p<0.05).

Penetrating cardiac injuries continue to carry a signifi-
cant mortality. Patients generally present with arterial
hypotension and venous hypertension. Because it is
potentially lethal if there is a slightest possibility of cardiac
trauma in a local injury immediate thoracotomy for inspec-
tion of the heart and control of bleeding should be done.
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