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Abstract 

Cardiac injuries correspond to a disruption of the continuity of the cardiac layers caused by a penetrating mechanism, with or 

without loss of tissue; they are considered penetrating when they extend beyond the parietal pericardium. These lesions most 

frequently occur following penetrating chest trauma but may also complicate blunt trauma through myocardial contusion, 

occasionally leading to tears, ruptures of the cardiac walls, or valvular damage. Penetrating cardiac trauma represents one of 

the most severe forms of thoracic injury, with high mortality despite specialized management. We report a retrospective, 

descriptive, and analytical study conducted over a ten-year period (2014–2024) in the Thoracic and Cardiovascular Surgery 

Department of Fann University Hospital in Senegal, including all patients operated on for cardiac or great vessel injuries. Six 

cases were identified, with a male predominance (sex ratio 5:1) and a mean age of 22 years. Most injuries resulted from 

interpersonal violence and assaults. Four patients presented with hemodynamic instability on admission, including two with 

cardiac tamponade. Transthoracic echocardiography was performed in five patients, chest radiography and CT scanning were 

used in two cases. All patients underwent median sternotomy. The right ventricle was the most frequently affected structure 

(66%), requiring cardiomyorraphy. Postoperative outcomes were uneventful in four patients, whereas one case of seizures and 

one septic shock were reported. Overall mortality was 33.3%. Cardiac injuries remain rare but severe events, predominantly 

affecting young individuals; their diagnosis relies primarily on clinical evaluation supported by echocardiography, and their 

management is surgical, usually without extracorporeal circulation, with a prognosis still marked by significant mortality. Our 

objective is to describe the experience in the surgical management of six cases of cardiac injuries treated at Fann National 

University Hospital over a ten-year period. 
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1. Introduction 

Cardiac injuries constitute rare traumatic lesions in routine 

clinical practice, although their incidence tends to increase in 

parallel with the rise in civilian and urban violence. They 

account for approximately 8% of penetrating thoracic trau-

mas, with an estimated incidence ranging from 0.1 to 0.3 

cases per 100,000 inhabitants per year, depending on the 

local socio-security context [1]. Although iatrogenic cases 

have been reported, most cardiac wounds result from assaults 

involving stab weapons or firearms, or from severe traumatic 

events. The right ventricle, located immediately behind the 

sternum, is the cardiac chamber most exposed during anteri-

or penetrating trauma, but the sometimes unpredictable tra-

jectory of the wounding instrument may lead to a wide vari-

ety of injuries, ranging from simple hematomas to tears or 

full-thickness ruptures of the cardiac walls, and even valvu-

lar damage. In Senegal, the existence of a single specialized 

center for the management of cardiac trauma represents a 

major limitation, given that the prognosis of such lesions 

depends critically on the rapidity of intervention. The diver-

sity of mechanisms and severity of injuries explains the wide 

variability of clinical presentations and the very high pre-

hospital mortality, approaching 90%, to which is added a still 

significant in-hospital mortality in specialized centers, esti-

mated between 16% and 43% [2, 3]. The objective of this 

study was to describe the experience in the surgical man-

agement of cardiac injuries. We report here a series of six 

cases of cardiac injuries managed in the Thoracic and Car-

diovascular Surgery Department of Fann University Hospital 

in Dakar between January 2014 and December 2024. 

2. Materials and Methods 

This was a retrospective descriptive study conducted in the 

Thoracic and Cardiovascular Surgery Department of Fann 

University Hospital, covering a ten-year period from January 

2014 to December 2024. It included all patients presenting 

with cardiac wounds or great vessel injuries, whether isolated 

or associated with other trauma, who underwent surgical 

intervention. Patients who arrived deceased were excluded. 

The specific objective of the study was to describe the clinical 

presentation, diagnostic modalities, surgical management, and 

outcomes of six patients operated for cardiac injuries over a 

ten-year period. 

The parameters analyzed included epidemiological data 

(age, sex, occupation, residence, and medical history), the 

location where the trauma occurred (Dakar, suburban areas, or 

other regions of the country), the circumstances and time of 

occurrence, the type of wounding agent (stab weapon, firearm, 

or other), the mode of transport, the admission delay, and the 

conditions at presentation. Clinical data collected comprised 

functional symptoms, vital signs, physical findings, and the 

possible presence of shock, cardiac tamponade, respiratory 

distress, or specific characteristics of the wound. Associated 

injuries were recorded according to their anatomical location. 

Paraclinical investigations included radiological examina-

tions such as ECG, chest radiography, transthoracic echocar-

diography, and thoracic CT scan when the hemodynamic 

status allowed it, in addition to standard laboratory tests. 

Therapeutic data focused on initial resuscitation measures, 

possible pericardial drainage, medical treatments adminis-

tered, and the surgical procedures performed. Finally, post-

operative outcomes were assessed through the length of 

hospitalization, the duration of intensive care stay, the oc-

currence of complications, the presence or absence of seque-

lae, and the final outcome, including survival or death. 

3. Results 

Six patients underwent surgery for a cardiac or great vessel 

injury during the study period. The mean age was 21.8 years 

(range: 8 - 49 years), with a male predominance (five males, 

one female). The mechanisms of injury were mainly assaults 

involving stab weapons (five cases), and one iatrogenic case 

occurred during pericardial drainage. The mean admission 

delay was 4.5 hours, ranging from 10 minutes to 11 hours, 

with some patients transferred from distant healthcare facili-

ties, including one case referred from Saint-Louis, 260 km 

away. Upon admission, four patients presented with hemo-

dynamic instability, two of whom had cardiac tamponade. 

Clinical presentations included, depending on the case, chest 

pain, dyspnea, signs of pleural effusion, shock, seizures, or 

altered consciousness. Physical examination revealed a pen-

etrating chest wound in all patients, sometimes associated 

with a retained foreign body such as a screwdriver (Figure 1).  

 
Figure 1. Screwdriver penetrating through the sternum. 

Additional investigations revealed pericardial effusion in 

five cases, pneumothorax or hemothorax in four cases, and 

varying degrees of anemia (8–11 g/dL). Echocardiography 

identified an intracardiac foreign object in two patients, a 

“swinging heart” in one case, and variations in mitral or 
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inferior vena cava flow suggestive of cardiac compression. 

Thoracic computed tomography, performed in three patients, 

provided detailed information on the trajectory of the pene-

trating objects, the depth of penetration, and the associated 

pleuropulmonary injuries (Figure 2). 

 

Figure 2. Imaging (CT scan on the left and chest X-ray on the right) 

showing the foreign object within the heart. 

All patients underwent surgery via a vertical median ster-

notomy following anesthetic preparation. Intraoperative 

exploration revealed a right ventricular injury in four cases 

(Figure 3), including one associated with damage to the right 

coronary vein, one isolated epicardial injury of the right 

atrium, and one transfixing wound of the aortic root caused by 

a metallic object.  

 
Figure 3. Right ventricular injury after removal of the foreign body 

Associated lesions included pulmonary lacerations, pleu-

ropericardial breaches, and pulmonary contusions. The sur-

gical procedures consisted of beating-heart cardiomyorrhaphy 

in four cases, ligation of the right coronary vein, epicardial 

closure combined with haemothorax evacuation, and aortic 

root repair in the pediatric case. In two situations of severe 

tamponade, initial pericardial drainage resulted in transient 

hemodynamic stabilization prior to sternotomy. Additional 

procedures included pleuropulmonary repairs, partial peri-

cardiectomy, massive blood transfusion (up to 3 units of 

packed red blood cells and 2 units of fresh frozen plasma), and 

placement of multiple thoracic drains. Postoperative courses 

were uneventful in four patients, with no immediate compli-

cations. Two deaths were recorded: one due to septic shock 

following an iatrogenic ventricular injury, and the other due to 

status epilepticus complicated by subarachnoid haemorrhage 

after repair of an aortic root injury. Overall mortality was 

33.3%. Table 1 summarizes the patient characteristics and 

management. 

Table 1. Summary Table of the Cases. 

Age 

(ans)/Sex 
Delay Etiology 

Cardiac 

Injury 

Memodynamic 

Status 
Tamponade Treatment Complications 

16/M 8 h Stab wound 
RV + right 

coronary vein 
Stable No 

Cardiorrhaphy + 

ligation of right 

coronary vein 

None 

13/M 10 min Iatrogenic RV Stable No 
Cardiorrhaphy + 

pericardiectomy 

Septic shock 

(Death) 

23/M 2 h Stab wound RV Unstable No Cardiorrhaphy None 

22/M 11 h Stab wound 
Right atrial 

epicardium 
Unstable Yes 

Epicardial repair / 

pericardial closure 
None 

8/F 1 h Stab wound 
Racine de 

l’aorte 
Unstable Yes Aortic suture Death 

49/M 5 h Stab wound RV Unstable No Cardiorrhaphy None 

RV = Right ventricle 
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4. Discussion 

Our retrospective study is consistent with the existing lit-

erature regarding the rarity of cardiac injuries, a pathology 

whose frequency remains low in hospital practice due to a 

prehospital mortality that can reach 90%, thereby signifi-

cantly reducing the number of patients who survive long 

enough to reach medical facilities [2, 3]. Over a ten-year 

period, only six cases were managed in our department, 

confirming this low incidence. The international variability in 

prevalence is largely influenced by the level of societal vio-

lence and the accessibility of medical care. Postmortem 

analyses, such as those conducted in Cape Town in 1990, have 

shown that only a minority of patients with cardiac wounds 

survive long enough to reach the hospital, with major vessel 

injuries and massive haemorrhage explaining the early mor-

tality [4]. Thus, only a limited proportion of victims arrive 

alive at the hospital, making rapid diagnosis essential, par-

ticularly since any parasternal wound should raise strong 

suspicion of cardiac injury [5]. Our data confirm the male 

predominance (83.3%) and the preferential involvement of 

young individuals (mean age 22 years), which is consistent 

with numerous international series (ELIAS, Bassora, 

McFarlane, Ilker, Mustafa) [6]. The mechanisms were dom-

inated by stab wounds (83.33%), in contrast with countries 

where firearms are more prevalent and account for 30 - 60% 

of cardiac injuries [7]. Penetrating stab wounds are known for 

their more predictable trajectory, sometimes without initial 

massive haemorrhage, which may explain the relatively 

higher survival rate compared with gunshot wounds [8]. 

Clinically, four of the six patients were hemodynamically 

unstable, a finding that contrasts with the observations of 

Perel, who reported that unstable patients rarely reach the 

hospital alive in resource-limited countries [9]. Clinical 

presentation was marked by chest pain, dyspnea, and in two 

cases, cardiac tamponade, complications reported in 33% to 

75% of international series [10]. Cardiac lesions were pre-

dominantly single (83.3%) and mainly involved the right 

ventricle (66.6%), the most frequently injured chamber be-

cause of its anterior location and thin free wall [11]. We also 

observed one case involving the aortic root, one of the most 

severe types of lesions due to the risk of massive haemorrhage 

and myocardial ischemia [12]. Isolated epicardial wounds, 

rare and often pauci-symptomatic, were identified in one 

patient. A lesion of the right coronary vein was also observed. 

Associated injuries were present in 33% of cases, mainly 

pleuropulmonary, consistent with the literature where they are 

reported in up to 56% of patients [13]. From a paraclinical 

standpoint, transthoracic echocardiography was crucial in all 

patients, revealing pericardial effusions (sometimes signifi-

cant) and identifying intracardiac foreign bodies. The FAST 

protocol, widely used in trauma settings, was applied in our 

context, although none of the patients benefited from 

transesophageal echocardiography, which is particularly 

useful when transthoracic windows are limited. Chest radi-

ography, performed in two cases, identified pneumothorax 

and cardiomegaly, while CT scanning, performed in two 

patients, clarified the trajectory of penetrating objects and 

associated pleuropulmonary lesions. No troponin measure-

ment was performed, contrary to recommendations indicating 

that normal troponin levels combined with a normal ECG 

have a negative predictive value close to 100% [14]. 

The complete absence of prehospital medical management 

in our series reflects a major problem in many African coun-

tries, where deficiencies in emergency response systems 

contribute significantly to delays in care [15]. From a surgical 

standpoint, all patients underwent median sternotomy, the 

preferred approach for penetrating cardiac injuries [16], as it 

provides excellent exposure and allows both cardiac chamber 

repair and pleuropulmonary exploration. Surgical interven-

tions included four beating-heart cardiomyorraphies, one 

epicardial suture, and one aortic root repair, all performed 

without cardiopulmonary bypass, whose use remains excep-

tional in trauma settings. Sutures were performed using 4-0 or 

5-0 polypropylene. Pleuropulmonary repairs were required in 

two cases. All patients received blood transfusion despite 

local constraints in blood product availability (a 

well-documented issue in low-resource countries) leading 

some teams to advocate autotransfusion as a practical alter-

native. The mean hospital stay was 17.6 days (range: 1 - 48 

days), similar to that reported by Tariq et al. (14.8 days) [17]. 

Overall mortality was 33.33%, including one death from 

septic shock following an iatrogenic ventricular wound and 

one neurological death after an aortic root injury complicated 

by status epilepticus. This rate is comparable to that reported 

in other series. Several negative prognostic factors described 

in the literature (hypotension, cardiac arrest, Glasgow Coma 

Scale < 8, absence of spontaneous movements, and massive 

haemorrhage) were present in our deceased patients. Debate 

remains regarding the protective or deleterious role of cardiac 

tamponade. Some authors consider it protective, while others 

describe it as harmful. Recent studies suggest that tamponade 

may be initially protective by limiting haemorrhage but be-

comes deleterious once intrapericardial pressure exceeds the 

heart’s filling capacity. Finally, the mechanism of injury, 

initial hemodynamic stability, and the presence of sinus 

rhythm at the time of pericardiotomy are consistently identi-

fied as major predictors of survival in several retrospective 

studies. 

Thus, despite the limited number of cases observed in our 

department, our findings are broadly consistent with interna-

tional data, highlighting the extreme severity of such injuries 

and emphasizing the need for early diagnosis, urgent surgical 

management, and strengthened prehospital systems to im-

prove survival outcomes. 
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5. Conclusion 

Cardiac injuries remain surgical emergencies of excep-

tional severity, whose apparent rarity masks a very high 

prehospital mortality. In our series, despite the small sample 

size, the findings align with international trends characterized 

by a predominance of male patients, mechanisms most often 

related to stab assaults, and a high proportion of hemody-

namic instability on admission. The right ventricle was the 

most frequently injured cardiac chamber, reflecting the ana-

tomical vulnerability of its anterior wall. Transthoracic 

echocardiography, readily available in emergency settings, 

remains the key examination for initial diagnosis, while 

median sternotomy provides optimal exposure for cardiac 

repair. 

The outcomes observed highlight the crucial importance of 

timely management and the organization of prehospital care, 

whose shortcomings contribute significantly to overall mor-

tality. Enhancing emergency response systems, increasing 

healthcare providers’ awareness of atypical presentations, and 

strengthening emergency surgical capabilities represent pri-

ority strategies to reduce the lethality of cardiac injuries in 

resource-limited settings. 
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