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Abstract: Traumatic ruptures of the diaphragm (TRD) are serious lesions that are often part of polytrauma. The 

diagnosis of wounds and diaphragmatic rupture remains difficult and often delayed. Methods: We conducted a 

descriptive observational study with retrospective data collection. It took place in two referral hospitals in Algeria. 

Results: Our study involved 19 cases of diaphragmatic injuries. The sex-ratio was 8.5. The mean age was 29 years. 

Traffic accident represented 78.95%. The diaphragmatic rupture was on the left side in 84.21 % (16 cases). The surgical 

procedure involved a reduction of herniated viscera and a suture of the diaphragm by “X” non absorbable points in 

73.68 % (15 cases). The evolution was favorable in all patients, except one death. Conclusion: A diaphragmatic rupture 

is often integrated into a polytrauma, of which it is a criterion of Severity; however the diagnosis may be overlooked in 

the acute phase because it poses a real diagnostic and therapeutic challenge. 
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INTRODUCTION 
Traumatic rupture of the diaphragm TRD 

corresponds to a breach which communicates the 

abdominal with the thoracic cavity. It must 

systematically be mentioned during thoracic or 

abdominal trauma for which it is a serious criterion [1]. 

A rupture of the diaphragm is present in 0.2 to 4% of 

trauma patients hospitalized for a thoracic and/or 

abdominal contusion [2-4]. However, it can be 

discovered immediately during the early phase of the 

accident or very late, sometimes years later due to the 

fact that intra-thoracic penetration of the abdominal 

viscera does not always occur immediately following 

the diaphragmatic rupture [5]. 

 

Once diagnosed, surgical treatment via the 

abdominal or thoracic approach is necessary. The 

laparoscopy approach is legitimate in a stable trauma 

patient. 

 

MATERIELS AND METHODS 
This was a descriptive observational study 

with retrospective data collection. It took place in two 

referral hospitals in Algeria, department of thoracic and 

cardiovascular surgery of Algiers and the department of 

thoracic surgery of Constantine. We included the 

records of all patients who underwent surgery for a 

traumatic rupture of the diaphragm between January 1, 

2017 and December 31, 2022. The data was collected 

using a previously established survey form. The study 

variables were: socio demographic characteristics of the 

patients, mechanism and type of injury, surgical 

technique and postoperative outcome within 30 days of 

surgery. 

 

RESULTS 
Our study included 19 cases of diaphragmatic 

rupture. They were 17 men and 2 women with a sex 

ratio of 8.5. The average age was 29 years, with 

extremes of 19 and 38 years. For 18 patients, the mean 

time to admission was 2.7 days with extremes of 1 h 

and 10 days. For one patient, the admission’s period 

was 18 years after a chest stab wound drained. The 

circumstances were a traffic accident in 15 cases (78.95 

%) and a penetrating wound in 4 cases (21.05 %). In the 

15 cases of contusion, the trauma was strictly thoracic 

in 8 cases (53.33%), strictly abdominal in 5 cases 

(33.33%) and thoracoabdominal in 2 cases (13.33%). 

 

In the 5 cases of penetrating wounds, the 

invading agent was a stab wound in 3 cases (60%) and 

an arrow in 2 cases. The TRD was on the left in 16 

cases (84.21%), on the right in three cases (15.79%) 

and we did not observe a bilateral rupture. 
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In 13 cases (68.42%), the TRD was part of a 

polytrauma. The most frequent associated lesions were 

digestive (n = 10) and bone (n = 3). The most frequent 

visceral injury was a splenic wound (n = 4). 

 

The assessment included a chest x-ray 

(100%),which showed ascent of the diaphragmatic 

dome left (63.16℅) (Figure 1), ascent of the 

diaphragmatic dome right (10.53℅), gaseous clarity in 

the left hemithorax (10.53℅), basal opacity left 

(15.79%).

 

 
Figure 1: chest x-ray showing left diaphragmatic rupture with ascension of the stomach and left colon 

 

Abdominal ultrasound was performed in 

(57.89%) and showed peritoneal effusion in 4 patients. 

Abdomen x-ray without preparation was performed in 

(57.89%) showed hydroaeric levels (HAL) hail colic in 

6 patients (31.58℅), small intestine HAL in one patient 

and intestinal and colic distension in one case.  

After the first resuscitation measures were 

made, only 12 patients were able to perform Thoraco 

abdominal CT scan and showed ascension of viscera 

abdominals in the left hemithorax which are, in order of 

frequency, the stomach (75%), the small intestine 

(41.66%) and the colon (25%) (Figure2 and 3). 

 

 
Figure 2 and 3: CT scann showing left diaphragmatic rupture with ascension of the stomach and left colon 

 

All patients were operated on under general 

anaesthesia with orotracheal intubation. 13 patients 

were operated on by laparotomy; in 3 cases (15.79%), 

this laparotomy was associated with a left posterolateral 

thoracotomy. 4 patients were operated by 

videothoracoscopy and 2 patients by posterolateral 

thoracotomy (Figure 4). The dimensions of 

Diaphragmatic ruptures vary between 5- 10cm in 

68.42℅ of patients. They were less than 5 cm in 3 

patients and greater than 10 cm (15.79%) in 3 patients.
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Figure 4: Left posterolateral thoracotomy. Note the exit of the digestive organs through the incision 

 

The surgical procedure consisted in a 

reduction of herniated organs, repair of the diaphragm 

rupture by “X” suture using an absorbable thread in 

73.68 % (15 cases) (Figure 5) and «paletot» suture in 

15.79 %. A prosthetic cure was performed in two cases 

(Figure 6). 

 

 
Figure 5: reparation for diaphragmatic rupture by direct suture 

 

 
Figure 6: reparation for diaphragmatic rupture by prosthetic cure 

 

Thoracic drainage was performed in all cases. 

The mean duration of thoracic drainage was 3 days, 

with extremes of 2 days and 7days. The mean hospital 

stay was 6 days with extreme of 4 and 10 days. 

 

Mortality rate was 5.26 %. One patient died of 

third sector syndrome. It was an old diaphragmatic 

rupture occurring in childhood following a traffic 

accident and discovered 18 years later by respiratory 

distress. 
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Morbidity rate was two cases (10.53%). It was 

one case of lung atelectasis, with uneventful course. 

One case of recurrence was noted 8 months after 

diaphragmatic thoracoscopical suture. It was treated 

with a composite prosthesis by open surgery. 

 

DISCUSSION 
The epidemiological study finds that the 

rupture of the diaphragm is most often a lesion in young 

adult males [6, 7], which is consistent with the results 

of our study. Traumatic rupture of the diaphragm can be 

caused by two mechanisms: contusion (encountered in 

traffic accidents), or by wound. Traffic accidents 

represent the primary cause of ruptures of the 

diaphragm in the different series, y including ours. 

They are 3 times more frequent on the left than on the 

right [2], due to the presence on the right of the liver 

which is a fixed organ and has a protective role [1]. In 

addition, rights ruptures are often associated with vital 

lesions (liver, suprahepatic veins, inferior vena cava), 

causing death before arrival of the injured person to the 

hospital [6]. Likewise bilateral extend to the two domes 

are exceptional in survivors, because they are secondary 

to very violent trauma [8]. In our series, the 

diaphragmatic rupture occurs located at the left dome at 

84.21% and we did not observe bilateral rupture. The 

size of the diaphragmatic rupture is on average a ten 

centimeters [9]. In our series, the most diaphragmatic 

ruptures are large size (84.21%) varying between 5 and 

more than 10cm. The natural evolution of the rupture 

diaphragmatic is done towards a passage almost 

inevitable from the viscera towards the thorax at more 

or less long term [6]. Migrations visceral disorders 

mainly affect the left dome and are mainly polyvisceral. 

 

Diagnosis of diaphragmatic rupture is still late; 

in 18 to 50% of cases, it is only placed at a distance 

from the causal trauma [5]. Radiological examinations 

are essential to confirm the diagnosis. In our study, 

chest radiography was contributory to diagnosis of 

wounds and diaphragmatic in rupture in 63.16 % of 

cases. Abdominal ultrasound is important for abdominal 

injury assessment [10]. Abdominal CT scan has a good 

diagnostic sensitivity in wounds and diaphragmatic 

ruptures, but it must be done on stable patients. The 

best way to make the faster diagnosis of diaphragmatic 

injury is to evocate it systematically facing contusion 

and/or thoracoabdominal penetrating wound. 

Thoracoscopy and laparoscopy have both a double 

interest: diagnostic and therapeutic. After the diagnosis 

of a diaphragmatic lesion, the repair must be carried out 

as soon as possible. 

 

The choice of the surgical approach is 

controversal, due to the non-operative therapies 

approach and minimally invasive surgery. However, if 

the patient is in unstable hemodynamic state, 

emergency laparotomy is indicated in the event of 

rupture left diaphragmatic and thoracotomy in case of 

right side [11]. If the patient is stable on the 

hemodynamic state, surgery can be more or less 

delayed. She may be performed by videoscopy: 

thoracoscopy is especially indicated for right side and 

laparoscopy in case of left rupture [11]. The surgical 

procedure consisted in a reduction of herniated organs; 

repair of the diaphragm rupture by “X” suture using an 

absorbable thread. During of a loss of substance, a 

plastic surgery can be used [12]. 

 

In our study, the diaphragmatic breach was 

mostly repaired by laparotomy (68.42%). Indeed, this 

approach seems to us to be sufficient to reduce the often 

associated diaphragmatic hernia, treat the associated 

visceral digestive injuries and close the diaphragmatic 

breach. A combined approach (laparotomy and 

thoracotomy) was performed in three cases, due to the 

impossibility of integration intra-abdominal viscera. 

Post-operative procedures are often simple; the 

prognosis is not dire in itself. There severity is linked to 

the associated lesions. There mortality of trauma 

victims of rupture of the diaphragm is estimated 

between 20 and 60%. This mortality is most often due 

to associated lesions [1]. In our series, the evolution 

was favorable in all patients, except one patient who 

died of third sector syndrome. It was an old 

diaphragmatic rupture occurring in childhood following 

a traffic accident and discovered 18 years later by 

respiratory distress. Intra-abdominal reintegration of the 

digestive organs was impossible given their significant 

development in relation to the volume of the abdominal 

cavity. 

 

CONCLUSION 
Diaphragmatic rupture occurs in major blunt 

trauma; it is a marker of severe injury. Traumatic 

rupture of diaphragm must be systematically kept in 

mind in case of violent closed thoraco-abdominal 

trauma or in case of basithoracic wound. A diagnosed 

diaphragmatic rupture constitutes an indication for 

surgery. Whatever the thoracic or abdominal approach, 

the surgical treatment is based on the reintegration of 

the digestive organs and the suture of the breach by 

direct suture or the installation of a prosthesis. 
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