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Abstract  
   Traumatic Diaphragmatic injury [TDI] is not uncommon accompaniment to blunt or penetrating trauma to the 
abdomen or thorax; it may present acutely with hemodynamic and respiratory compromise and be associated with 
significant injury to other organs or may not be diagnosed at the initial trauma at all and later present as a 
diaphragmatic hernia. 
This study examines the incidence, site of injury, time of diagnosis, available diagnostic tools and surgical 
approaches used to treat these patients. 
A retrospective study of 67 patients proved to have TDI between February 2009 to February 2012 at Al-Yarmouk 
Teaching Hospital who have sustained blunt or penetrating trauma to chest and or abdomen. 
Out of 67 patients identified to have TDI, 51 patients [76 %] have sustained penetrating type of trauma, while only 
16 patients [24%] have history of blunt trauma. Patients' age ranges between 5 – 67 years, median age is 32 years. 
Penetrating trauma is most common in males 39 patients [58.3%] in comparison to 12 females [17.9%] while in 
blunt trauma it was equal [11.9%]. Most penetrating TDI were on right side 23 patients [34%] while in blunt TDI 
left side 13 patients [19%]was most common. Abdominal visceral injuries were the most common, 52 patients 
[77.6%] followed by associated thoracic injuries 48 patients [71.6%]. Most cases of TDI were diagnosed 
preoperatively 49 patients [73.1%] while only 12 patients [17.9%] were diagnosed postoperatively and six patients 
[8.9%] were diagnosed later. Computerized Tomography was most helpful diagnostic radiological test in 12 patients 
[17.9%] while focused assessment with sonography in trauma [FAST] was the least helpful in diagnosing TDI 2 
patients [3%]. Most cases 57 patients [85%] of TDI were repaired via abdominal approach. Most common morbidity 
was atelectasis in 16 patients [23.8%]. During whole study, five patients died [7.4%]. Morbidity was due to other 
associated injuries and hemorrhagic shock  
Preoperative diagnosis of TDI was made in a small number of patients by the surgical team by radiological studies.A 
better radiological interpretive skills by the surgical team might improve preoperative detection of TDI. Due to high 
incidence of associated abdominal injuries, most cases of TDI can be managed through abdominal approach. TDI 
alone is not a predictor of mortality rate; it is the severity of associated injuries that predict higher mortality. 
Key words: Diaphragm, Blunt, Penetrating, trauma, hernia, Abdominal, thoracic. 
 

 اصابات الحجاب الحاجز الشدي
  الخلاصة

لا یعتبر فحص الحجاب الحاجز الشدي مصاحبا غیر شائع لاصابات الشدة الخارجیة لمنطقتي البطن والصدر فهو یمكن ان یظهر على شكل     
صه اضطرابات في التنفس و الدورة الدمویةوبصورة حادة كما یمكن ان یصاحب باصابات بلیغة لاعضاء اخرى في الجسم ویمكن ایضا ان لا یتم تشخی

  .الاولي للاصابة ومن ثم یظهر على شكل فتق حجابي بعد فترةعند الفحص 
تفحص هذه الدراسة مدى شیوع اماكن الاصابة ووقت التشخیص ومدى توفر ادوات الفحص اللازمة للتشخیص وطرق التداخل الجراحي المستخدمة 

  .لعلاج هؤلاء المرضى
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في مستشفى الیرموك التعلیمي  ٢٠١٢ولغایة شباط   ٢٠٠٩دهم للفترة من شباط مریضا اثبتت اصابة الحجاب الحاجز الشدي عن ٦٧دراسة تتابعیة ل 
  .والذین تعرضوا لاصابات شدة خارجیة سطحیة او نافذة للبطن او الصدر

 ١٦اصیب  بینما نافذةبشدة خارجیة  ااصیبو كانوا قد %) ٧٦(مریضا  ٥١فان  ،اصابة الحجاب الحاجز الشدي لدیهم مریضا الذین ثبت ٦٧مجموع من 
كانت اصابات الشدة الخارجیة النافذة . سنة  ٣٢سنة وبمعدل  ٦٧سنوات الى  ٥تراوحت اعمار المرضى من . بشدة خارجیة سطحیة%)  ٢٤(مریضا 

ویة بین یة متسابینما كانت نسبة اصابة الشدة الخارجیة السطح%)  ١٧,٩(انثى  اثني عشربمقارنة %) ٥٨,٣( مریضا ٣٩اكثر شیوعا بین الذكور  هي
بینما كانت اصابات الشدة السطحیة اكثر %) ٣٤(مریضا  ٢٣كانت معظم اصابات الحجاب الحاجز النافذة على الجاني الایمن . %) ١١.٩(الجنسین 

لصدر تبعها اصابات احشاء ا%) ٧٧.٦(مریضا  ٥٢كانت اصابات الاحشاء البطنیة هي الاكثر شیوعا بواقع %) . ١٩(مریضا  ١٣في الجانب الایسر 
  %).٧١.٦(مریضا  ٤٨

تم تشخیصهم قبل العملیة %) ١٧.٩(مریضا  ١٢بینما فقط %) ٧٣.١(مریضا  ٤٩معظم حالات اصابات الحجاب الحاجز تم تشخیصها اثناء العملیة 
كان فحص  بینما%) ١٧.٩(مریضا  ١٢كان المفراس الطبقي اكثر الفحوصات الشعاعیة مساعدة في . لاحقا %) ٨.٩(مرضى  ٦كما تم تشخیص 

عن طریق عملیة فتح البطن %) ٨٥(مریضا  ٥٧تم اصلاح معطم الحالات . فقط%) ٣(مرضى  ٢السونار الاقل مساعدة في التشخیص في 
كانت . وفاة خلال مدة الدراسة %) ٧.٤(حالات  ٥حدثت %) . ٢٣.٨( مریضا ١٦الاعتلالات الاكثرظهورا بین المرضى كانت انكماش الرئة في .

  .صابات المصاحبة والصدمة النزفیةتلالات هي الااسباب الاع
 لقراءة اللازمة المهارة تحسبن تم لو فیما المرضى من كثیر في یتم ان یمكن التشخیص المبكر لاصابات الحجاب الحاجز الشدیة قبل اجراء العملیة

جرائها عن طریق البطن فان اكثر حالات اصابة الحجاب الحاجز الشدیة یمكن ا بسبب كثرة الاصابات المصاحبة لاحشاء. الجراحي للفریق الاشعة
  .المرضى بل شدة الاصابات الملحقة لا تعتبر اصابات الحجاب الحاجز لوحدها مؤشر دال لنسبة الوفیات بین. عملیات فتح البطن

  ـــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ
Introduction 

raumatic Diaphragmatic injury, a 
frequent accompaniment of 
thoracoabdominal trauma, remains a 

diagnostic challenge to trauma 
physicians[1]. However, it is important to 
recognize diaphragmatic injury early 
because of the serious morbidity and 
mortality associated with missed 
diaphragmatic injury [2]. Traumatic 
Diaphragmatic injury reflects transfer of 
energy across the diaphragm which may be 
a penetrating fragment, stab wound or a 
pressure gradient from compressive blunt 
trauma and hence represents the possibility 
of visceral injury in either cavity. It is the 
likely associated visceral injury that will 
dictate the diagnostic and therapeutic 
approach to the casualty and contribute to 
morbidity and mortality.T.D.I. occurs in 1-7 
% of major blunt trauma victims and in 10-
15 % of patients with penetrating trauma [3]. 
Its presentation varies from gross 
hemodynamic instability and cardiac arrest 
to gastrointestinal obstruction and 
respiratory insufficiency weeks or even 
many years later [4]. The involvement of 
two body cavities may cause problems in 

identifying the path of ballistic injury, 
deciding on the priority of intervention and 
limitation of contamination. Diagnosis is 
complicated by the lack of a single reliable 
radiological diagnostic modality and the 
frequent presence of concomitant 
multisystem injuries, which direct attention 
away from the diaphragm [5]. 
 
Patients and Methods 
    A retrospective study of 67 patients with 
T.D.I who havebeen operated upon in three 
years period between Feb. 2009- Feb. 2012, 
at Al-Yarmouk teaching hospital thoracic 
and general surgical wards, (47 males 
[70.1%] and 20 females [29.9%]). Fifty one 
patients [76%] sustained penetrating T.D.I., 
while 16 patients [24%] led a blunt 
trauma).We document the age, sex, site of 
injury, type of trauma and associated 
injuries. Time of diagnosis in relation to 
operation, investigations used in diagnosis 
and cavity used for repair are also stated. 
Repair of diaphragm was accomplished by 
direct suture of non-absorbable interrupted 
type of stitches. 
 
 

T
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Results 
   Age of patients ranged between 5 to 67 
years, with a median age of 32 yr. 
penetrating type of trauma was predominant 
in 51 patients  [76 % ] of whom  23 patients 
[34.3%] had right sided TDI, 19 patients 
[28.3%] had left sided TDI, and 9 patients 
(13.4%) had bilateral TDI in comparison to 
16 patients [24%] that sustained blunt 

trauma, of whom only 1 patient [1.4 %] had 
right sided TDI while left sided TDI was 
seen in 13 patient [19.6%] and only 2 
patients [3%] had bilateral TDI of this 
patient group and the age group 21-40 was 
commonly affected by trauma in which 
43.28% [ 29/67] as demonstrated in table 
(1). 

 
Table 1: Distribution of cases due to type of mechanism according to age group 
 

Total Blunt mechanism Penetrating mechanism Age 
(year) % No. Both Left Right Both Left Right 

% No. % No
. 

% No. % No. % No. % No. 

16.42 11 0 0 3 2 0 0 3 2 4.4 3 5.9 4 1-20 
43.28 29 0 0 5.9 4 1.4 1 7.4 5 11.9 8 16.4 11 21-40 
34.33 23 3 2 7.4 5 0 0 3 2 10.4 7 10.4 7 41-60 
5.97 4 0 0 3 2 0 0 0 0 1.4 1 1.4 1  60˃ 
100% 67 3 2 19.4 13 1.4 1 13.4 9 28.3 19 34.3 23 total 

 
  From table (2) it was founded that Male 
was affected by both types of injuries of 
diaphragm more than in female in which 

70.15% of cases were among men also 
right side injury was more than the left side 
for both sex 

 
Table 2: Distribution of cases due to mechanism of injuries according to sex 
. 

Total Blunt mechanism Penetrating mechanism Sex 
% No. Both Left Right Both Left Right 

% No. % No. % No. % No. % No. % No. 
70.15 47 1.4 1 8.9 6 1.4 1 11.9 8 19.4 13 26.8 18 Male 
29.85 20 1.4 1 10.4 7 0 0 1.4 1 8.9 6 7.4 5 Female 
100% 67 3 2 19.4 13 1.4 1 13.4 9 28.3 19 34.3 23 Total 

 
Other injuries were accompanying those 
patients included trauma to head 8 patients , 
chest 48 patients , pelvis 4 patients, long 
bones 22 patients, spine 3 patients and 
abdominal viscera 52 patients. The 
associated injury severity in blunt TDI 
patients was greater than in penetrating TDI 

patients. Head injuries and pelvic fractures 
were associated mainly with blunt TDI, 
whereas cardiac injuries were mainly 
associated with penetrating TDI. Lung,chest 
wallor thoracic organs injury was more 
common in blunt trauma (Figure -1). 
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                    Figure 1: Distribution of associated injuries among study cases 
 
  Only 12 patients [17.9%] were diagnosed 
early, preoperatively in less than 24 hours;  
while 49 patients [73.1%] the detection of 
injury was made incidentally during surgical 

exploration for other injuries; and in 6 
patients [8.9%] the diagnosis was delayed, 
more than 24 hours after injury (Figure-2).

 
 

 
Figure 2: Distribution of cases according to time of diagnosis 

 
    
  All patients have chest x-ray (CXR) and 
FAST performed in the emergency 
department. Despite all patients have FAST 
and /or ultrasound study, only results of 2 
patients were suggestive of TDI while all 
patients examined by plain CXR at 
emergency department or who presented 
later after discharge from their first 

admission, only 10 patients were highly 
suspected to have TDI that necessitate 
further investigation with either nasogastric 
tube insertion before repeating CXR or CXR 
with contrast study or CT. CT was able to 
diagnose 12 patients, whom their general 
condition permitted to do the study in the 
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preoperative and delayed patient groups (Table-3).
 
                                         Table 3: Imaging investigations used in diagnosis 
 

Method of diagnosis  No. % 
CXR 10 41.66% 
U/S & Fast      2 8.33% 
CT     12 50.00% 
total 24 100% 

 
   
   Fifty seven patients were approached 
through laparotomy while 8 patients needed 
thoracotomy and only 2 patients subjected to 
thoracoabdominal incision. The approach to 
the repair (laparotomy vs., thoracotomy) in 
the acute setting was dictated by the need to 

explore for associated abdominal versus 
thoracic injuries. The major indication for 
thoracotomy was hemodynamic instability 
in patient with chest injuries, and in patients 
with delayed presentation (Table 4). 

 
Table 4: Cavity used for repair 

 
Cavity No. % 
Abdomen 57 85.07% 
Thorax 8 11.94% 
Both 2 2.98% 
total 67 100% 

 
  
  Three patients developed pleural effusion 
and in 16 patients atelectasis was developed 
while 3 patients developed deep venous 
thrombosis. Empyema was seen in 2 patients 

and only1 patient developed pneumonia. 
The rate of pulmonary complications was 
more common in blunt TDI than in 
penetrating one (Table-5).

 
Table 5: complications rate among study population 

 
Complication 

 
No. % 

pleural effusion   3 4.47% 
Atelectasis            
 

16 23.88% 

Deep venous thrombosis   
 

3 4.47% 

Empyema             
 

2 2.98% 

Pneumonia           
 

5 7.46% 

Miscellaneous       
 

6 8.95% 

Mortality  
 

5 7.46% 
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 Traumatic diaphragmatic hernia was 
present in 22 of 67 patients (33%) and was 
localized to the left hemidiaphragm in 17 
[77%]. The incidence of hernia in blunt 
trauma [12 of 16, %75] was higher than in 
penetrating trauma [10 of 51, %19.5]. 
The stomach was the organ most frequently 
found herniating into the chest [12 of 22, 
%54.5], followed by the spleen [6 of 22, 
%27], and small bowel [4 of 22, %18]. 
The overall mortality from TDI was 7 %[ 5 
of 67]. The blunt 3% [2 of 67] and 
penetrating 4% [3 of 67]. The 5 patients 
who died had associated injuries requiring 
operative intervention and the main causes 
of death were traumatic brain injury 
hemorrhagic shock. 
 
Discussion 
  In previously published series, the 
incidence of blunt injuries to the diaphragm 
was almost threefold that of penetrating 
injuries [6-8]. In the present study, we have 
shown the exact opposite, with penetrating 
trauma accounting for 76.2% of TDI vs. 
23.8% for blunt, which is similar of study 
by Hanna et al. [9] 

The plain chest x-ray has been reported to 
be useful for the diagnosis of diaphragmatic 
injury, with sensitivities ranging of 30 % to 
62% [10] in the absence of a diaphragmatic 
hernia and up to 94% in the presence of a 
hernia [11]. Most of these studies used 
chest x-ray’s interpretations by a 
radiologist. On the other hand we found 
that chest x-ray is much less accurate in 
diagnosing a TDI [10 patients [15%] of 67 
patients] when interpreted by surgical team. 
Intraoperative identification remains the 
gold standard for the diagnosis and 
treatment of TDI. Exploration of the 
abdomen has traditionally been advocated 
because it allows concurrent examination 
of the often–injured abdominal organs [12-
14]. The data we have provided support this 
approach. For penetrating TDI, we found 
that intra-abdominal organs were injured in 

most cases. In some cases [8 (%12) of 
patients] a thoracotomy was required to  
repair intrathoracic organs. 
Despite the greater incidence of life 
threatening injuries in blunt TDI, we do not 
identify increased mortality rate for this 
subset [4%] compared with penetrating 
[3%] TDI. This differs from the results of 
other studies that almost uniformly cite an 
increased mortality rate for blunt [2-5, 7, 
12, 14] 
Penetrating injury of the diaphragm occurs 
with almost equal frequency to both sides 
[15]. In our patients, left to right TDI was 
[34% to 27%]. However, blunt injury of 
left hemidiaphragm has been observed 
more often (19 % to 1%) [16-18]. 
The treatment of traumatic diaphragmatic 
hernia is surgical repair and it should be 
performed shortly after the diagnosis is 
made .CT scanning with axial, sagittal and 
coronal reformations is reported to reach a 
sensitivity of 50% and 78% in diagnosing 
right and left diaphragmatic injuries 
respectively [19-21]. However this 
technique cannot be performed in 
emergency situations or multitrauma 
patients [22, 23]. 
Laparotomy is necessarily used when other 
abdominal injuries are associated. 
Thoracotomy is performed when there are 
thoracic injuries, a large tear, a large 
herniation and an empyema is developed 
[24-27]. Strong intrathoracic adhesions, due 
to old herniation are easily treated with 
intrathoracic approach [28]. 
 
Conclusion 
   A preoperative diagnosis of TDI should 
be made in large number of patients; 
however, the surgical team must improve 
their x- ray interpretation skills. 
The high association of intraabdominal 
injuries irrespective of the location of 
penetrating wounds mandates that TDI be 
approached from the abdomen in patients 
who require exploration. 
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Blunt trauma by itself is no longer a 
predictor of death from TDI. Rather, severe 
associated injuries are associated with a 
higher mortality rate.   
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 Left diaphragmatic tear in a 24-year-old woman who was injured in a motor vehicle accident. 
Initial chest radiograph shows intrathoracic herniation of the stomach (S), a pleural effusion, a 
pulmonary contusion, and contralateral mediastinal shift 
. 
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 Left diaphragmatic tear in a 65-year-old patient after blunt trauma. S = stomach. (a)CT scan 
obtained at the level of the hepatic hilum shows a defect in the continuity of the anterolateral left 
hemidiaphragm (arrows). C= colon. 
 
 


