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ABSTRACT
Introduction: Early diagnosis and treatment of injuries of the diaphragm are important both because of high
incidence of concomitant injuries and since they may lead to life-threatening intestinal and gastric strangulation
in the late term. Herein, cases with diaphragmatic injury that have been diagnosed and operated in the early
period after injury or during surgery were presented. Methods: Data of 14 cases, which have been diagnosed
with diaphragmatic injury after trauma or during surgical procedure that was performed because of concomitant abdominal or intra-thoracic injury between January 2008 and April 2013, were retrospectively reviewed.
Results: Of the traumatic diaphragmatic injuries, 10 (71.4%) have occurred due to penetrating trauma, whereas
4 (28.5%) have occurred due to blunt trauma. Diagnosis was made using I.V. contrast-enhanced whole abdominal and thoracic tomography in all 3 pediatric cases (21.4%) and during surgery in the others (78.5%).
Conclusion: All of the diaphragmatic injuries have been accompanied by intra-abdominal or intra-thoracic organ injury that requires surgery. In these cases, the diagnosis was made on suspicion of diaphragmatic injury in
the course of surgical procedure performed for concomitant organ injury. Computed tomography was diagnostic
for diaphragmatic injuries in the pediatric cases.
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1. Introduction
Although traumatic diaphragmatic injuries (TDI) are rare
conditions, early diagnosis and treatment is important.
Because TDIs are associated with high incidence of concomitant injuries and lead to life threatening intestinal
and gastric strangulation in the late term [1-4]. They are
difficult to be diagnosed due to anatomical structure and
localization of the diaphragm. The prevalence of preoperative diagnosis is low [5,6]. The subject generally undergoes surgical procedure because of concomitant organ
injury and the diagnosis is made during exploration performed on suspicion of diaphragmatic injury in the
course of surgical intervention [7]; or the subjects present
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with diaphragm hernia in the late term [8]. Herein, cases
with diaphragmatic injury, which have undergone surgical procedure in early posttraumatic period because of
concomitant organ injury and diagnosed during exploration, were presented.

2. Method & Materials
In this study, data of 14 cases, which have been diagnosed with diaphragmatic injury after trauma or during
surgical procedure that was performed because of concomitant abdominal or intra-thoracic injury between January 2008 and April 2013, were retrospectively reviewed.
The cases underwent diagnostic chest x-ray, abdominal
US, or intravenous contrast-enhanced thoracic or abdoSS
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minal tomography. The cases were evaluated in terms of
etiology, age, gender, diagnosis, side of injury, concomitant organ injury, treatment, and early and late complications.

3. Results
The median age of the cases was 37.5 (ranged between 8
and 58 years) years. All patients, except one, were male.
Of the TDIs, 10 (71.4%) have occurred due to penetrating trauma, whereas 4 (28.5%) have occurred due to
blunt trauma. Blunt traumas have resulted from traffic
accidents. Penetrating traumas have occurred due to firearm in one of the adult cases and due to penetrating objects in the other adults, whereas due to penetrating objects in one pediatric case and due to a sharp object that
fell accidentally from high in two pediatric cases. Injury
was on the left side in 8 (57.1%) and on the right side in
6 (42.8%) cases. It was on the right side in all 3 pediatric
cases. Diagnosis was made before surgery in all 3 pediatric cases (21.4%) and during surgery in the others
(78.5%). In the pediatric cases, the diagnosis was made
using I.V. contrast-enhanced whole abdominal and thoracic tomography. These pediatric cases penetrating
injury had hemothorax, pneumothorax and intra-abdominal organ injuries together with a single insertion
site (Figures 1 and 2). Other cases underwent surgery
due to concomitant life-threatening organ injury and the
diagnosis was made during exploration, which was performed on suspicion of diaphragmatic injury in the
course of surgical procedure. In these cases, organ injuries were diagnosed via I.V. contrast-enhanced tomography or US. CT was performed in 9 cases and US was
performed in one case. Failure in providing hemodynamic stability was the most important indication for surgical intervention. Concomitant organ injury was present
in all cases. Seven cases had hepatic injury, 4 cases had
splenic injury, one case had gall bladder injury, one case
had renal injury, 5 cases had lung injury, 1 case had cardiac injury, 2 cases had head trauma, and one case had
femur fracture. Diaphragm injury was repaired depending on the localization of concomitant organ injury. Diaphragm was repaired by thoracotomy in 4 (28.5%) cases
with lung injury, cardiac injury and pneumothorax, whereas it was repaired by laparotomy in 10 (71.4%) cases
with intra-abdominal organ injury. Diaphragmatic injuries underwent primary repair with either absorbable or
non-absorbable suture material. A case with cardiac and
lung injuries together with diaphragmatic injury died. No
early and late complication was observed in the other
cases.

4. Discussion
Diaphragmatic injuries may be mortal due to high inciOPEN ACCESS

Figure 1. Axial CT section demonstrating pneumothorax
and hemothorax in a case with penetrating injury of the
diaphragm.

Figure 2. Axial CT section demonstrating hepatic injury in
the same case.

dence of concomitant intra-abdominal and intrathoracic
injuries in the early period as well as intestinal and gastric strangulation in the late period [4,9,10]. The injury
may occur after either a penetrating or blunt trauma. In
the literature, the incidence of injuries due to blunt trauma is higher; in the present study, however, the incidence
of injuries due to penetrating trauma was higher (63.63%)
[8]. It is 3 times more prevalent on the left side versus the
right side [3]. Likewise, it was more prevalent on the left
side in our cases (72.72%).
It is difficult to demonstrate diaphragmatic injury unless it is accompanied by acute diaphragmatic hernia [2].
Today, whilst the diagnosis is made more commonly by
CT, it is made on suspicion of diaphragmatic injury particularly in the cases with thoraco-abdominal injury [1,6].
Diaphragmatic injury is present in 8% of all cases that
underwent surgical exploration due to trauma [10]. Since
the diaphragm is located between abdomen and thorax,
isolated injury of the diaphragm is rare and is usually
SS
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accompanied by additional organ injury [11]. Diaphragmatic injury should certainly be considered when a lifethreatening organ injury is detected in the cases with
thoraco-abdominal trauma [7,8]. All of the present cases
were diagnosed in the early period. The diagnosis was
usually made during exploration performed routinely on
suspicion of diaphragmatic injury in the course of surgical procedure, which was performed due to concomitant
injuries such as hepatic, splenic, lung, and cardiac injury
(78.57%). In the other 3 (21.42%) cases, the diagnosis
was made prior to the surgery detecting organ injury on
CT both under and over the diaphragm together with a
single insertion site [5]. In these cases, all of which were
the pediatric cases, there were both lung, liver, kidney
and gall bladder injuries together with a single penetrating insertion site in the thorax or abdomen. The fact that
this finding was present only in the pediatric cases might
be associated with the size and anatomic structure of
children. A penetrating trauma in children can easily
reach to the diaphragm and beyond because of weak thoracic and abdominal wall in children. In adults, such an
injury requires both much higher energy and much longer
penetrating object. Pelvis and long bone fracture is seen
by 60% and brain injury is seen by 50% when blunt
trauma-induced diaphragmatic injury occurs with high
energy [3]. One of our cases with blunt trauma had femur
fracture and two cases had brain injury. Early diagnosis is
unlikely in isolated injuries of the diaphragm and diagnosis could be made in the late term when strangulation
is developed [2]. No isolated diaphragmatic injury was
detected in this present series.
Although experimental studies have demonstrated that
a part of diaphragmatic injuries is closed spontaneously,
it is generally thought that a small diaphragmatic injury
is not closed, gradually becomes larger due to the difference between the pressures of thoracic and abdominal
spaces, and may lead to intestinal and gastric strangulation [9]. Therefore, diaphragmatic injuries should be repaired as soon as detected [8]. Repair of concomitant
life-threatening organ injury is done via thoracotomy or
laparotomy depending on the localization of injury [3].
The prevalence of concomitant organ injury reported in
the literature changes between 52% and 100% [2,7,10].
All of the present cases had concomitant organ injury.
The injury was repaired via thoracotomy in 4 (28.5%)
cases with lung injury, heart injury and pneumothorax,
whereas it was repaired via laparotomy in 10 (71.4%)
cases with intra-abdominal organ injury.
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quires surgery. In these cases, the diagnosis was made on
suspicion of diaphragmatic injury in the course of surgical procedure performed for concomitant organ injury.
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