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ABSTRACT

OBJECTIVE: To describe the clinical presentation, diagnosis, associated injuries and management
of patients presenting with traumatic diaphragmatic injuries at Cardiothoracic unit, Post Graduate
Medical Institute, Lady Reading Hospital Peshawar.

STUDY DESIGN: Retrospective descriptive study.

PLACE AND DURATION OF STUDY: Cardiothoracic unit, Post Graduate Medical Institute, Lady Reading
Hospital Peshawar, from January 2006 to December 2010.

METHODOLOGY: 56 patients diagnosed with traumatic diaphragmatic injuries were retrospectively
analyzed in Cardiothoracic unit, Post Graduate Medical Institute, Lady Reading Hospital Peshawar,
from January 2006 to December 2010. Most patients were diagnosed with plain x-ray chest and
x-ray chest with naso gastric tube in situ. Ultrasanography, computerized tomography and contrast
studies were also used. The studied variables included patients’ demographics, clinical presentation,
type of injury, associated injuries, management and outcome.

RESULTS: Out of these 56 patients 40 (71.4%) were male and 16 (28.6%) female. The age ranged
from 12 to 68 years with mean age of 31.7 years. The 56 patients included 42 with blunt diaphragmatic
rupture and 14 patients who had a penetrating injury of the diaphragm. The anatomic distribution
of injury to the diaphragm included 50 left-sided injuries and 6 right-sided in juries. Out of 42 blunt
diaphragmatic rupture cases, 40 (95%) cases occured on the left side and 2 (5%) on the right side.
The penetrating injuries were left sided in 10 patients (71%) and right sided, in 4 (29%) cases. The
penetrating injuries included 8 stab wounds, 5 gunshot wounds and 1 iatrogenic injury from a chest
tube. The blunt injuries included 16 motor vehicle accidents, 10 pedestrians struck by motor
vehicles, 12 with a history of fall, and 4 patients with bomb blast injuries. Six patients were
asymptomatic, chest pain was present in 45 patients, 20 patients had abdominal pain, 34 patients
had dyspnea, 42 patients complained of frequent vomiting, 28 patients were tachypnoeic, and 18
patients had cough. In these 56 patients, the diagnosis of diaphragmatic hernia was made before
surgery in 51 patients (91%) and during surgery in 5 (9%). Most patients in our study had associated
injuries like head injuries 8, rib fractures 8, pulmonary contusion or laceration 8, long bone fractures
6, gastrointestinal injuries 4, liver and spleen injury 1 each and 7 patients with having polytrauma.
17 patients were had no associated injuries.

Surgery was performed in all cases. In 32 patients emergency surgery was performed and in 24
patients elective surgery was performed. In 40 patients the approach was thoracic and in 12
patients’ laparotomy was also performed along with thoracotomy, and in 4 patients only laparotomy
was done, primary repair with non-absorbable sutures was done in 49 patients and polypropylene
mesh patches was used in 7 patients.

Two (3.6%) patients died, one with associated head injury and one with bomb blast liver injury.
Morbidity was 3(5.3%) with minor wound infection 2 patients and one patient developed recurrence.
CONCLUSION: The recognition of diaphragmatic rupture is important because of the frequency and
severity of associated injuries. The difficulties in reaching the diagnosis require an aggressive
search in patients at risk.
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INTRODUCTION

Traumatic rupture of the diaphragm is an uncommon condition. It occurs in 0.8 to 5% of patients admitted
to hospital with thoraco-abdominal trauma. The etiologic factors are blunt trauma (for example, in
motor vehicle accidents) and penetrating trauma'. Diaphragmatic rupture with abdominal organ herniation
was first

described by Sennertus in 15412, Diaphragmatic injury is a recognized consequence of high velocity blunt
and penetrating trauma to the abdomen and chest rather than from a trivial fall’. These patients usually
have multi system injuries because of the large force required to rupture the diaphragm®.
Grimes in 1974° described the 3 phases of the rupture of the diaphragm. The acute phase is at the time
of the injury to the diaphragm. The delayed phase is associated with transient herniation of the viscera
thus accounting for absence or intermittent non specific symptoms. The obstruction phase signifies
complication of a long standing herniation, manifesting as obstruction, strangulation and rupture’.
Patients present with non specific symptoms and may complain of chest pain, abdominal pain, dyspnoea,
tachypnoea and cough®. A high index of suspicion, together with the knowledge of the mechanism of
trauma, is the key factor for the correct diagnosis’.

Although autopsy studies have revealed equal incidence of right and left diaphragmatic ruptures, ante-
mortum study reports suggest 88-95% of diaphragmatic ruptures occurred on the left side®. Right sided
ruptures are associated with high mortality and morbidity® and thus the under diagnosis of right sided
injuries may be due to greater pre-hospital mortality’.

To avoid missing traumatic diaphragmatic injuries, one must maintain a high index of suspicion based
on the mechanism of injury. Recent advances in imaging technology must be incorporated into the
diagnostic armamentarium and into decision making. Once diagnosed, management of traumatic
diaphragmatic injuries focuses on ventilatory support, treatment of associated injuries and surgical repair
of the diaphragmatic tear. Surgical treatment of long-standing post traumatic diaphragmatic rupture is
the same as that applicable in diaphragmatic hernias’. The first successful repair was performed by Riolfi
in 1886°. The surgical treatment usually performed includes hernia reduction, pleural drainage and repair
of the diaphragmatic defect. This may be performed either through an open laparotomy or thoracotomy
or through laparoscopy or thoracoscopy. The mortality from elective repair is low but the mortality from
ischaemic bowel secondary to strangulation may be as high as 80%”.

METHODOLOGY

56 patients diagnosed with traumatic diaphragmatic injuries were retrospectively analyzed in Cardiothoracic
unit, Post Graduate Medical Institute, Lady Reading Hospital Peshawar, from January 2006 to December
2010. Most patients were diagnosed with plain x-ray chest and x-ray chest with nasogastric tube in situ.
Ultrasanography, co nputerized tomography and contrast studies were also used. The studied variables
included patients’ demographics, clinical presentation, and type of injury, associated injuries, management
and outcome.

RESULTS

Out of these 56 patients, 40 (71.4%) were male and 16 (28.6%) female. The age ranged from 12 to 68
years with mean age of 31.7 years. The 56 patients included 42 with blunt diaphragmatic rupture and
14 patients who had a penetrating injury of the diaphragm. The anatomic distribution of injury to the
diaphragm included 50 left-sided injuries and 6 right-sided injuries. Out of 42 blunt diaphragmatic rupture
cases 40 (95%) cases occurred on left side and 2 (5%) on the right side. The penetrating injuries were
left sided in 10 patients (71%) and right sided, in 4 (29%) cases. The penetrating injuries included 8 stab
wounds, 5 gunshot wounds and 1 iatrogenic injury from a chest tube. The blunt injuries included 16 motor
vehicle accidents, 10 pedestrians struck by motor vehicles, 12 with a history of fall, and 4 patients with
bomb blast injuries. Six patients were asymptomatic, chest pain was present in 45 patients, 20 patients
had abdominal pain, 34 patients had dyspnea, 42 patients complained of frequent vomiting, 28 patients
were tachypnoeic, and 18 patients had cough. In these 56 patients, the diagnosis of diaphragmatic hernia
was made before surgery in 51 patients (91%) and during surgery in 5 (9%). Most patients in our study
had associated injuries like head injuries 8, rib fractures 8, pulmonary contusion or laceration 8, long
bone fractures 6, gastrointestinal injuries 4, liver and spleen injury 1 each and 7 patients with having
polytrauma. 17 patients were had no associated injuries.
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Surgery was performed in all cases. In 32 patients emergency surgery was performed and in 24 patients
elective surgery was performed. In 40 patients, the approach was thoracic and in 12, laparotomy was
also performed along with thoracotomy. In 4 patients only laparotomy was performed, primary repair
with non-absorbable sutures was done in 49 patients and polypropylene mesh patches was used in 7
patients.

Two (3.6%) patients died, one with associated head injury and one with bomb blast liver injury. Morbidity
was 3 (5.3%) with minor wound infection 2 patients and one patient developed recurrence.

DISCUSSION

Traumatic diaphragmatic injuries are a relatively rare accompaniment to torso trauma and are usually
associated with other injuries especially when due to blunt trauma. Concentration on other injuries
sustained and inconsistency of signs on imaging can often lead to a missed diagnosis of Traumatic
diaphragmatic injuries and inspection of both domes of the diaphragm at thoracotomy and laparotomy
for trauma is mandatory.

In a review of 56 cases, the injury was 4 times more common in males and usually occurred in the 3™
decade of life'. Blunt trauma was responsible for 75% of cases. Left-sided ruptures accounted for 89.3%
of cases, 11.7% occurred on the right. The vast majority of traumatic diaphragmatic injuries seen in the
UK are due to blunt trauma, mainly because of the relative rarity of penetrating stab and firearm injuries.
There is a high incidence of associated injury, most commonly chest (43.9%), pelvic (40%), splenic (37.6%),
and liver (25%). Visceral migration may occur in 33% of patients and the mortality can be as high as 17-
19%'*"". In our study, visceral migration was (30.4%) and chest injuries (30%). The mortality in our study
was low (3.6%) as compared to 17-19%.

There is no single investigation that provides a reliable diagnosis of traumatic diaphragmatic injuries at
initial presentation. Between 33-70% are diagnosed on initial CXR, but this figure decreases in patients
who are intubated™. CT scanning increases diagnostic sensitivity to 66%'. Magnetic resonance imaging,
ultrasound', upper gastrointestinal contrast studies, laparoscopy and thoracoscopy have all been used
in the diagnosis of traumatic diaphragmatic injuries.

There are various surgical approaches for diaphragmatic hernia repair. In our study, mostly primary repair
with non-absorbable sutures was performed, mesh was used in only seven patients. Mesh patches are
widely used. Polytetrafluoroethylene (Gore-Tex), polyethylene terephthalate (Dacron) and polypropylene
are the most common materials used in prosthetic patches to repair large diaphragmatic defects that
are not amenable to primary repair. Recently, some authors have suggested the use of a newer biologic
material which is composed of a sheet of collagen derived from porcine dermis®. However, there are
cases in the literature reporting patch infection and hernia recurrence after the use of a mesh', thus
we believe that primary repair with non-absorbable sutures is the best alternative for diaphragm repair,
as it reduces the risk of infection and is more cost effective.

The frequency and severity of associated injuries seen in the group of patients presented here were
consistent with those in other reports. Numerous articles describe splenic rupture occurring in 15% to
35% of patients with blunt diaphragmatic rupture, followed closely by liver lacerations in 10% to 30%,
pelvic fracture in 30% to 50%, and thoracic aortic tears in 3% to 10%. Thus, diaphragmatic rupture emerges
as a unique entity that, on the one hand, is an accurate predictor of serious associated injuries but, on
the other hand, is frequently occult and difficult to detect in itself. The complications encountered in
the present series were consistent with those in other reports. Most authors cite a wide variety of
infectious complications, including pneumonia, wound infections, and subphrenic or intra-abdominal
abscesses. The lack of uniformity in the methods of reporting complications makes direct comparisons
among series less meaningful.

The overall mortality rate reported in the present series was 3.6%. This result was in accordance with
those of other series that range from 4.3% in a series of predominantly penetrating injuries to 37% in a
series of blunt injuries with most authors reporting 20% to 25% mortality rates''®'%22"_|rreversible shock
and head injury are most often cited as causes of intra-operative or early postoperative deaths. Sepsis
and multisystem organ failure predominate as late causes of death.

CONCLUSION

Suspicion of diaphragmatic rupture in a patient with multiple trauma injuries contributes to an earlier
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correct diagnosis. Early diagnosis is very important for appropriate surgical management, reducing the
risks of visceral strangulation and its complications. Optimal treatment consists of early repair with
careful attention given to associated injuries. The outcome is dependent almost entirely on the severity
of these associated injuries. Primary repair with non-absorbable sutures remains the gold standard for
the closure of small to moderate sized defects. Patients with large defects may require patch closure
with a mesh, but these can carry risks.
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