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Introduction:
Blunt traumatic diaphragmatic rupture is un-
common but life threatening injury. High speed 
motor vehicle accidents is the commonest 
cause. Early diagnosis in absence of herniation 
is challenging. High index of suspicion is re-
quired to diagnose such serious injury. Surgical 
repair is mandatory to avoid complications. Th e 
aim of this presentation is to highlight the diffi  -
culty in diagnosis and management of ruptured 
diaphragm in a 25 years pregnant female patient 
involved in road traffi  c accident (RTA) with de-
layed herniation of the whole liver and part of 
small bowel.

Case Report:
A 25 year female patient sustaining RTA was re-
ferred to our centre from a peripheral hospital. 
She was intubated and ventilated with a chest 
tube inserted on the right side for hemothorax. 
She was pregnant 25 weeks. Management fol-
lowed ATLS protocol. She was hemodynamical-
ly stable with disturbed conscious level. Consent 
was obtained for chest x ray and CT brain. Evi-
dence of right lung contusion and brain contu-

sion was demonstrated. FAST examination was 
normal and fetus was viable. She was admitt ed in 
ICU. Follow up chest x ray showed resolution of 
lung contusion and complete drainage of hemo-
thorax. A trial of weaning from mechanical ven-
tilation failed because of disturbed conscious 
level. Tracheostomy was performed and she 
stayed on mechanical ventilation for 45 days till 
she regained conscious level. Tracheostomy was 
closed and she was shift ed to the ward in a stable 
condition. Gradual ambulation, physiotherapy 
and care of nutrition were followed. Follow up 
abdominal ultrasound showed normal growth 
of fetus. Ten days later, she developed shortness 
of breath and abdominal pain. Clinically, air en-
try was diminished on the right side and audible 
intestinal sound could be identifi ed over the 
chest.   Plain chest x ray showed large opacity on 
the right side with bowel loops and right copula 
was not defi ned, a picture diagnostic of right 
diaphragmatic rupture with visceral herniation. 
Surgical repair was decided through thoracic ap-
proach as herniation was late and in order not 
to disturb the gravid uterus. Right posterolateral 
thoracotomy was done through the 8th inter-
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space. Th e whole liver was found herniated into 
the chest with loops of small bowel. Th e liver 
was congested and rotated 90º but no injuries 
were found. Th e small bowel was examined and 
found viable and intact.  A big laceration was 
identifi ed in the right copula of the diaphragm 
extending into the central tendon. Reduction 
of the liver and small bowel was done. Re pair 
was accomplished using double face prolene 
mesh sutured to edges of diaphragmatic lacera-
tion by prolene 1 sutures in one layer. In order to 
take sutures safely in the central tendon, a small 
incision was made in the pericardium to allow 
placing sutures under vision to avoid cardiac 
injury. One chest tube was inserted for pleural 
drainage.  Postoperatively, the patient was trans-
ferred to ICU intubated and stayed electively 
on mechanical ventilation for 24 hours. She was 
weaned smoothly from mechanical ventilation. 
On postoperative day 1 she developed ileus 
which was managed by IV fl uids, keeping her 
NPO, nasogastric tube drainage and maintain-
ing normal serum K level. Postoperative chest x 
ray showed full lung expansion and normal posi-
tion of diaphragm. Gradual ambulation and oral 

intake were att empted. By the 36th week gesta-
tion, she had labor pain and delivery was under-
taken by Cesarean section to avoid tension on 
the diaphragmatic repair. Ten days later she was 
discharged from the hospital in a stable condi-
tion. She is undergoing rehabilitation program 
with regular follow up in outpatient clinic. 

Discussion:
Diaphragmatic rupture is a rare but life threat-
ening injury occurring in 0.8- 1.6 % of patients 
sustaining blunt trauma. High motor vehicle ac-
cidents account for about 90% of all blunt dia-
phragmatic injuries.1 

Th e left  sided blunt diaphragmatic rupture is 3 
times more common than the right side. Th is 
could be explained by the cushioning eff ect of 
the liver supporting the right side and by the 
inherent weakness of the left  side. In addition, 
the diagnosis of the right sided diaphragmatic 
rupture is more diffi  cult and challenging with 
greater incidence of morbidity and mortality 
caused by associated injuries.2

Herniation is always a threat with consequent 
visceral complications. It could happen years 
aft er trauma.3 Hepatothorax is a term used in lit-
erature describing herniation of the liver aft er di-
aphragmatic injury.2,3 Up to 30% diaphragmatic 
hernias present late.  Delayed presentation could 
be explained by delayed rupture of devitalized 
diaphragmatic muscle, or more likely by delayed 
detection of a diaphragmatic injury manifesting 
late aft er herniation.4 Grimes fi rst described the 
3 phases of rupture of the diaphragm in 1974. 

Figure 1: Plain chest x ray on admission show-
ing right lung contusion, chest tube inserted for 
drainage of right sided hemothorax and well de-
lineated right copula of the diaphragm

Figure 3: intraoperative view aft er right sided 
posterolateral thoracotomy showing herniated 
liver and bowel loops into the chest

Figure 2: Plain chest x ray 45 days aft er ad-
mission showing diff use opacity in the right hemi-
thorax with gas shadow of bowel loops. Th e right 
copula could not be identifi ed

Figure 4: aft er repair of the diaphragmat-
ic rupture using prolene mesh

Figure 5: Postoperative plain chest x ray 



310

Pak J Surg 2013; 29(4): 308-310

S Alghamdi, O Saber, AFMA Fatt ah

Th e fi rst (acute) phase occurs at the time of trau-
ma where the diaphragm is injured. Th e second 
(delayed) phase denotes gradual herniation of 
abdominal contents into the chest and is usually 
asymptomatic. In the third (obstructive) phase, 
complications to herniated viscera e.g. obstruc-
tion, strangulation and rupture aggravate the 
clinical presentation.5  In our case herniation 
was not evident initially. Th is late presentation 
could be explained by gradual growth of the 
gravid uterus increasing the intraabdominal 
pressure together with negative intrathoracic 
pressure established aft er weaning from positive 
pressure ventilation.

Th e diagnosis is challenging in absence of her-
niation and about 12-66% of cases are initially 
missed.6 Moreover, laparotomy still misses de-
fects up to 15% due to lack of suspicion and fo-
cus on more obvious lesions.7 High index of sus-
picion is required to diagnose this serious injury. 
Early diagnosis is important since delay may se-
riously aff ect the prognosis. Any patient present-
ing with abdominal or respiratory symptoms 
and history of trauma should be investigated 
for diaphragmatic injury.8 Clinical examination 
and understanding the mechanism of trauma 
are crucial.  Chest x ray may show abnormal de-
lineation or elevation of the diaphragm but the 
sensitivity is low especially in intubated patients. 
FAST examination is routinely done in primary 
survey and particular att ention should be di-
rected to diaphragmatic movement. Diagnostic 
CT sensitivity and specifi city of right hemidia-
phragm rupture is 50-90% and 90-100% respec-
tively.9 In stable patients, laparoscopy and VATS 
are valuable diagnostic and therapeutic tools.10

In acutely traumatized patients the abdominal 
approach is preferred for repair due to frequently 
associated lesions. Primary repair should be at-
tempted using non absorbable sutures. Synthet-
ic mesh is used in cases of tissue loss or exten-
sive laceration to aff ord tension free repair. Any 
diaphragmatic injury should be repaired regard-
less its size because late herniation is a threat. 
Th e mortality of elective repair is low; however 
it may reach up to 80% in cases operated with 
bowel ischemia caused by strangulation.11

Trauma in pregnancy deserves special att ention 
since pregnancy can aff ect the patt ern and sever-
ity of injury. According to ATLS, initial treat-
ment priorities for an injured pregnant patient 
remain the same as for non pregnant patients. 
Optimal resuscitation of the mother favorably 
aff ects the prognosis for the fetus. Essential di-
agnostic x rays examination should be obtained 
even during pregnancy.12 In our case, chest x 
ray was initially suffi  cient and did not guide us 
toward CT scan of chest. Even aft er herniation 
plane chest x-ray defi nitely diagnose the condi-
tion and decision for operation.  

Conclusion :
Traumatic right sided diaphragmatic rupture is 
a rare but life threatening injury. High index of 
suspicion with careful follow up are required 
to reach diagnosis. Late herniation makes the 
diagnosis diffi  cult. Management of pregnant 
traumatized patient is challenging especially in 
presence of associated injuries. Early diagnosis, 
proper approach and competent repair help im-
prove the outcome.  
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