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medical illness but he has been sniffing recreational drugs 
for the past 10 years. The renal and liver profiles were 
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Abstract

The clinical diagnosis of acute diaphragmatic injury 

can be challenging since signs and symptoms may be 

nonspecific. We present a 67 y/o male patient admitted 
to the Puerto Rico Trauma Center Intensive Care Unit 

with blunt abdominal trauma. He was diagnosed with 
post-traumatic diaphragm eventration after evaluation 

with a follow up chest x ray. Diaphragm plication and 
pleurolysis were performed without complications.
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Introduction

Diaphragmatic rupture occurs in 0.8-5% of patients with major 

blunt thoraco-abdominal trauma and up to 70% of diaphragmatic 

tears are missed initially. Elevation of a single hemi diaphragm 

can be attributed to adjacent pleural, pulmonary or subphrenic 

disease, or it can occur secondary to a phrenic nerve palsy. (1) 

Rarely, it is related to an intrinsic weakness of the diaphragm or 

eventration. Because diaphragmatic rupture is often associated 

with thoracic or abdominal injuries that require surgical 

treatment, the diagnosis is usually made intraoperatively in 

many cases. Special attention has to be given to minor changes 

in the diaphragm or to basal lung atelectasis or consolidation. 

If possible, the post-injury thorax films should always be 

compared with previous chest radiographs.

Case report

A 67 y/o man with history of chronic ethanolism and smoking 

was transferred from another hospital to our institution after 

suffering multiple body traumas (MBT) as a pedestrian due 

to a motor vehicle accident. On arrival to the ER the patient 

was on mechanical ventilation, with a Glasgow Coma 

Scale (GCS) score of 8, a right frontal head laceration, 

blunt chest trauma with a flail chest and a right chest tube 
in place, blunt abdominal trauma, a right arm hematoma, 

and evidence of right lower extremity injury, including an 

open ankle fracture. Imaging studies revealed a left parietal 

brain contusion, first and second right sided rib fractures, 
a right lung opacity and evidence of free intra-abdominal 

fluid. There was evidence of anemia, metabolic acidosis, 
and systemic inflammatory response syndrome. He was 
admitted to the Trauma Intensive Care Unit with diagnosis of 

brain parietal contusion, flail chest, blunt abdominal trauma, 
and a right open ankle fracture. After IVF’s resuscitation 

and blood transfusions an exploratory laparotomy was 

done due to abdominal compartment syndrome secondary 

to resuscitation and blunt abdominal trauma. He was found 
with small bowel mesenteric contusion and a temporary 
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etiologic types of eventration, congenital and acquired. 

Congenital eventration is characterized by muscular aplasia, 

different to an acquired eventration that is caused by any 

injury to the phrenic nerve. (3) Eventration of the diaphragm 

is a disorder in which all or part of the diaphragmatic muscle 

is replaced by fibroelastic tissue. (4,5) The diaphragm 
retains its continuity and attachments to the costal margin. 

However, the weakened hemidiaphragm is displaced into 
the thorax, which can compromise breathing.

Clinical diagnosis of acute diaphragmatic injuries can be 

challenging. Symptoms may be nonspecific and include 
dyspnea, chest pain, shoulder pain, and cyanosis. (6) 

The diagnosis of eventration is suspected in infants with 

respiratory distress or when a hemidiaphragm appears 

elevated on a frontal or lateral chest radiograph. Other 

radiographic findings that may be seen include shift of the 
mediastinum, atelectasis, and elevation of the stomach. The 

diagnosis is confirmed by fluoroscopy or ultrasonography. 
Diaphragmatic movement during breathing typically is 

minimal or paradoxical, rising with inspiration and falling 

with expiration. If surgery is required, the atrophied muscle 

in the eventrated area can be visualized directly. (1,7)

Proposed mechanisms for blunt injury include lateral 

impact, with the resulting distortion of the thoracoabdominal 

wall causing shearing of the diaphragm or disruption 

of its attachments, and direct effect on the diaphragm 

caused by a sudden increased in the intra-abdominal 

pressure as a result of a frontal impact. (8) The threefold 

greater frequency of diaphragmatic injuries in lateral 

impact motor vehicle collisions relative to frontal impact 

collisions should increase the radiologist’s suspicion for 

blunt diaphragmatic rupture (BDR) in cases of severe side 

impact injury. (8-10)

In the trauma patients, the diagnosis is often delayed 

because of attention to other serious injuries or lack of 

specific clinical and radiographic signs. For example, in 
penetrating peridiaphragmatic trauma, the possibility of 

a diaphragmatic laceration may not be considered, or the 

plain film findings may be extremely subtle or absent. 
Although elevation of the diaphragm can be appreciated 

on conventional PA and lateral chest radiography, this 

modality is considered as inadequate to differentiate 

a diaphragmatic paralysis from eventration. (11,12) 

abdominal closure was done with a Bogota bag. Four days 

after admission, the patient progressed to severe sepsis. A 

right above the knee amputation was performed since he 

presented right leg necrosis and non viable tissue secondary 

to the right ankle open fracture. Re-laparotomy was done 

with secondary closure. The patient´s postoperative course 

was complicated with ventilator associated pneumonia and 

failure to wean requiring a tracheotomy. He completed IV 
antibiotics satisfactorily, the chest tube was discontinued, 

and he continued hemodynamically and clinically stable. 

On hospitalization day 22 from admission, a follow up chest 

radiograph showed a right basal consolidation with effusion 

associated to hemidiaphragm elevation, so a second chest 

tube was placed because since residual hemothorax was 

thought (Figure 1). A white lung was noted on follow 

up chest film. Atelectasis secondary to a mucus plug was 
suspected. Bronchoscopy showed viscous secretions, 

otherwise, no other abnormalities. In spite of above, the right 

white lung persisted with hemidiaphragm elevation (Figure 

2). A chest CT was performed which suggested either a 

delayed diaphragm rupture or an eventration (Figure 3). A 

bedside sonogram (Figure 4) provided a good evaluation of 

the diaphragm, so a diagnosis of diaphragm eventration was 

strongly suggested, for which patient was scheduled for a 

thoracotomy. The right posterolateral thoracotomy findings 
were compatible with a right diaphragmatic eventration and 

right fibrothorax with an associated lung collapse (Figure 

5). Diaphragm plication and pleurolysis were performed 

without complications, and total lung re-expansion was 

achieved. The patient continued with significant clinical 
improvement and was transferred to the ward, initiated on 

a rehabilitation program, and 32 days after hospitalization a 

tracheotomy decannulation was successfully performed.

Discussion

Blunt abdominal trauma is a leading cause of morbidity 

and mortality among adult and pediatric trauma victims. 

Blunt trauma is also a leading cause of intra-abdominal 

injuries. Among this diaphragmatic injuries are sometimes 

suspected or diagnosed. However, the clinical evaluation of 
these diaphragmatic ruptures are often encountered and its 

pathophysiology is more easily understood. (2) Eventration 

of the diaphragm, which is an abnormal elevation of an intact 

diaphragm, is another pathology. There are two distinct 
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is replaced by fibroelastic tissue. (4,5) The diaphragm 

However, the weakened hemidiaphragm is displaced into 

challenging. Symptoms may be nonspecific and include 

radiographic findings that may be seen include shift of the 

diagnosis is confirmed by fluoroscopy or ultrasonography. 

specific clinical and radiographic signs. For example, in 

plain film findings may be extremely subtle or absent. 

failure to wean requiring a tracheotomy. He completed IV 

up chest film. Atelectasis secondary to a mucus plug was 

thoracotomy. The right posterolateral thoracotomy findings 

right fibrothorax with an associated lung collapse (

achieved. The patient continued with significant clinical 

suspected or diagnosed. However, the clinical evaluation of 

Ultrasound, not routinely considered as part of the work 

up diagnostic tool, may be of utility for the correct 

diagnosis, as in our case. The AP film may show dome-
like configuration to anterior aspect of right diaphragm 
(Figure 1). In evaluation with a chest CT scan, CT may 

show the presence of liver under the elevated part of the 

right diaphragm (Figure 2), while ultrasound findings 
include herniation of liver tissue into the pleural space 

and distorted diaphragm image (Figure 3).

Management consisted mainly of surgical repair. Video-

assisted thoracic surgery (VATS), although a less invasive 

approach, avoids the incision of the lower intercostal 

muscles, which may adversely affect ventilation, and is less 

painful. (11-15) Although most of the clinical experience 

with this intervention is in adult patients, (1-7,10) 

VATS has been performed successfully, for example in 

pediatric patients with eventration secondary to bilateral 

phrenic nerve paralysis. (1-7,10,11) This procedure could 

potentially reduce both post-operative recovery and 

morbidity (1,7,10,11)

Conclusions

Rupture of the diaphragm may occur after blunt trauma, as 

in this case. The diaphragm most frequently is ruptured on 

the left side, perhaps because the liver may dissipate some 

of the force of an abdominal blow, lessening the likelihood 

of rupture of the right hemidiaphragm. The manifestations 

of a ruptured diaphragm can be delayed, and sometimes the 

bowel herniates through the diaphragm very early. In cases 

in which surgery is not initially required, a diaphragmatic 

tear can be missed, especially when it is small and when 

there is no herniation of abdominal structures to the chest. 

Trauma intensive care unit specialists have to be suspicious 

in all cases of trauma to the lower chest, but also in patients 

with abdominal or pelvic trauma in whom the chest 

radiograph should be evaluated carefully. The diagnosis 

(eventration versus diaphragmatic rupture) should be 

considered in any patient with a persistent pleural effusion 

for whom a chest tube did not improve what is initially 

considered a “white lung”.

Figure 1. AP film showing dome-like configuration to anterior aspect of right diaphragm



64 Crit Care & Shock 2010. Vol 13, No.2

Figure 2. CT shows the presence of liver under the elevated part of the 

right diaphragm

Figure 3. Chest CT shows the presence of liver under the elevated part of the right diaphragm, at 

level of the heart
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Figure 4. US shows herniation of liver tissue into the pleural space, and 

distorted diaphragm image

Figure 5. Right posterolateral thoracotomy with right diaphragm eventration and a right 

fibrothorax with lung collapse
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