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A B S T R A C T   

Introduction and importance: The traumatic diaphragmatic hernia could be missed in the background of spinal 
fractures due to neurological weakness. We report the first case of the management of thoracolumbar fracture- 
dislocation associated with diaphragmatic injury. 
Presentation of case: 53-year-old male transferred from local hospital following fallen from a motorbike on the 4th 
day after the injury. He was paraplegic from L1 below with sacral root involvement. Further imaging showed 
fracture-dislocation of the vertebral body at the T12-L1 level and anterior displacement of T11 on T12. The left- 
sided diaphragmatic hernia was detected by chest x-ray with bowel shadows in the left hemithorax. Emergency 
laparotomy and diaphragmatic repair followed by a posterior spinal exploration and pedicle screw fixation were 
done. Early mobilization was done after spinal fixation and the patient is successfully continuing rehabilitation. 
Clinical discussion: Thoracolumbar fracture-dislocation associated with the traumatic diaphragmatic hernia is 
rare. Clinical diagnosis of associated visceral injuries could be delayed due to the neurological deficit of the 
patient. An initial concern was to repair the life-threatening diaphragmatic hernia. Even current studies showed 
improved neurological function from early spinal surgery, spinal fixation had to delay as surgery needs a prone 
position. 
Conclusion: Early identification and management of traumatic diaphragmatic hernia are life-saving and allows 
early surgical intervention for the spine. Early reduction and fixation are associated with improved neurological 
function and will allow early mobilization and reduce hospital and ICU stay.   

1. Introduction 

Spinal cord injuries play a major role in traumatic injuries which 
directly affects the patient's morbidity mortality and quality of life of the 
patients. Vertebral fractures are seen in 3% of polytrauma patients [1]. 
Spinal cord injuries occur due to the primary injury by the direct force or 
secondarily by ischemia, inflammation, or compression by fractured 
vertebral segments. 

Fracture dislocation of the Thoracolumbar spine occurs due to the 
massive force transmitted through the spine. It is usually associated with 
other injuries such as Vascular damage, visceral injuries, rib fractures, 
and lung contusions which can be missed due to neurological deficits 
[1,2]. Traumatic thoracolumbar spine fracture-dislocation with 
concomitant aortic injury is uncommon but fatal [3]. But this is the first 

of the management of the fracture-dislocation associated with the 
Traumatic diaphragmatic rupture. 

2. Method 

We report this case in line with the updated consensus-based surgical 
case report (SCARE) guidelines [4]. 

3. Case report 

A 53-year-old male was transferred from a local hospital following 
fallen from a motorbike under the influence of alcohol on the fourth day 
after the trauma. He had no significant past medical history and took no 
regular medications. On admission, he was fully conscious. Abrasions 
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were seen in the left hypochondrium. He had bilateral rib fractures and 
left hemothorax. He was paraplegic with muscle power 0/5 below L1 
myotome level with the loss of anal tone. He had paresthesia Below T12 
dermatomal level (ASIA A). The skin over the lower lumbar spine was 
tented due to the protruding spinous processes of the dislocated lumbar 
vertebrae. X-ray images, Non-Contrast Computed tomography (NCCT) 
images, and magnetic resonant images revealed the fracture-dislocation 
of the L1 vertebra with posterior displacement of the L2 and lower 
vertebral column (Fig. 1). His vital signs were stable, His respiratory rate 
was 16 breaths per minute and arterial oxygen saturation was 96%. He 
did not show symptoms of spinal shock or respiratory distress. 

An initial chest X-ray was not taken at the local hospital. The chest X- 
ray revealed the bowel shadows in the left lung field (Fig. 2). There were 
no clinical or radiological features of the visceral organ perforations 
during the process of evaluation. 

Laparotomy was done by the Casualty surgeon in the Emergency and 
trauma center of the National Hospital Colombo on the same day of the 
transfer. Jejunum and spleen were herniated to the left hemithorax 
through the diaphragmatic defect. The bowel was reduced to the 
abdomen and diaphragmatic repair was done. No other injuries were 
found intraoperatively, and postoperative intensive care was given. 
Postoperative standard spinal trauma care was provided with strict bed 
rest, compressive stockings, and nutritional support. Spinal fixation was 
planned four weeks after the laparotomy. But due to the pandemic sit
uation surgery was delayed up to the sixth week after laparotomy. 

Exploration of the thoracolumbar spine was done by the Orthopaedic 
surgeon in the orthopaedics and trauma department of the National 
Hospital Colombo. The posterior approach was used to access the 
Lumbar vertebra. L1 vertebral body fracture with T12-L1 spondyloptosis 
was detected with severe spinal cord compression. No Dural tare was 
detected. Spinal decompression and long segment two-level pedicle 
screw fixation was done. 

Rehabilitation was started the next day after spinal fixation. Post
operative neurological recovery was not detected below the spinal cord 
compression. But at the level of the injury, the L1 myotome was 

achieved a 2/5 muscle power. Bilateral lower limb sensory improvement 
was detected at both lower limbs. 

4. Discussion 

The annual incidence of spinal fractures is 64 per 100,000 and 
neurological deficit is seen in 10–30% [5]. Most of these injuries involve 
in thoracolumbar region, but thoracolumbar fracture-dislocations are 
much rare [1]. Most fracture-dislocations are associated with complete 
neurological deficit [1]. The commonly young population is affected 
[1]. A previous study reported females with a greater number of pre- 
existing co-morbidities, a higher frequency of Thoraco-lumbar trauma, 
and less severe neurological impairment [6]. 

Closed traumatic thoracolumbar spondylosis occurs due to the very 
high energy trauma involving simultaneous multidirectional, distrac
tive, and compressive forces across various spinal elements [1]. It is 
commonly associated with significant neurological deficit and vascular 
and visceral injuries. Lung contusion, Hemopneumothorax, bowel 
perforation, and vascular injury are common among these injuries [1,2]. 
These injuries will increase the mortality and morbidity of the patient 
and delay the surgical intervention for the spine [2]. Diaphragmatic 
injuries have commonly occurred with blunt forces (3.4%) [7,8]. 
75–80% cases blunt trauma causes injury to the left hemi-diaphragm 
[7]. Definitive diagnosis with chest x-ray is very challenging [7]. 
Further due to initial neurological deficits this can be easily missed 
during the clinical assessment (Late diagnosis made in 9.5% of traumatic 
diaphragmatic injuries) [9]. Therefore clinical diagnosis requires a high 
level of suspicion [7]. In high-energy spinal fractures, less threshold to 
do an NCCT chest abdomen will help to identify the secondary injuries 
and prevent unnecessary delay of the spinal fixation. 

Intra-abdominal access, Posterolateral thoracotomy, and combined 
thoracoabdominal incisions are used to repair the Diaphragmatic hernia 
[8]. Laparotomy incision was used in this case because of the suspicion 
of other intraabdominal injuries, early surgery, and familiarity with the 
surgeon. Posterolateral thoracotomy warrants a good exposure for 

Fig. 1. T2-weighted magnetic resonance images and Three-dimensional computed tomography in the reconstruction view show traumatic spondyloptosis of T12/L1 
with lower lumbar cord edema/contusion, conus medullaris, and upper cauda equina compression. 
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isolated diaphragmatic hernia and it will help to release the intratho
racic adhesions in delayed surgeries [8]. 

Due to significant dislocation, spinal cord injury and nerve root 
damage are significant at the level of the trauma. The possibility of 
neurological recovery below the level of spinal cord injury is negligible. 
Therefore reduction and fixation are mainly aimed for the early mobi
lization, reduced pain, prevent further spinal cord injury, and reduced 
the duration of hospital stay [1,10,11]. 

Traumatic Dural tears are commonly associated with thoracic lum
bar spinal trauma in the range of 18–36% [1,12]. Surgery will help to 
identify the Dural tare and spinal root compression which are feasible to 
repair, and which will prevent CSF leak improve the post-operative 
rehabilitation, and prevent chronic pain and phantom sensation, in 
our case dura was intact even there was a severe injury. No nerve root 
compression was detected. 

The surgical approaches to the fracture-dislocation can be an ante
rior, combined anterior and posterior, or posterior [13]. Better canal 
decompression, easy access to the anterior column, and intervertebral 
fixation are the advantages of the anterior approach. But it will not 
provide sufficient traction for fracture reduction [13]. The combined 
anterior and posterior approach improves sagittal alignment, Better 
neural decompression. But It is associated with more intraoperative 
bleeding and extended surgery time and the need to change the position 
during surgery [13]. Because of the previous abdominal surgery, the 
only option for vertebral decompression was the posterior approach. But 
prone positioning was difficult during the immediate post-operative 
period after diaphragmatic repair. Therefore spinal surgery had to 
postpone until the patient fully recovered from the laparotomy. But 
there was no difference is reported in decompression and neurological 
outcome between the anterior and posterior approach, but the posterior 
approach is superior in less blood loss and operative time [13]. 

Fixation could be a long segment or short segment fixation [13]. In 
this case, long-segment fixation was used because Long segment poste
rior fixation is with two levels above and two levels below fixation 
considered for highly unstable spinal injuries to achieve multiple fixa
tion points and distribute the stress while maintaining alignment [2,13]. 
Short segment fixation can also be used for thoracolumbar fracture 
dislocation as it causes less blood loss and fewer operative duration [13]. 

Advantages of the early surgery versus late surgery are controversial 
[5]. In our case, the main concern was to immediately repair the life- 
threatening diaphragmatic hernia. Therefore spinal surgery had to 
postpone until the patient is fully recovered from the abdominal surgery. 

The highest neurological recovery rates were found in patients operated 
on within 8 h after trauma. After 48 h there was no significant neuro
logical outcome compared to the time of the operation [5,10,14]. But in 
severe spinal cord injury in spondyloptosis, Neurological improvement 
below the level of the injury is negligible in contrast to that, there is a 
significant improvement of the nerve roots at the level of the injury. In 
some studies report further neurological deterioration following surgical 
intervention for completely damaged spinal cord injuries and they are 
not helped by canal decompression [11]. In patients who received sur
gery after three weeks, the scar has formed around the lesion and 
obstruct the reduction. For the patients who cannot receive spine sur
gery in few days after injury, pre-operative traction should be applied 
[2]. Because the reduction is difficult in delayed surgeries, the anterior 
approach will be needed to get an adequate reduction [10,15]. 

5. Conclusion 

To the best of our knowledge, this is the first reported case of the 
fracture-dislocation of the thoracolumbar spine associated with the 
diaphragmatic rupture. Initial identification of the associated dia
phragmatic injury could be difficult due to the neurological deficit and 
associated other injuries. High suspicion for diaphragmatic injury and 
low threshold for NCCT thorax and abdomen during high-velocity injury 
helps to early identification and early repair. 

Sources of funding 

No institutional or third-party funding sources were used to prepare 
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Ethical approval 
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Fig. 2. Left image: Preoperative chest x-ray shows multiple small bowel loops and Chest tube in the left hemithorax. Right image: Postoperative chest x-ray after 
diaphragmatic repair. 
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