
Introduction
Cervical spine injuries can be potentially life-threatening and 
also carry a high morbidity burden for the surviving patients [1]. 
There are large variations in incidence, prevalence, mechanism of 
injury, gender distribution, and age group distribution for 

cervical spine injury in various parts of the world. Injury due to 
fall from height and motor vehicle accidents is the common 
causes leading to cervical spine injury. A male preponderance is 
observed in cases of cervical spine injury and most victims are in 
the age group of 15–45 years [2, 3]. There is also increased risk of 
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Introduction: The sub axial cervical spine is a common site for traumatic spine injury, the injury of which can be life-threatening and can also 
result in permanent disability. Subaxial cervical spine injury has been classified by Allen and Ferguson (earliest classification), subaxial cervical 
spine injury classification system (SLICS) and AO spine classification. Allen and Ferguson system has significant inter-observer variations and is 
difficult to apply clinically at times. SLICS does not guide in the choice of surgical approach and score can vary between individuals because of 
different magnetic resonance imaging interpretations for discoligamentous injury. AO spine classification system has low agreement rate for 
intermediate morphology types (A1-4 and B) and not all injury patterns fit in the AO spine classification system like the case presented herein. In 
this case report, we address an unusual presentation of the flexion-compression mechanism of injury. This fracture morphology does not fit in 
any of the above mentioned classification system, so we are reporting this case and this is the first report of this kind in the literature.
Case Report: An 18-year-old male presented to our emergency department with a history of fall of heavy object on his head from above. On 
presentation, the patient was in shock and respiratory distress. The patient was intubated and resuscitated gradually. Non-contrast computed 
tomography of the cervical spine showed isolated retropulsion of the C5 body without any displacement of facet joints or pedicle fracture. This 
injury was also associated with a fracture of the posterosuperior portion of the C6 vertebral body. The outcome was the death of the patient 2 days 
after injury.
Conclusion: The cervical spine is a common segment of the spine that is prone to injuries due to its anatomy and flexibility. The same injury 
mechanism can lead to varied and unique presentations. Each classification system for cervical spine injury has its drawback, cannot be 
universalized, and more research is needed to develop a classification system with an international agreement for diagnosing, classifying, and 
treating the injury for better patient outcomes.
Keywords: Flexion-compression, nutcracker, retropulsion, traumatic cervical spine, classification.
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Learning Point of the Article:
Each classification system for cervical spine injury has its drawback, cannot be universalized, and more research is needed to develop a 

classification system with an international agreement for diagnosing, classifying, and treating the injury for better patient outcomes.
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cervical spine injury in patients of traumatic 
brain injury with a positive computed tomography (CT) head 
scan [4]. People with cervical spine injury are at increased risk 
of mortality than the general population [5].
Allen et al. proposed the first mechanistic classification for the 
lower cervical spine injury and divided injury mechanisms into 
six types: Flexion-compression, flexion-distraction, extension-
compression, extension-distraction, vertical compression, and 
lateral flexion [6]. In this case report, we address that an unusual 
presentation of flexion-compression mechanism of injury was 
this injury pattern neither resemble flexion compression 
pattern or AO type of burst pattern [7]. According AO spine 
classification, subaxial cervical spine injuries are classified 
based on morphology (radiological), neurological status, and 
clinical modifiers. This classification has low agreement rate for 
intermediate morphology types (A1-4 and B) [8].

Case Presentation
An 18-year-old male presented to our emergency department 
with a history of fall of heavy metallic object on his head from 
above. On presentation, he was in shock and respiratory 
distress. Patient was intubated and resuscitated gradually. 
Philadelphia collar was applied. After stabilization, general 
physical examination was performed and the patient was not 
able to move any of his limbs voluntarily. Radiology of the 
patient including X-ray and non-contrast computed 
tomography (NCCT) scans of the head and spine was then 
performed. NCCT head demonstrated frontal contusion, and 
X-ray of cervical spine demonstrated an unusual radiological 
presentation of flexion compression injury mechanism of 
cervical spine injury. NCCT of cervical spine showed isolated 
retropulsion of C5 body without any displacement of facet 
joints or fracture of pedicle (Fig. 1). This injury was also 

associated with fracture of posterosuperior 
portion of C6 vertebral body (Fig. 2). The 
mechanism of injury was that the patient was 
standing at his workplace, and suddenly a large 
and heavy metallic pipe falls on to the frontal 
region of his head resulting in f lex ion-
compression type of cervical spine injury and 
frontal contusion. This injury can be compared 
to a nutcracker fracture. Although it resembles a 
burst fracture, we can see intact superior and 
inferior end plates. Cervical traction was applied 
to relieve compression on cord. We could not 
operate him as soon as possible due to the poor 
general condition of the patient. The ultimate 
outcome was the death of the patient 2 days after 
injury.

Discussion
Cervical spine is divided into two levels, Upper cervical spine 
(occiput to C2) and subaxial cervical spine (C3 to C7) due to 
the considerable anatomic differences between the two. 
Subaxial cervical has its own unique injury patterns due to the 
anatomy and more than half of the injuries occur between C5 
and C7 [9]. Usually, flexion-compression injury results in 
compression fracture of anterior vertebral body and 
subluxation/dislocation of facet joints leading to translation of 
one vertebra over another [10]. This may also be associated 
with teardrop fracture of cervical spine. Unusually, in this case 
there was no subluxation of facet joints but there was isolated 
retropulsion of the body of C5 vertebra into the spinal canal 
leading to spinal cord injury. Furthermore, there was no 
associated pedicle fracture of C5. This injury pattern can be 
compared to a nutcracker mechanism where C5 vertebral body 
was crushed between C4 (loaded by weight of head and heavy 
metallic pipe) and C6 (body weight acting as a counterforce) 
[11]. This is a unique presentation of flexion-compression type 
of injury and it can lead to spinal cord injury which can be fatal.

Conclusion
Cervical spine is a common segment of the spine which is prone 
to injuries due to its anatomy and flexibility. The same injury 
mechanism can lead to varied and unique presentations. Each 
classification system for cervical spine injury has its drawback, 
cannot be universalized, and more research is needed to develop 
a classification system with an international agreement for 
diagnosing, classifying, and treating the injury for better patient 
outcomes.
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Figure 1: Axial section at the C5 level showing 
intact pedicles.

Figure 2: Sagittal section showing fracture 
of the postern-superior of C6 body.
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Clinical Message

This report emphasizes the need to identify varied presentations of an injury to 
the cervical spine and also to develop a universalized system for diagnosing, 
classifying, and treating the injury for better patient outcomes.
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