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Acute injury of spine and spinal cord are among the most common 

causes of death and disability resulting from trauma. Spinal cord 

injuries like, the most traumatic injuries, tend to occur in a young, 

predominantly male population. Motor vehicle accidents cause between 

35% to 45% of traumatic injury with cervical segment being most 

commonly involved .Fall is the second most common cause of cervical 

spine injuries. 

Judicial hangings are characterized by drops that are greater than the 

victim's height. In such drops, the head hyper-extends as the noose 

stops the victim. Classically, the result is bilateral fracture through the 

pedicles of C2 and the body of C2 is displaced anterior to the vertebral 

body of C3. The death is almost instantaneous in strangulation and a 

delayed death is very rare. Judicial hangings are uncommon worldwide. 

However, accidental hanging and strangulation injuries are becoming 

more prevalent in urban centres. 

In paedriatric population, injuries are more common between occipital 

and C2 level. In adults C3 to C7 level are more involved due to more 

mobility at this level,
 
withC2-C3 level injury being uncommon. Thus 

we hereby report a rare case of complete C2-C3 distraction about 3 cm 

long distance  with complete spinal cord transection at lower cervical 

level with bilateral vertebral artery thrombosis but posterior circulation 

was intact. The patient survived for 9 days on ventilator support. 
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Introduction:- 
Traumatic injuries of the upper cervical spine are often encountered, and may be associated to severe neurological 

outcome .Most common cause of traumatic cervical spine injury is road traffic accidents followed by high energy 

fall 
[5]

. Anterior dislocation is most common at C5- C6 level due high mobility of this segment. In upper cervical 

spine it is more common at occipito-atlantal level and at C1-C2 level and in lower part ,C3 to C7 dislocation is 

common with C2-C3 being rare.
[9]

Here is a case of C2-C3 complete cervical spine distraction with complete cord  

transaction due to strangulation and traction injury. 

 

 Case-Report:- 

 A 25 years old female   with alleged history of cloth (sari) stuck in a heavy machine at her work place and cloth got  

entangled around her neck. She fell on the ground ,strangulated by the cloth, presented in state of unconsciousness 

and quadriplegia to a private hospital. There she was intubated and  later transferred to our emergency department. 
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 At the emergency department she was evaluated and philadalphia collar was put around the neck. Her Glassgow 

Coma Scale (GCS) was  3/15.She was on ambu support as there was no spontaneous respiration. Herpupil was non 

reacting bilaterally and pulse was weak  and thready with low blood- pressure. She was shifted on vasopressor 

support and her radiological work up was done. After which she was shifted to ICU. CT of cervical spine revealed 

complete separation of C2 and C3 with displacement in both antero-posterior and vertical direction.  

 

 Noncontrast CT brain was  having no gross abnormality. CT angiography of neck vessels was done which revealed 

non-visualisation of bilateral vertebral artery with appearance of distal vertebral artery at foramen -magnum . Circle 

of willis was also well seen along  with posterior circulation .CT Venography was normal and was showing flow 

upto bilateral sigmoid sinus. 

 

The patient‘s condition improved over the next 2 day. She has got spontaneous eye opening with bilateral pupil 

3mm reacting. But she was not obeying verbal  command. She was not having spontaneous respiration and she was 

still on ventilator and vasopressor support .The patient survived for 9 days but latter  expired due to cardio-

respiratory arrest. 

 

Her postmortem was done on same day. Post-mortem examination of the patient showed ligature mark with bruise at 

anterior and posterior part of neck at thyroid cartilage level. It also showed hematoma in subcutaneous and muscle 

plane in cervical region. On further examination, it showed separation of both facet joint and complete bony 

separation at C2- C3 level. Prevertebral hematoma was also noted. Separation was in vertical plane for 3 cm 

distance between C2 and C3 facet with cervical cord seen at this level but found to be transected at lower cervical 

level at C7-T1 level. On further examination vertebral artery was found transected at C3 level on one side while 

thrombosed with dark reddish blood on the other side. Transected cord margins were also contused. 

 

 
 

 
Figure 1 (B):-CT Cervical Spine 3-D reconstruction showing the complete distraction of C2-C3 with separation at 

all joints. 
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Figure 1 (C):-CT angiography of neck vessels with 3-D reconstruction showing non-visualisation of proximal 

vertebral artery bilaterally. 

 
Figure 1(D):-showing  blood flow upto distal vertebral artery with complete circle of willis and posterior 

circulation. 

 

 
Figure 2 (A):-Post mortem findings showing avulsion at C2- C3 level at both facet joints with vertical 

displacement. Both vertebral artery are seen transected at C2- C3 level with reddish black blood in situ. 
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Figure 2(B):-Showing the distance between the C2 and C3 facets at post mortem which is approximately 3cm. 

 

Discussion:- 
Injury of the cervical spine is a potentially fatal and debilitating incident due to the risk of damage of the cervical 

spinal cord .Younis Kamal et al, in their literature , concluded that, falling used to be the most common mode of 

injury but  now road traffic accidents are the commonest cause of such spinal injuries
[1]

. It is due to many fold 

increase in the vehicles on the congested roads and more hilly regions lead to more accidents. 

 

The highest number of complete motor and sensory neurological deficits was found in cervical spine fractures 

(19.7%).In a study by Younis Kamal et al, Upper  cervical spine injury was 27.2%  of the total cervical spine 

injuries  and 14.15%  of the total spine injury patients
[1]

. 

 

 It is interesting to note that our patient had no signs of posterior fossa infarction despite the fact that one of the 

vertebral artery was disrupted at C2-C3 level while another was totally thrombosed. Theofilos G. Machinis et al , 

also reported a case of C2- C3 dislocation with vertebral artery disruption at c2-c3 level with intact posterior fossa 

blood supply. He assumed that this is because of the presence of fetal circulation in his patient providing back flow 

to the basilar artery thus maintaining adequate perfusion of the posterior fossa 
[2]

. This was also demonstrated in the 

CT angiography of our patient. According to Philip J. Torina  et al, in his study of incidence of vertebral artery 

thrombosis in cervical spine injury, most frequent related injury associated with vertebral injury included spine 

fracture/dislocation (71%), followed by chest and extremity injury (45%)
[3]

. 

 

In our case cervical cord was not injured at the level of distraction while it was completely transected at cervico-

dorsal junction. 

 

It is recognized that fracture and dislocation of the cervical vertebra are seen in judicial hangings or hangings 

associated with long drop, it is not reported in ligature strangulation 
[5]

 .Bhullar et al, Agrawal et al and Gupta et 

al also reported a few cases of accidental ligature strangulation due to entanglement of the chunni (cloth) while 

moving in a vehicle like a rickshaw, motorcycle and bicycle. Thus, all reported cases of accidental strangulation 

involved vehicle and chunni /scarf; all occurred on the road and the victims died immediately due to asphyxiation 

but without cervical spine injury except case report of Gupta et al. in which there was  a dislocation between the 2nd 

and 3rd cervical vertebrae. 

 

 Hence, till date, no literature is found with such long distance complete distraction in a living subject. 

 

Conclusion:- 
In conclusion, we are reporting a rare case of complete long distance C2 –C3 cervical spine distraction  with 

vertebral artery disruption  and  transaction of cord at cervico-dorsal junction. Despite such a severe inury the patient 

survived for 9 days. 

 

 

http://www.ajnr.org/search?author1=Philip+J.+Torina&sortspec=date&submit=Submit
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