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Abstract
Background: Traumatic occipital-cervical dislocation (OCD) in children and adolescents is a rare and serious 

injury, which generally leads to death. For those who survive, there are usually severe and permanent neurological 
deficits.

Purpose: The purpose of this study is to present the case of a 13-year-old boy with OCD, the treatment and results 
at two years follow-up.

Study design/setting: The study design includes a case report and review of the literature.

Methods: We present a case of OCD survivor, two years of follow-up care, and review of the literature regarding OCD.

Results: A 13-year-old boy was injured in a car accident in 2013. He was admitted to the emergency department 
with OCD and multiple trauma. After vital signs were stabilized, occipital-cervical spinal fusion was performed. He was 
discharged home four months after the injury in good general condition, with neurological deficits resulting from the 
head and spinal cord damage.

Conclusions: OCD in children and adolescents is quite rare and usually fatal. In spite of appropriate treatment 
(occipital-cervical fusion), the prognosis remains uncertain and at times poor due to irreversible neurological damage. 
Only a correct prompt diagnosis, along with immediate treatment initiation leads to survival.
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Introduction
Injures of the cervical spine in children and adolescents are 

relatively rare and quite different from adults [1,2]. It was estimated 
that in the United States of America (USA) 1–10% of total annual 
spinal injuries were cases of pediatric spinal traumas [1]. Traumatic 
occipital-cervical dislocation (OCD) in children and adolescents is a 
rare and serious injury, which is usually as fatal in children as in adults. 
The exact incidence is unknown due to the very high mortality rate 
during the accident, but it is estimated that OCD constitutes 0.7% to 
1.3% of all the cervical spine injuries [3,4]. It is usually caused by a 
high-energy trauma, such as a traffic accident. In recent years, there has 
been an increase in OCD due to the rapid development of motorization. 
Most cases of the OCD survivors had been reported in the last decade 
[5-10], due to the progress in cardiopulmonary resuscitation (CPR) 
techniques, modern equipment, faster diagnosis, and emergency 
treatment; however, survival rate is low and survivors usually have 
severe and permanent neurological deficits. 

Because of the lack of information about long-term outcome 
of OCD survivors, here we present the case of 13 years old boy who 
survived traumatic OCD, information on surgical intervention, two 
years of follow-up care and early outcomes. 

Case Report
A 13-year-old boy was admitted to the emergency department of 

our hospital (pediatric) with multiple trauma from a traffic accident in 
2013. He was brought by an ambulance and without intubation, as he 
was breathing on his own. At admission, his Glasgow Coma Scale score 
was 8 and he was in a critical condition.

Computerized tomography (CT) scan and magnetic resonance 
imaging (MRI) revealed presence of blood in the subarachnoid areas 
of cerebral hemispheres, the ventricular system, the tentorium of 
the cerebellum, and the posterior cranial cavity. The brainstem and 
medulla oblongata displayed hematoma. There was massive contusion 
of the spinal cord at the C1 and C2 level; a congenital disconnection of 
the posterior vertebral arch at C1 and C4 level; dislocation of the right 

atlanto-occipital joint; subluxation of the left atlanto-occipital joint 
and subluxation on the right side at the C1 and C2 level (Figures 1-3). 
Furthermore, there was lung contusion, hemorrhagic pleural effusion, 
a large pulmonary hematoma in the omental sac, a large amount of 
blood between the intestinal loops, rupture of the small intestine and 
intestinal mesentery, several ruptures of the serous membrane of the 
small intestine, and contusion of the root of the intestinal mesentery.

Our initial management of OCD consisted of halo immobilization 
without traction.

Following stabilization of the vital signs and laparotomy, occipital-
cervical fusion was performed (Figures 4-6) thereafter; the patient was 
transferred to an intensive care unit (ICU).

After initial emergency treatment, the patient remained verbally 
responsive. Six weeks after the accident, he was transferred from 
the ICU to the Department of Neurological Rehabilitation, to be 
rehabilitated. The rehabilitation period was complicated by thrombosis 
of the inferior vena cava and pneumonia.

Throughout postoperative care and rehabilitation, the patient was 
unable to talk and carried out breathing through a tracheotomy tube. 
Quadriplegia was noted (with more severe weakness of the left side), 
as were multiple joint flexion contractures, hollow feet, and flexion 
contractures of the toes. The patients’ swallowing reflex was normal 
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injuries and presented with more severe weakness of the left side. He 
had continued pharmacological treatment and rehabilitation; however, 
multiple joint flexion contractures, hollow feet, and flexion contractures 
of the toes persisted. He did not have a tracheostomy, made sounds that 
were not words; however, he understood what was said to him. His 
hands lacked function and he was wheelchair dependent.

Discussion
Cervical spine injures are significantly different in children, 

adolescents and in adults, due to variations in anatomy and 
biomechanics of the spine. OCD is associated with severe damage to 
the ligaments, and generally results in death at the scene. The occipital-
cervical passage largely comprises of ligamentous support structures, 
and there is almost no function of bones and joints. Ligaments are 
more flexible in childhood, and occipital condyles are sharper cup type, 
therefore, the risk of injury is higher [2]. 

When assessing the cervical spine injuries, given the developmental 
differences in the pediatric population they should be divided into two 
groups: younger children – up to nine years of age and older children 
– over nine years of age [11-13]. Injuries in children and adolescents 
under the age of two years are extremely rare and are recognized as 
cases of shaken baby syndrome [13-15]. Younger children mainly suffer 
from damage of the upper cervical spine, i.e. the occipital-cervical 
part up to the Cl and C2 level [13]. These children are also more likely 
to sustain ligament injuries, leading to instability at that level and 
neurological disorders, more often than fractures [11,15]. In older 

and he was fed orally. Due to patients’ inability to stand, he was taught 
to use a wheelchair. Four months after the injury he was discharged 
home in good general condition with recommendations to continue 
pharmacological treatment and further rehabilitation.

At one-year follow-up, patients’ condition had not changed 
significantly; he remained quadriplegic with severe brain injuries. 
Quadriplegia with more severe weakness of the left side, multiple 
joint flexion contractures, hollow feet, and flexion contractures of 
the toes persisted, and patient was wheelchair dependent. He had a 
tracheostomy, no functional use of his hands and received oral feeding. 
Brain injury had resulted in aphasia although he understood what 
was said to him. At present, at two years follow-up, his condition 
had improved slightly. He remained quadriplegic with severe brain 

Figure 1: CT 3D image reconstruction, prior to the surgical procedure. 
Dislocation of the right atlanto-occipital joint, subluxation of the left atlanto-
occipital joint and subluxation on the right side at the C1-C2 level.

Figure 2: CT 3D image reconstruction, prior to the surgical procedure. 
Dislocation of the right atlanto-occipital joint, subluxation of the left atlanto-
occipital joint and subluxation on the right side at the C1-C2 level.

Figure 3: CT 3D image reconstruction, prior to the surgical procedure. 
Dislocation of the right atlanto-occipital joint, subluxation of the left atlanto-
occipital joint and subluxation on the right side at the C1-C2 level.

Figure 4: CT image after surgery (occipital-cervical fusion).

Figure 5: CT image after surgery (occipital-cervical fusion).
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children, the cervical spine anatomy is somewhat similar to adults, 
therefore, injuries are similar to those in adults, and usually involve the 
lower cervical spine [11,13].

Accident survivors can demonstrate serious and permanent 
neurological injuries usually resulting from the head and/or spinal cord 
damage [16]. At times, there are partial deficits of the cranial nerves 
and quadriplegia, while in other cases patients experience complete 
loss of the brain stem function, a vascular injury mainly at the level of 
the vertebral artery, the carotid artery, or the spinal cord at the C4 level, 
leading to suffocation [4,5]. A proper and prompt diagnosis prevents 
the occurrence or progression of neurological deficits and gives a much 
better prognosis in children than in adults [11,17]. The level of injury 
correlates with the age of the patient; younger children (age < 8 years) 
tend to incur injures to the upper cervical spine, while older children 
and adolescents tend to incur injures throughout the cervical spine 
[14,18-20].

Modern management and CPR techniques have increased the 
survival rate in trauma patients. Intubation, however, is controversial 
as it is a high risk factor, which is a paradox: it  either kills or saves 
life. In individuals with an unstable cervical spine, concern exists as 
manipulation during direct laryngoscopy to establish an airway may 
injure the spinal cord. During direct laryngoscopy, the cervical spine 
often is hyperextended to enable visualization of the glottis [21]. To 
increase the chances of survival in patients with OCD, we should 
suspect OCD in any traffic accident victim with a cervical spine 
injury. The clinical safety of orotracheal intubation with manual in-
line stabilization in individuals with unstable cervical spine fractures 
has been reported in other studies and various methods have been 
developed to diagnose OCD [21,22].

In case of OCD, a quick and accurate diagnosis is very important, 
and CT scan and MRI can provide it [13-16]. Clinical symptoms as 
such are not definite, and are mainly neurological or cardiovascular. 
The clinical neurological symptoms may vary from neurological deficits 
and do not necessarily include quadriplegia [11,17,23]. Early diagnosis 
may be difficult due to spontaneous reduction after immobilization, 
and up to 60 % of these injures may be missed [18-22]. A high index of 
suspicion should be maintained in the patients with closed head injury 
of significant facial trauma [18]. In severe cases, OCD is apparent on 
normal X-rays; however, the radiological assessment may sometimes 
appear normal. As OCD is a high-energy trauma, an appropriate 
diagnosis should be based on a CT scan and MRI. 

Initial management of OCD consists of halo immobilization 
without traction or the Minerva casting. Definitive management with 
external immobilization should be used cautiously as there have been 

reports of late instability with halo immobilization and the Minerva 
casting [18,24]. Most of these injures ultimately require fusion due to 
loss of stability associated with the soft-tissue injury [18]. Axial traction 
has been proposed as an alternative form of immobilization of the 
cervical spine before surgery [24]. 

We believe the only appropriate treatment is direct immobilization 
(halo) and urgent occipital-cervical fusion (C0-C2), which allows 
preservation of the nervous system structures [25]. Unstable dislocations 
should always be treated through surgery as soon as possible [9,25-28]. 
Spinal fusion in children and adolescents with anatomic alignment 
and normal growth can be obtained with posterior as well as anterior 
approaches [29,30]. Our center prefers and recommends simultaneous 
surgery if possible. Fast  repositioning, reduction, and stabilization 
promote healing and allow immediate rehabilitation.

Conclusions
The recovery prognosis in patients with OCD is uncertain and 

rather poor, however, that does not mean that these patients should 
not be treated. The development of medicine, medical interventions, 
and spinal surgery had certainly improved the survival rate. With the 
improvement in the performance of emergency departments, surgical 
techniques and experience of neurosurgeons, we can expect better 
outcomes in this respect. Skills and decisions at every level of treatment 
are important in such cases. Advanced imaging including CT scan 
and MRI assist with diagnosis and allow use of appropriate treatment. 
We should suspect OCD in each child presenting with a cervical spine 
injury, even in the absence of clinical symptoms. Only a correct and 
prompt diagnosis can improve the chances of survival. The  surgical 
procedure itself is extremely difficult and carries the risk of iatrogenic 
complications. The aim should be to transfer the patient to a well-
equipped center with skilled surgical specialists as soon as possible.
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