
INTRODUCTION 

Motor vehicle accidents are a leading cause of death and severe 
organ injuries worldwide. Odontoid fractures, which typically 
occur in the C2 vertebra, are common injuries across various age 
groups, particularly among the elderly. This type of fracture often 
results from injuries such as falls that force the head into hyper-
extension. The most common symptom is neck pain, though 
neurological deficits may also occur, depending on the degree of 
displacement and cord injury. Less frequently, other associated 
pathologies such as cardiac arrest may occur [1–7]. Computed 
tomography (CT) scans are the primary imaging modality for di-
agnosing spinal fractures. If a cord injury is suspected due to as-
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sociated neurological deficits, an magnetic resonance imaging 
(MRI) is recommended [2–8]. A type II odontoid fracture may 
also be associated with a loss of joint stability, known as "atlanto-
axial dislocation," between the atlas (C1) and axis (C2) [3–9]. 

CASE REPORT 

On February 13, 2016, a newlywed 25-year-old woman was trav-
eling with her husband on a highway with a maximum speed 
limit of 120 km/hr. However, their car was moving at a speed ex-
ceeding 170 km/hr when the left front wheel suddenly burst. The 
driver immediately applied the brakes, causing the large van to 
spin in the air at a high speed. This resulted in most of the 14 pas-
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sengers being ejected through the car windows due to the centrif-
ugal force. After the car came to a halt on the side of the road, 
only the driver, her husband, and one other passenger remained 
inside the vehicle. The rest of the passengers were scattered over a 
considerable distance on both sides of the road. The woman fell 
from a significant height, landing headfirst onto the hard surface 
of the road. 

The patient was transported by ambulance to Qena General 
Hospital (Qena, Egypt), where initial first aid measures were ad-
ministered. Subsequently, the patient was transferred to Sohag 
University Hospital (Sohag, Egypt). The patient presented with 
severe neck pain and a large, contused wound on the scalp, locat-
ed at the sagittal midline of the head. Despite these injuries, the 
patient was fully conscious and exhibited normal vital signs. The 
abdomen was lax, and aside from a few minor abrasions on both 
upper limbs, no other injuries were detected. There was no evi-
dence of a neurological deficit. 

Imaging investigations were conducted. Abdominal ultraso-
nography was performed, revealing no collections or injuries to 
the abdominal organs. A nonenhancing multislice CT scan of the 
head and neck was also carried out, including sagittal, coronal, 
and three-dimensional reformatted images (Figs. 1–3). This scan 
revealed a complete fracture of the odontoid process at its base, 
the site of connection between the dens and the C2 vertebral 

body, with no displacement. No other injuries or fractures were 
detected. The CT scan of the brain was normal. Although MRI 
would be crucial for assessing this case, it was not performed due 
to the absence of neurological deficits. 

An external neck collar was utilized for temporary fixation un-
til a treatment plan could be determined. Some orthopedic sur-
geons favored internal fixation using a screw. Others recom-
mended nonsurgical external fixation with a Minerva orthosis 
device, as depicted in Fig. 4. Ultimately, the decision was made to 
use this device. The patient was discharged with the device in 
place, which was prescribed for a minimum of 3 months' use. 
The patient took medications to promote bone formation, al-
though the specific type was not disclosed to us. 

A few weeks after the accident, the patient discovered she was 
pregnant. This made repeated follow-up CT scans both limited 
and potentially harmful to the integrity of the pregnancy. Three 
months later, with the detailed consent of the patient and her 
husband, a follow-up CT scan was deemed necessary to evaluate 
the case. The scan would determine whether the external fixation 
was effective and if the healing process had occurred, or if alter-
native surgical treatment would be required. To minimize radia-
tion exposure, the CT scan was performed with very limited cut 
sections and the patient's abdomen and pelvis were covered with 
multiple layers of protective lead aprons. The CT scan revealed 
that complete healing had occurred with very minimal tilting to 
the left (Figs. 5, 6). The patient began gentle physiotherapy until 
she fully recovered, eventually returning to her work as a civil en-
gineer. A few months later, in December 2016, she gave birth to 
her first child, who was completely healthy. The child, now ap-
proximately 6 years old, began preschool last year. 

Fig. 1. A computed tomography scan of the cervical spine in a coro-
nal reformatted view. The image clearly shows a complete fracture at 
the base of the odontoid process (C2).

Fig. 2. A three-dimensional coronal reformatted computed tomogra-
phy scan of the cervical spine. The image confirms complete irregu-
larity. A fracture at the base of the odontoid process (C2) is shown.
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Fig. 3. A sagittal reformatted computed tomography scan of the cervical spine. (A, B) The images reveal the previously described complete, irreg-
ular fracture at the base of the odontoid process (C2).

Fig. 4. Minerva orthosis, an external support device used in patient 
treatment. The image demonstrates the correct method of application 
for this device during use.

Ethics statement 
The patient and her husband provided written informed consent 
for publication of the research details and clinical images. No 
personal data or photos were used. 

DISCUSSION 

An odontoid process fracture, also known as a peg or dense frac-
ture, typically results from high-force trauma to the head and 

neck, such as injuries sustained in swimming pool accidents or 
motor vehicle collisions. There are three types of this fracture 
(Fig. 7). Type II fractures (as observed in our case study) have the 
highest rate of nonunion due to their increased propensity for 
displacement. CT and MRI are the primary imaging modalities 
for diagnosing spinal fractures in general, and odontoid process 
fractures in particular. X-rays have a limited role in diagnosis due 
to the need for special positioning, which can exacerbate the in-
jury through further dislocation and associated cord injury. Early 
diagnosis is crucial, as a delayed diagnosis often leads to poor 
outcomes. Patients with an odontoid process fracture are suscep-
tible to either neurogenic or cardiorespiratory shock [1–6]. Vari-
ous internal stabilization techniques have been described for 
odontoid fractures, including screw fixation and instrumented 
fusion. More recently, temporary atlantoaxial stabilization with 
an absorbable suture has been reported as an alternative surgical 
treatment. However, for the majority of cases, external stabiliza-
tion using a Minerva orthosis remains the preferred treatment 
method. Our study strongly aligns with the experience of Razii et 
al. [2], suggesting that even patients with a fracture pattern show-
ing significant angulation can be successfully managed conserva-
tively.  

Atlantoaxial dislocation accompanied by an odontoid fracture 
is a rare condition that carries a high risk of fatal complications. 
These complications are the primary reasons for surgical inter-
vention [3]. According to Anderson and D’Alonzo classification, 
type II and III odontoid fractures are best treated with anterior 
fixation in selected patients. Odontoid screw fixation provides di-
rect stabilization of the fracture. The choice of surgical treatment 
depends on various factors, including anatomical, clinical, and 
laboratory considerations. Some patients have specific diameters 
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Fig. 5. (A–C) A coronal reformatted computed tomography scan of the cervical spine taken 3 months after treatment by external fixation. (A–C) 
Different sections show complete healing of the previously described complete irregular fracture at the base of odontoid process (C2), with mini-
mal tilt of its vertical axis slightly to the left.

Fig. 6. (A, B) A sagittal reformatted computed tomography scan of 
the cervical spine taken 3 months after treatment by external fixation. 
(A, B)  Different sections show complete healing of the previously 
described complete irregular fracture at the base of odontoid process 
(C2).

Fig. 7. Types of odontoid process, also known as "peg" or "dense" 
fractures. Type I involves the tip, type II occurs at the junction where 
the dens connects to the vertebral body, and type III involves a por-
tion of the vertebral body itself.

that preclude the introduction of a second implant within the 
odontoid process, necessitating careful preoperative planning [4]. 
Taher et al. [5] reported successful management of a displaced 
odontoid synchondrosis fracture using temporary C1–2 instru-
mentation. This innovative approach to managing odontoid pro-
cess fractures in children preserves cervical biomechanics and 
range of motion. However, it is still a surgical treatment and car-
ries all the associated risks. Even with these risks, surgical treat-
ment remains necessary if attempts at nonsurgical external fixa-
tion fail [5–9]. 

Our case report and literature conclude that type II fractures 
are the most dangerous and have the highest incidence of non-
union. CT is the preferred method for diagnosis and follow-up, 
as it can assess whether complete bone union has occurred with 
nonsurgical external fixation. This approach completely avoids 
exposing the patient to the risks of surgery, even when the patient 
is pregnant, a condition that can impede fracture healing. Unless 
there is a compelling surgical indication, such as the need for de-
compression due to encroachment on the spinal cord, this case 
study suggests that it is preferable to give patients with odontoid 
process fractures the opportunity to heal through external fixa-
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tion before resorting to surgical internal fixation. Follow-up CT 
scans can then be used to monitor the healing process. 
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