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Case Report

Traumatic atlantoaxial dislocation with a type Il odontoid fracture: a rare and fatal
injury

Tip Il odontoid kirigi ile birlikte travmatik atlantoaksiyel dislokasyon: Nadir ve
stklikla oliimciil bir yaralanma
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ABSTRACT

Traumatic atlantoaxial dislocation with a dens fracture is very rare in children. In this case report, a 15-year-old woman presented at the
emergency department after being hit by a motor vehicle as a bicyclist. CT scans showed a type Il dens fracture with retropulsion of the
posterior wall, resulting in significant stenosis of the spinal canal. A cervical transection and prevertebral hematoma were present. Exter-
nal immobilization can be applied conservatively. However, atlantoaxial dislocation may require surgical fixation to stabilize and prevent
slippage. Here, posterior screw-rod fixation techniques can provide better results in terms of neurological outcomes, pain status and ad-
verse events compared to other techniques. However, head and neck imaging should be performed to consider surgical intervention.

Keywords: atlantoaxial dislocation, odontoid fracture, cervical trauma

OZET

Travmatik atlantoaksiyal dislokasyon, bir cocukta dens kirig ile birlikte cok nadir goriiliir. Bu vaka raporunda, bisiklet siirerken bir motor-
lu arag ¢arpmasi sonucu acil servise basvuran 15 yasinda bir kiz cocugu bulunmaktadir. Bilgisayarli tomografi taramalari, spinal kanalda
onemli daralmaya neden olan, posterior duvarin retriilsiyonu ile birlikte ti¢linci tip bir dens kingi tespit etmistir. Servikal kesik ve prever-
tebral hematom da mevcuttur. Disimmobilizasyon koruyucu bir sekilde uygulanabilir. Ancak atlantoaksiyal dislokasyonun, istikrar sagla-
mak ve kaymayi dnlemek icin cerrahi sabitlemeyi gerektirebilecegi unutulmamalidir. Burada, posterior vida-gubuk sabitleme teknikleri,
diger tekniklere gore norolojik sonuglar, agri durumu ve olumsuz olaylar agisindan daha iyi sonuglar saglayabilir. Ancak cerrahi miidahale
diistinlilmeden 6nce bas ve boyun goriintiilemesi yapilmalidir.

Keywords: atlantoaksiyel dislokasyon, odontoid kirik, servikal travma

Received: 28.03.2023 - Accepted: 24.04.2023 - Published: 31.07.2023

Correspondence [ Yazisma: Maarten Vanloon - Faculty of Health, Medicine and Life Sciences, University Maastricht, The Netherlands -
maarten_vanloon@hotmail.com

Cite this article as: Vanloon M, Plazier M, Bamps S. Traumatic atlantoaxial dislocation with a type Il odontoid fracture: a rare and fatal injury. Pediatr Acad
Case Rep. 2023;2(3):74-7.

© 2023 Association of Pediatric Specialization Academy. All rights reserved.


https://orcid.org/0000-0001-9909-4569
https://orcid.org/0000-0002-9881-0380
https://orcid.org/https://orcid.org/0009-0008-5231-1026

Pediatr Acad Case Rep

INTRODUCTION

Traumatic atlantoaxial dislocation combined with
a fracture of the dens or odontoid is rare, especially in
children. Cervical trauma is becoming less prevalent in
children. Road accidents have decreased, but sports-
related accidents have increased (1). Spinal cord injury
at this level is a feared and possibly fatal complication
due to the proximity of the medulla oblongata (2). To
our knowledge, there is only one pediatric case descri-
bed with a type Ill odontoid fracture and atlantoaxial
dislocation in the literature (3).

Injury patterns are unique because children's spi-
nes and biomechanics are different than adults. The
prevalence of lesions also depends on the age of the
child. Upper cervical lesions from occiput to C2 are
most common in preadolescent children. Lower cervi-
cal lesions are more prevalent after the age of 9 (4-7).
Following childhood, the process of skeletal maturation
begins and continues until ossification is complete, ty-
pically between the ages of 12 and 13 years. However,
even this older group of children is still at an increased
risk for upper cervical and distraction injuries in compa-
rison to adults as a result of their immature
skeletons(8). The CARE guidelines were used for an ac-
curate and transparent description of the case
report(9).

CASE REPORT

In this case report, a 15-year-old woman was st-
ruck by a motor vehicle as a bicyclist. The emergency
service arrived on the scene. At arrival, the patient was
in respiratory distress and suffered from hemoptysis.
On physical examination, the Glasgow Coma Score was
3/15, and the patient had mydriatic fixed pupils. The
patient was stabilized, and the airway was cleared of
obstruction. The patient was ventilated, and oxygen
was administered. She was then transported to the
emergency department on a long backboard with a cer-
vical collar, lateral head blocks and straps. At the emer-
gency department, the lateral head blocks and straps
were removed.

The medication use of the patient was unknown at
the time of admission. At admission, a heart rate of 95
beats per minute was noted. She had a saturation of
98%. A cranial CT scan showed bilateral subarachnoid
hemorrhage and extensive cerebral oedema with sub-
sequent herniation. The CT scan of the cervical spine
indicated a type Il dens fracture (Anderson-D’Alonzo
classification) through the massae lateralis with retro-
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pulsion of the posterior wall and significant narrowing
of the spinal canal (Figure 1). There was a high cervical
transection of the spinal cord with retraction over a
length of approximately 6 cm and an extensive prever-
tebral hematoma. CT angiogram showed dissection of
the left carotid artery. A CT scan of the thorax was per-
formed. There was a dissection of the ascending aorta
(type A) and atelectasis of the left lower lobe. A CT of
the abdomen showed a grade 2 or 3 lacerations of the
liver. A blood pressure of 30/10 mmHg was noted. Later,
the patient went into severe neurogenic and hemorrha-
gic shock, which did not respond to any treatment. The
patient died four hours after admission.

e

Figure 1. CT scan portraying a type Ill dens fracture
with posterior wall retropulsion, hyperflexion posture
and hyperkyphosis suggestive of severe spinal cord
injury. There is clear evidence for posterior
ligamentous disruption as the space between C1 and
C2isenlarged.

DISCUSSION

Treatment of atlantoaxial dislocation with an
odontoid fracture is challenging due to the anatomical
complexity. External immobilization with either a halo
ring or cervical collar and vest can be used to achieve a
bony union of the dens (2,4,10,11). This should be per-
formed when the fracture is stable to prevent slippage
of the bony structures. Lui et al. suggest fracture fusion
in children with substantial neurological injury or frac—
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ture displacement greater than half the diameter of the
dens. However, odontoid screw fixation may be a better
alternative if the fracture is fully reducible (10). One au-
thor performed atlantoaxial fusions using lateral mass
screws at C-1, C-2 pars interarticularis screw fixation,
and C-2 pedicle screw fixation (12). However, transarti-
cular screw fixation is not always feasible due to anato-
mical differences. In such cases, bone anchors can be
used (12). The contoured loop fixation utilizes a titani-
um loop (rod) and cables to provide stabilization. This
is especially effective in young children who are unsu-
itable for screw fixation (12). A systematic review by Wi-
negar et al. concluded that screw-rod fixation was most
successful in terms of postoperative adverse events, ra-
tes of instrumentation failure and neurological outco-
mes compared to other techniques, such as posterior
wiring/rods, hooks/rods, screws/plates, wires/plates,
and posterior wiring with onlay graft(13). However, the
systematic review did not differentiate between const-
ruct configurations among these groups. Irrespective of
the approach employed in occipitocervical stabilization
procedures, meticulous attention to the specific techni-
que employed is essential. Precise anatomical place-
ment is imperative when applying occipital screws, pe-
dicle screws, lateral mass screws, and sublaminar wi-
res. Surgical expertise and comprehension of the three-
dimensional cervical spine anatomy are crucial in ensu-
ring the accurate and safe insertion of appropriate inst-
rumentation and mitigating potential adverse events
associated with their use. Pediatric trauma data reposi-
tories emphasize the importance of understanding the
interaction between the central nervous system and
extracranial injuries. Hypotension and hypoxia resulting
from associated injuries may adversely affect the out-
come of intracranial injury(14). On this axis, bilateral
restoration of pupillary reactivity shortly after trauma is
crucial for survival. The observation of "dilated" fixed
pupils at the scene indicates that the victim was likely
suffering from severe traumatic brain injury (TBI). While
the type Il odontoid fracture is a severe injury, it is unc-
lear whether it directly contributed to the patient's de-
ath. The patient's poor prognosis was primarily attribu-
ted to the accompanying brain injury and other polytra-
uma affecting vital organs. It is possible that the odon-
toid fracture played a role in the patient's overall condi-
tion and may have affected their ultimate outcome, but
further investigation and analysis would be required to
establish its exact contribution to the patient's death.

In severe cervical trauma, a critical management
point in multiple trauma patients is early cervical stabi-
lization at the scene and within the hospital before sur-
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gical processing. Therefore, it is imperative to perform
head and neck imaging before initiating major surgery
with an unfavorable prognosis. Given the high detecti-
on rate of cervical spine injuries, a CT scan of the cervi-
cal spine should be conducted on any high-risk pediat-
ric patient. The importance of early immobilization fol-
lowed by surgical decompression and stabilization can-
not be overstated in such cases. Typically, these injuries
have a dismal prognosis, exacerbated if polytrauma af-
fecting nearby neurological structures and other vital
organs is present. Unfortunately, no surgical interventi-
on could have improved the outcome of our patient.
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