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Abstract Traumatic atlantoaxial rotatory subluxation (AARS) is generally found in pediatric patients,
rarely found in adults, being a life-threatening condition especially when early diagnosis is
not possible, which can lead to severe late neurological deficits. We describe a 38-year-old
patient, victim of physical aggression caused by strangulation attempt who developed
AARS, an uncommon traumatic cause. During thehospital care, the early diagnosis allowed
us to institute a conservative treatment, which made the case uncommon, since most of
the time surgical treatment is imperative. With the patient awake and under analgesia, a
closed reduction was performed that promoted immediate pain relief, followed by a
prescription of wearing a Philadelphia-type collar for 8weeks. During the follow-up, cervical
spine radiographies demonstrated no subluxation after removing the cervical collar. The
patient was asymptomatic after 6months of treatment. This case supports the importance
of nonoperative management of AARS in selected cases.
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Resumo A subluxação rotatória atlantoaxial (SRAA) é geralmente encontrada em pacientes
pediátricos, sendo em adultos uma condiçãomuito rara, ameaçadora à vida e que, quando
não diagnosticada precocemente, pode levar a grave deterioração neurológica tardia.
Descrevemos um caso de uma paciente de 38 anos, vítima de agressão física por tentativa
de estrangulamento que desenvolveu uma SRAA, uma causa traumática incomum. No
atendimento hospitalar, o diagnóstico precoce permitiu que o tratamento conservador
fosse instituído, o que tornou o caso incomum, uma vez que, na maioria das vezes, o
tratamento cirúrgico é imperativo. Com a paciente acordada e sob analgesia, foi realizada
uma redução fechada que promoveu alívio imediato da dor, comprescrição de uso de colar
tipo Philadelphia por 8 semanas. No seguimento, radiografias da coluna cervical não
evidenciaram luxação após a retirada do colar, com manutenção da estabilidade. Em
acompanhamento ambulatorial, a paciente permaneceu sem sintomas após 6 meses de
seguimento. Este caso demonstra o sucesso do tratamento não cirúrgico em SRAA em
adultos, que pode ser empregado em casos selecionados.
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Introduction

The atlantoaxial joint comprehends the two first cervical
vertebrae, also called atlas and axis, which are the central
spot that supports the movements, mainly the rotation, in
the craniovertebral junction1 area.

Atlantoaxial rotatory subluxation (AARS) in adults is a rare
condition that, if not treated, might threaten the life of the
patient. It commonly occurs in children between 0 and
18 months old and can usually be observed in a C1-C2 pre-
existent instabilitycontext, suchas rheumatoidarthritis,Down
syndrome and a variety of congenital cervical abnormalities.2

Cervical spinetraumaisacommonoccurrence, comprehend-
ing nearly 2.4% of patients who are systemic trauma victims.
These injuries vary regarding their gravity and affected struc-
tures as they can present themselves exclusively with muscle
pain, or even subluxation, luxation and serious fractures.3

In this context, traumatic AARS is hardly documented in
adults and, for that reason, not many cases could be found in
the current literature.4 It possibly presents itself through
cervicalgia (neck pain), headache and neck stiffness, usually
with no neurologic deficit. In addition to that, an ipsilateral
head inclination, with a chin rotation toward the opposite
side of the affected area (also knownas “cock-robin” posture)
4 is observed. The treatment is personalized and can be
conservative, done with a simple manual traction, or a
surgery with fixation for more serious cases.

In the present article, we describe a rare AARS case in a
young adult patient, victim of physical aggression caused by
strangulation attempt, in which success was obtained
through conservative treatment. We would like to point
out that the early diagnosis and the correct approach are
of primary importance to achieve the best prognosis and
evolution of the patient.

Case Report

Patient, female gender, 38 years old, victim of physical
aggression caused by strangulation attempt, was admitted
in the trauma hospital complaining of intense cervical pain,
presenting (during the physical exam) neck lateral flexion to
the right, head rotation to the left with a discrete flexion,
expressing pain while having her cervical muscle pressed,
with no neurologic deficit. A cervical spine computed to-
mography (CT) scan was requested and an atlantoaxial
subluxation type I (Fielding and Hawkins classification)
was detected, with C1 right lateralmass anteriorly dislocated
in relation to the C2 superior articulation (►Fig. 1). As an
approach, the patient was kept awake and under anesthesia,
and a submental traction, extension and contralateral rota-
tion were chosen. The reduction was successfully achieved,
presenting an immediate pain relief (►Fig. 2). The patient
was released on the next day,with no symptoms andwearing
a Philadelphia collar (which she was instructed to keep for 8
weeks). Her cervical spine radiography did not present any
evidence of dislocation after the removal of the Philadelphia
collar. During the outpatient follow-up, she did not present
any new symptoms after 6 months of treatment.

Discussion

Atlantoaxial rotatory subluxation is a rotation deformity
caused by the joint dislocation, partial and reducible, includ-
ing the atlas and the axis. Even being a rare condition, it is life
threatening, since it can possibly compromise the vascular
structures (vertebral artery) and the nervous structures
(upper cervical medulla).5

The craniovertebral junction presents a complex organi-
zation of bones and articulations structures, including the
first and the second cervical vertebrae, and the occipital
bone.6 The atlas is the only vertebra that does not have a body
and is not associated to an intervertebral disc: it has a ring
format with bilaterally paired lateral mass, united by an
anterior and a posterior bow. Its anterior bowhas an articular
surface for the axis odontoid process, forming the atlantoax-
ial articulation. Its lateral mass articulates with the occiput
condyles in its superior part and with the C2 in its inferior
part, forming the atlanto-occipital and atlantoaxial joints,
respectively. The atlantoaxial joint is the main responsible
for the axial rotation, somehowcontributing with theflexion
and extension movements. The superior aspect of the C1
lateral mass contains a groove that allows the vertebral
artery passage before entering the foramen magnum. This
mass might be compromised in cases of AARSwith excessive
rotation, mainly if combined with anterior dislocation.1,5

Epidemiologically, AARS is more commonly found in
children, especially if an underlying disorder with ligament
laxity is presented. However, AARS induced by trauma in
adult patients is an extremely rare condition, as there are not
many registers in the scientific literature. Its rareness is the
main cause of many neglected cases registered and late
diagnosis. Even so, these are the caseswhere there is a higher
probability of more serious presentation and, sometimes,
fatal ones, as the trauma mechanism is related to high-
energy impact.4

Patients with AARS might present as clinic symptomatol-
ogy: cervicalgia, neck movements limitation and the typical
“cock-robin” posture, when the neck is bent to a side, rotated
toward the contralateral side and in discrete flexion.4 The
sternocleidomastoid muscle spasm evaluation can distin-
guish, in severe cases, if the condition is related to rotation
due to facet dislocation or neck stiffness due to muscle
spasm. When the spasm is on the side where the neck of
the patient is directed to, it indicates facet dislocation, while
the spasm is found in the contralateral sternocleidomastoid7

if related to neck stiffness. Nevertheless, the diagnosis can
only be confirmed through computed tomography (CT) and
magnetic resonance imaging (MRI). The cervical CT is usually
used to evaluate the bones structure and classify the AARS.
On the flipside, the MRI is more convenient to evaluate the
ligaments structure, especially in cases where C1-C2 insta-
bility is presented.

Fielding and Hawkins, in the 1970s, in a series of cases
consisting of 17 pediatric and adult patients aged 7 to
68 years old (mean 20.6 years old) who presented with
irreducible AARS, classified the AARS in 4 types according
to the injury level (►Fig. 3). In type I, a simple rotatory
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dislocation can be observed, � 3mm, with no anterior
dislocation, presenting an intact transverse ligament. In
type II, the anterior rotatory dislocation is between 3 and
5mm, the transverse ligament is injured, and the intact
articulations play a pivotal role. Meanwhile, in type III, the
anterior rotatory dislocation is> 5mm with both lateral
atlantoaxial articulations anteriorly subluxated, with the
transversal ligament and the facet capsules injured. Finally,
in type IV, a posterior subluxation of both lateral atlantoaxial
articulations occurs, there is malfunctioning of the odontoid
process and severe instability.8

The AARS etiology presents itself differently according to
the age range. In pediatric patients, a connection with
ligament laxity can be observed, anatomic abnormalities,
Down syndrome, rheumatoid arthritis, infection or upper
respiratory tract trauma resulting in Grisel syndrome. On the
other side, in adult patients, high-energy traumas and inju-
ries are the main causes.9

Many strategies to be used on the treatment of these
superior cervical spine injuries are available: conservative
treatment, reductions through plaster cast or surgery. Inde-
pendently of the technical choice, the treatmentmust reduce
the dislocation, protect the spinal canal, preserve the verte-
bral spine mobility as much as possible and, therefore, avoid
permanent after-effects. In this way, the treatment choice
depends on many criteria, such as the local stability of the
injury, the transversal ligament integrity and the C1 posteri-
or bow.10

The reducible AARS are usually of the incomplete type,
when one of the C1 facet parts keeps contact with the C2
facet. Complete rotations can be reducible under traction,
but this is a much lower possibility. Fielding and Hawkins
suggested that the reduction during the severe phase is
probably complicated due to the capsular and synovial tissue
edema and the related muscle spasm. If the abnormal posi-
tion persists due to a reduction attempt failure, a ligament

Fig. 1 Computed tomography before reduction: (A) Right C1-C2 injured articulation (check the arrow); (B) Coronal cut; (C) Axial cut with right
C1-C2 rotatory luxation; (D) Tridimensional reconstruction showing the C1 lateral mass luxation on the right in relation to C2.
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and a capsule contracture are developed, which cause the
“fixation” in the dislocated position.7

The surgical treatment is indicated for cases in which the
subluxation cannot be reduced or for cases when it recurs
even after reduction.

The usual fusion is from C1 and C2, unless the patient
presents other fractures or conditions, and can be conducted
even if the rotation between C1 and C2 is not completely
reduced.

In irreducible cases, a transoral atlantoaxial complex re-
lease11,12 accessed through the extreme lateral of the neck,13

or a direct manipulation of the articulation through the
posterior part of the neck,7 followed or not by cervical serial
traction, can be conducted in the first step and, in the second
step, the posterior fusion of C1 and C214 can be performed.

If treated within the first months, the subluxation can
usually be reduced with soft traction and/or cervical manipu-
lation. If the condition has been present for over a month, the
traction treatment will have less chances of success. The neck

active rotation from the left to the right is stimulated at the
moment of the traction. If it is reducible, the traction immobi-
lization iskept for�3months,with a timevariationbetween6
and 12 weeks.14 In our case, despite the age of the patient, a
successful nonoperative management was achieved.

The advantages of using the nonoperative treatment are
fast subluxation correction, shorter hospitalization and re-
covery time, absence of surgical procedure, intraoperative
injuries and postoperative risks. Overall, atlantoaxial injuries
are rare and the treatment is still a challenge. It denotes the
importance of an early diagnosis with a proper choice of
treatment to be instituted, aiming to a better recovery
process and a lower risk of neurological injuries.

Conclusion

In summation, AARS in adults is a rare condition and, in the
majority of times, it is related to high-energy traumas, as was
the case presented above. The best treatment to be considered

Fig. 2 Computed tomography after reduction: (A) Right C1-C2 articulation; (B) Coronal cut; (C) Axial cut; (D) Tridimensional reconstruction of
the reduced C1-C2 articulation.
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in this case is the conservative one, taking the early diagnosis
and strong power of solvability into account. An early diagno-
sis is a requirementof extreme importance, due to the fact that
a nonsurgical subluxation reduction can be achieved through
it, which guarantees a higher level of comfort for the patient
and a faster recovery process, alsodecreasing the complication
rates related to late diagnosis.
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