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KEYWORDS Abstract It is difficult to decide the appropriate treatment for inveterate cervical dislocations
Cervical subaxial because of the difficulty of their reduction, as well as due to the risk of inducing iatrogenic
dislocation; injuries during this reduction. The literature on the most appropriate surgical strategy for their
Inveterate; management is also limited as well as controversial.

Reduction technique We report one clinical case treated in the Spine Unit of the Orthopedic Surgery and Trauma

Service of the University Hospital of Santiago de Compostela, discussing the currently most
used treatment options, the anterior-posterior-anterior and the posterior-anterior-posterior
approach.

After analyzing the results, it could be concluded that the surgical approach to these lesions
is generally difficult, with any of two techniques described above being suitable, but always
with the precaution to remove the entire affected intervertebral disk before axial correction
maneuvers, thus avoiding the risk of extrusion into the medullary canal. After the surgical
procedure, a proper release and reduction of the joint facets should be performed, sometimes
with the need to add osteotomies in them.
© 2013 SECOT. Published by Elsevier Espana, S.L. All rights reserved.

PALABRAS CLAVE Luxacion subaxial cervical inveterada. Discusion de cual es la mejor estrategia
Luxacion subaxial terapéutica

cervical;

Inveterada; Resumen Las luxaciones cervicales inveteradas presentan serias dificultades a la hora de
Técnica de reduccidn plantear su tratamiento adecuado, por un lado, debido la dificultad de su reduccién vy, por

otro, al riesgo de inducir lesiones iatrogénicas durante su reduccion. A este hecho hay que
anadir la escasa y controvertida bibliografia existente a la hora de establecer la estrategia
quirdrgica mas apropiada para su manejo.
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Presentamos un caso clinico tratado en la Unidad de Raquis del Servicio de Cirugia Ortopédicay
Traumatologia del Complejo Hospitalario Universitario de Santiago de Compostela, discutiendo
las 2 opciones de tratamiento que actualmente se consideran las mas utilizadas: el abordaje
anterior-posterior-anterior y el posterior-anterior—posterior.

Tras el analisis de los datos obtenidos de la revision de este caso, podriamos concluir que
el abordaje quirurgico de estas lesiones resulta en general dificil, pudiéndose realizar las 2
técnicas anteriormente descritas, pero con la precaucion de extirpar siempre la totalidad del
disco intervertebral afectado antes de realizar las maniobras de correccion axial, por el riesgo
de extrusion del mismo hacia canal medular. Con posterioridad a este gesto quirdrgico, se
procederia a una correcta liberacion y reduccion de las facetas articulares, siendo necesario,

en ocasiones, anadir osteotomias en las mismas.
© 2013 SECOT. Publicado por Elsevier Espafa, S.L. Todos los derechos reservados.

Introduction

Inveterate cervical dislocations (over 8 weeks duration) are
rare lesions of the cervical spine.'-* They are often caused
by traffic accidents, due to a hyperflexion of the cervical
region. The most commonly affected levels are C6/7 and
C5/6 in that order."?

Anatomically, they are characterized by a displacement
of the inferior articular facets of the superior vertebra
upwards, through bifacet or unifacet dislocations. Occasion-
ally, they appear associated to fractures of the articular
facets. Another typical feature of this type of lesion is
the presence of reparative fibrous tissue surrounding them,
related to the time elapsed until diagnosis and which further
hinders their already difficult reduction.

From the clinical standpoint, rare cases of inveterate dis-
locations may go unnoticed for long periods of time due to
scarce or absent associated neurological symptoms.?*

A striking feature of this type of lesions is the difficulty
of planning and implementing an appropriate treatment.
On the one hand, due to the risk of causing iatrogenic
lesions during reduction (as this is often associated with sig-
nificant intracanal disk protrusions) and, on the other, to
the limited and controversial literature related to the most
adequate surgical strategy.® Thus, while Hassan defends
treatment through traction prior to surgery, and one or
another type of approach depending on the level of neu-
rological involvement,® Payer advocates the use of an
anterior-posterior-anterior approach in all cases,”? and
Bartels and Donk a posterior-anterior-posterior approach.*

Case Report

We present the case of a 21-year-old male who was admit-
ted to the emergency department after suffering a traffic
accident. Upon admission he only referred mild, right cer-
vicobrachialgia. Radiographic studies of the cervical spine
(Fig. 1) led to a diagnosis of cervical sprain which was
treated with a soft collar, analgesic drugs and muscle relax-
ants. Since the lesion was caused by a traffic accident and no
dislocation was initially observed, the patient was referred
to his private healthcare provider for clinical follow-up.

After some rehabilitation sessions, the patient developed
a progressive clinical deterioration so he was referred to
our Spine Unit 18 weeks after the accident. At the time
of assessment, he presented symptoms of right cervico-
brachialgia with mixed predominance C6 radiculopathy, ASIA
D (American Spinal Injury Association) (normal motor and
sensory function), with a score of 62 in the Oswestry func-
tional scale. Once the relevant complementary tests were
conducted (computed tomography [CT] and magnetic res-
onance imaging [MRI]) the patient was diagnosed with a
C5-Cé6 inveterate dislocation (Fig. 2).

The therapeutic option selected in this case was an
anterior approach with disk excision followed by a pos-
terior approach with partial facetectomy and reduction
of the dislocation (posterior instrumentation), followed
by a new anterior approach to place the intersomatic
graft and anterior cervical plate. Evoked potentials were
monitored intraoperatively during the entire surgical
procedure.

From the surgical point of view, it is worth highlight-
ing the presence of a complete dislocation of a facet joint
with subluxation of the other between C5-C6, formation of
perifacet fibrous tissue, remodeling of the joint surfaces,
herniation of the disk and periarticular calcifications, both
in the facets and in the anterior longitudinal ligament, typ-
ical anatomical alterations described by Bartels and Donk
and responsible for the difficult reduction and stabilization
of this type of lesions.* In spite of them, a correct reduc-
tion, fixation and subsequent radiographic arthrodesis of the
injured space were achieved.

The clinical evolution after surgery was satisfactory.
At 3 months postoperatively, the patient presented minor,
residual, ASIA D cervical pain, a slight limitation of mobility
(especially rotational), clear functional improvement (score
less than 12 in the Oswestry functional scale) and a radio-
graphically stable fixation with arthrodesis of the affected
space (Fig. 3).

Discussion

Inveterate cervical dislocations are exceptional spinal
lesions. In most cases they are caused by high-energy trauma
producing a hyperflexion of the cervical spine.’?
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Figure 1  Anteroposterior and lateral radiographs of the cervical spine on the day of the traffic accident. Magnetic resonance
imaging scan obtained subsequently by the private healthcare provider, showing the dislocation of an articular facet and subluxation
of the other between C5-C6 and assessment of the disk component.

Figure 2 Lateral radiograph of the cervical spine and computed tomography scan showing dislocation of an articular facet and
subluxation of the other between C5-Cé6.

Although in most cases the diagnosis of bilateral dislo- radiographs of the cervical spine or cervical CT), in some
cation of the cervical facets is usually evident, both by cases (most of them related to incomplete bilateral facet
the typical presentation symptoms (severe neck pain with dislocation with mild neurological involvement) diagnosis
associated neurological deficit) and imaging tests (lateral takes place belatedly, several weeks after the trauma.®

Figure 3  Lateral radiograph of the cervical spine and computed tomography scan showing anterior and posterior cervical fixation
of the affected segment.
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From the clinical standpoint, this fact is normally associated
to a spontaneous partial reduction of the lesion following
the trauma, with a progressive redislocation of the segment
caused by the extension of the lesion toward the posterior
soft tissues and intervertebral disk.

This delay in diagnosis and associated segmental insta-
bility would justify the onset of the anatomopathological
changes described previously due to the healing of soft
tissues.“ In turn, these alterations would hinder reduction by
closed methods.“°Thus, regardless of the time of evolution
and the level of clinical involvement, open reduction with
removal of the affected disk prior to axial correction maneu-
vers is currently considered to be the treatment of choice
for this condition. Nevertheless, it is sometimes difficult
to establish the most appropriate therapeutic strategy.'~>
If preoperative traction is used to assess reducibility, this
should employ light weights and the patient should remain
awake.’

Although a posterior-anterior-posterior approach has
the hypothetical advantage of providing the best and sim-
plest reduction of the facets, it also presents the difficulty of
requiring 3 positional changes (posterior for facet release,
anterior for discectomy and reduction and posterior for
instrumentation), as well as increased neurological risk
because the dislocation is managed by a posterior approach
with a dislocated anterior disk.*¢°

However, the advantages offered by the
anterior-posterior-anterior approach proposed by other
authors'™® include the possibility of removing the disk
before performing any other maneuvers and the need
for only 2 positional changes. Its disadvantages include
greater difficulty to achieve a correct reduction of articular
facets,*® often requiring an osteotomy of the dislocated
facets.

Other authors, such as Ahmad,? ' propose conducting an
exclusively anterior-posterior approach in cases in which
there is disk herniation.

Performing an isolated posterior approach with disloca-
tion reduction entails the risk of spinal cord compression,
especially if the disk is herniated and hyperextension
maneuvers are required to reduce the facets. Thus, if
attempted, it should always be conducted with gentle move-
ments and close neurological monitoring.''-'> Otherwise, it
would be necessary to carry out an anterior approach with
removal of the herniated or protruding disk along with ante-
rior arthrodesis. '

The results extrapolated from the small experi-
ence presented in this work and those obtained
from the literature on the subject seem to indicate
that both the anterior-posterior-anterior and the
posterior-anterior-posterior approaches are adequate
surgical options for the treatment of inveterate cervical
subaxial dislocations. Each of them presents advantages
and disadvantages that must be evaluated individually in
each case.

Level of Evidence

Level of evidence v.

Ethical Responsibilities

Protection of people and animals. The authors declare that
this investigation did not require experiments on humans or
animals.

Confidentiality of data. The authors declare that this work
does not reflect any patient data.

Right to privacy and informed consent. The authors
declare having obtained written informed consent from
patients and/or subjects referred to in the work. This doc-
ument is held by the corresponding author.

References

1. Payer M, Tessitore E. Delayed surgical management of
a traumatic bilateral cervical face dislocation by an
anterior-posterior-anterior approach. J Clin Neurosci.
2007;14:782-6.

2. Payer M. Immediate open anterior reduction and
anterior-posterior fixation/fusion for bilateral cervical
locked facets. Acta Neurochir (Wien). 2005;147:509-13.

3. Hassan MG. Treatment of old dislocations of the lower cervical
spine. Int Orthop. 2002;26:263-7.

4, Bartels R, Donk R. Delayed management of traumatic bilater-
alcervical facet dislocation: surgical strategy. Report of three
cases. J Neurosurg Spine. 2002;97:362-5.

5. Korres DS, Nikiforidis P, Babis GC, Vlachou C, Lykomitros V,
Andreakos A. Old injuries of the lower cervical spine treated
surgically. J Spinal Disorders. 1995;8:509-15.

6. Lui H, Rao S, Wu J. Reconstruction of cervical stability following
old facet dislocation of cervical spine. Zhongguo Xiu Fu Chong
Jian Wai Ke Za Zhi. 1997;11:40-2.

7. Ordonez BJ, Benzel EC, Naderi S, Weller SJ. Cervical facet dis-
location: techniques for ventral reduction and stabilization. J
Neurosurg. 2000:18-23.

8. Wolf A, Levi L, Mirvis S, Ragheb J, Huhn S, Rigamonti D, et al.
Operative management of bilateral facet dislocation. J Neuro-
surg. 1991;75:883-90.

9. Vaccaro AR, Cook CM, McCullen G, Garfin SR. Cervical trauma:
rationale for selecting the appropiate fusion technique. Orthop
Clin North Am. 1998;29:745-54.

10. Nassr A, Lee JY, Dvorak MF, Harrop JS, Dailey AT, Shaffrey ClI,
et al. Variations in surgical treatment of cervical facet disloca-
tions. Spine (Phila Pa 1976). 2008;33:188-93.

11. Ulloa MAD, Fernandez-Pefa E, Alvarez-Val C. Reduccion de frac-
turas estallido toracolumbares: una aportacion técnica. Acta
Ortop Gallega. 2005;1:2-7.

12. Combalia A, Ramon R. Traumatismos de la columna cervical. En:
Manual de cirugia ortopédica y traumatologia. 2.2 ed. Tomo 1,
Cap. 63. Ed Panamericana SA; 2010. p. 565-82.

13. Shimada T, Ohtori S, Inoue G, Nakamura J, Nakada |, Saiki H,
et al. Delayed surgical treatment for a traumatic bilateral cervi-
cal facet joint dislocation using a posterior-anterior approach:
a case report. J Med Case Rep. 2013;7:9.

14. Cruz-Conde Delgado R, Castel Onate A, Sanchez Benitez de
Soto FJ, Rios Garcia B. Abordaje anterior para lesiones traumati-
cas de la columna cervical baja. Resultados a largo plazo. Rev
Ortop Traumatol. 2010;54:3-12.

15. Marsol A, Huguet R, Gonzalez-Pedrouzo E, Miranda-Sanroma E,
Giné-Goma J. Lesiones traumaticas cervicales tratadas
con artrodesis anterior con placa. Rev Ortop Traumatol.
2004;4817:9-85.


http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0005
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0005
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0005
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0005
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0005
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0005
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0005
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0005
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0005
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0005
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0005
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0005
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0005
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0005
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0005
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0005
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0005
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0005
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0005
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0005
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0005
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0005
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0005
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0005
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0005
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0005
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0005
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0005
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0005
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0005
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0005
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0005
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0005
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0005
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0005
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0005
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0010
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0010
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0010
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0010
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0010
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0010
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0010
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0010
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0010
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0010
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0010
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0010
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0010
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0010
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0010
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0010
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0010
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0010
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0010
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0010
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0010
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0010
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0010
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0010
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0010
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0010
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0010
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0010
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0015
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0015
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0015
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0015
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0015
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0015
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0015
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0015
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0015
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0015
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0015
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0015
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0015
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0015
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0015
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0015
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0015
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0015
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0015
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0020
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0020
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0020
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0020
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0020
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0020
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0020
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0020
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0020
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0020
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0020
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0020
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0020
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0020
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0020
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0020
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0020
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0020
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0020
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0020
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0020
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0020
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0020
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0020
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0020
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0020
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0020
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0020
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0025
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0025
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0025
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0025
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0025
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0025
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0025
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0025
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0025
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0025
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0025
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0025
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0025
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0025
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0025
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0025
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0025
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0025
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0025
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0025
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0025
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0025
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0025
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0025
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0025
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0025
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0025
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0025
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0025
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0025
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0025
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0025
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0025
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0025
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0030
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0030
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0030
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0030
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0030
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0030
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0030
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0030
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0030
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0030
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0030
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0030
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0030
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0030
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0030
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0030
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0030
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0030
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0030
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0030
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0030
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0030
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0030
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0030
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0030
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0030
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0030
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0030
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0030
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0030
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0030
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0030
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0030
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0030
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0030
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0035
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0035
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0035
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0035
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0035
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0035
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0035
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0035
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0035
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0035
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0035
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0035
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0035
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0035
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0035
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0035
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0035
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0035
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0035
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0035
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0035
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0035
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0035
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0035
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0035
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0035
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0040
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0040
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0040
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0040
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0040
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0040
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0040
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0040
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0040
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0040
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0040
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0040
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0040
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0040
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0040
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0040
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0040
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0040
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0040
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0040
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0040
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0040
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0040
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0040
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0040
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0040
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0040
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0040
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0040
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0045
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0045
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0045
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0045
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0045
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0045
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0045
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0045
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0045
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0045
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0045
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0045
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0045
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0045
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0045
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0045
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0045
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0045
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0045
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0045
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0045
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0045
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0045
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0045
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0045
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0045
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0045
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0050
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0050
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0050
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0050
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0050
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0050
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0050
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0050
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0050
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0050
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0050
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0050
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0050
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0050
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0050
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0050
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0050
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0050
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0050
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0050
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0050
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0050
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0050
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0050
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0050
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0050
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0050
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0050
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0050
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0050
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0050
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0050
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0050
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0050
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0050
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0050
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0050
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0050
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0050
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0055
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0055
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0055
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0055
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0055
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0055
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0055
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0055
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0055
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0055
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0055
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0055
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0055
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0055
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0055
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0055
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0055
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0055
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0055
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0055
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0055
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0055
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0055
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0055
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0055
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0055
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0055
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0055
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0065
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0065
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0065
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0065
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0065
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0065
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0065
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0065
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0065
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0065
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0065
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0065
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0065
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0065
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0065
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0065
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0065
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0065
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0065
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0065
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0065
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0065
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0065
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0065
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0065
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0065
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0065
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0065
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0065
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0065
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0065
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0065
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0065
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0065
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0065
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0065
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0065
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0065
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0065
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0065
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0065
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0065
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0065
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0065
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0070
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0070
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0070
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0070
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0070
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0070
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0070
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0070
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0070
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0070
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0070
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0070
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0070
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0070
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0070
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0070
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0070
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0070
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0070
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0070
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0070
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0070
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0070
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0070
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0070
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0070
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0070
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0070
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0070
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0070
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0070
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0070
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0070
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0070
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0070
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0070
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0070
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0070
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0070
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0070
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0070
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0070
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0075
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0075
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0075
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0075
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0075
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0075
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0075
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0075
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0075
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0075
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0075
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0075
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0075
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0075
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0075
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0075
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0075
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0075
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0075
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0075
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0075
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0075
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0075
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0075
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0075
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0075
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0075
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0075
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0075
http://refhub.elsevier.com/S1988-8856(13)00084-9/sbref0075

	Inveterate subaxial cervical dislocations: A discussion on the best therapeutic strategy
	Introduction
	Case Report
	Discussion
	Level of Evidence
	Ethical Responsibilities

	References

