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ABSTRACT

A 30-year-old man presented to our clinic with progressive neck pain and dysphagia. He had

Article info: *  been operated on for an atlantoaxial instability (os odontoideum) 7 years ago. Imaging studies
19 Apr 2021 : revealed cervical spondyloptosis of C5-C6 and C7-T1; the neurologic examination was
03 Jal 2021 :  intact. It was decided to correct the deformity through a circumferential approach. Thus C5,
18 Jan 2022 C6, and C7 corpectomy, alongside anterior column reconstruction using titanium expandable
01 Feb 2022 . cage, reinforced by posterior spinal instrumentation from occipital bone to T3 vertebra were
: performed; his symptoms resolved completely following an uneventful surgery.
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1. Introduction

pondyloptosis is the extreme degree of

spondylolisthesis. The prevalence of cer-

vical spondylolisthesis (CS) approximates

5% in the general population. CS fre-

quently occurs in the mid-cervical spine

and is associated with instability and
dynamic spinal canal stenosis [1]. Congenital cervical
spondyloptosis has been reported in less than 60 patients
[2]. Os odontoideum (OO) as a congenital anomaly of
the second cervical vertebra is associated with several
syndromes and skeletal dysplasia [3]. The occurrence
of high-grade CS (spondyloptosis) in a patient with OO
has not yet been described. We report a case of cervical
spondyloptosis in a patient with OO.

2. Case Presentation

A 30-year-old man was admitted to our clinic because
of neck pain and dysphagia in the past several months.
He had a history of occipitocervical fusion 7 years ago
due to an atlantoaxial instability (OO) (Figure 1). He
presented with symptoms of headache, neck pain, re-
peated falling, and gait instability before the index sur-
gery. Meanwhile, on physical examination, he showed
hyperreflexia and positive Hoffman signs. He had finally
undergone posterior fusion from occipital bone to C4
plus C1 decompression using occipital plate and lateral
mass screws for the cervical spine (Synthese Spine, West
Chester, PA). His symptoms resolved and normal neuro-
logic examination was restored. Then, he was absent for
the follow-up for several years and later showed up with
the aforementioned symptoms.

Physical examination demonstrated neither hyperre-
flexia nor positive Hoffman signs, and other neurologic
tests, including sensation, muscle force, and gait stabil-
ity (Tandem Romberg Test) proved normal. In cervical
magnetic resonance imaging (MRI) and radiography, a
simultaneous high-grade anterolisthesis of C7-T1 and
retrolisthesis of C5-C6 (spondyloptosis) were observed
(Figure 2). Retrospectively, we reviewed the MRI and
the radiography of the index surgery and realized that
C5-C6 mild retrolisthesis and C6 vertebra hypoplasia al-
ready existed which had progressed over the years and
gave rise to the chain of spondylolisthesis. C6 hypopla-
sia and OO might have been related to a spectrum of
formation failure in the cervical spine. Considering the
progressive nature of high-grade spondylolisthesis, we
decided to perform a 360° fusion. Firstly, we proceeded
with the anterior approach. The patient was supine and
the head was fixed in the Mayfield tongs with SSEP
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monitoring. Through a standard anterolateral cervical
spine approach, the skin was incised along the anterior
border of the right sternocleidomastoid (SCM) muscle
and blunt dissection in the interval between the carotid
sheath and trachea-esophageal space was developed.
Complete corpectomy of C5, C6, and C7 was per-
formed, and then using a dynamic titanium expandable
cage (Synthese Spine, West Chester, PA), the anterior
column was reconstructed. The patient turned prone and
through a posterior midline incision, the occipital bone
to T3 was exposed bilaterally. Through a combination of
the lateral mass and pedicle screws with rods (Synthese
Spine, West Chester, PA), the instrumentation from the
occipital bone to the T3 vertebra was carried out (Figure
3). The patient was advised to be on a cervical collar for
3 months postoperatively; he made an uneventful full
recovery. 12 months after the surgery, the patient’s dys-
phagia and neck pain were resolved completely; and the
neurologic examination remained intact.

3. Discussion

CS is probably underreported and has not received
the same attention as lumbar spondylolisthesis, despite
possibly being as common as the latter [4]. Isolated
traumatic spondyloptosis in the cervical spine has been
reported sporadically [5]. However, Bhojraj et al. [6] re-
ported spondyloptosis at C7-T1 with late onset of cord
compression symptoms in an 8-year-old girl. This is re-
garded as the first reported case of cervical spondylop-
tosis. CS develops from childhood, as Fedorchuk et al.
[7] revealed the presence of a CS greater than 2 mm in
21% of the pediatric population (excluding C2-C3 pseu-
do-subluxation). The likelihood of CS increases with
advancing age and mostly occurs in the upper cervical
vertebrae that are more mobile.

The cervical spondyloptosis in ongoing pathological
processes, such as neurofibromatosis type 1 [8] and the
Larsen syndrome has been elucidated [9]. OO, a circum-
ferentially corticated ossicle separated from the body of
C2, is amajor cause of atlantoaxial instability (atlantoax-
ial distance of > 5 mm or limited space available for the
spinal cord <13 mm on maximum flexion or extension
radiographs or MR, irrespective of age).If instability is
present, surgical stabilization is needed. The etiology of
OO remains a subject of debate. Studies have supported
both the congenital and traumatic origins; however, its
association with Down syndrome, Morquio disease,
Klippel-Feil syndrome, multiple epiphyseal dysplasias,
achondroplasia, and Larsen syndrome, advocates the
congenital hypothesis compared to being traumatic [3].

Rastegar K, et al. Cervical Spondyloptosis in Os Odontoideum. J Res Orthop Sci. 2022; 9(1):53-56




Orthopedic Science

Figure 1. Cervical MRI
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A: Cervical MRI at the age of 18 years (preoperational stage); B: Cervical MRI at the age of 23 years (preoperainsdditagea)iice

Radiography after occipitocervical fusion.

Figure 2. Radiography and MRI of the cervical spondyloptosis at the age of 30 years.

To the best of our knowledge, this is the first report of
a cervical spondyloptosis in a patient with OO. The pa-
tient demonstrated C5-C6 retrolisthesis and C7-T1 an-
terolisthesis (spondyloptosis) which is not common for
spondylolisthesis compared to C3-C4 or C4-C5 [10].
Furthermore, dysplasia of C6 vertebra which was retro-
spectively confirmed on MRI plus no history of trauma
raises the suspicion of a congenital etiology in our pa-
tient. We believe that the cervical spondyloptosis ob-
served in our case is strongly related to the pathophysiol-

Figure 3. Radiography of occipito_T3 vertebra fusion and plus anterior column reconstruction.
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ogy of OO development, defective bone and ligament
formation, which led to the dysplasia of vertebra and in-
competent joint and facet capsule ; this would comprise
the physiologic load and stress, and eventually gave rise
to the progressive deformity of the cervical spine spon-
dyloptosis. Hence, we favor the congenital hypothesis as
the leading etiology for OO.

Orthopedic Science

Rastegar K, et al. Cervical Spondyloptosis in Os Odontoideum. J Res Orthop Sci. 2022; 9(1):53-56




February 2022. Volume 9. Number 1

Ethical Considerations

An informed consent letter was obtained from the patients
who participated in this study, and they consented to the sub-
mission of this case report to the journal and publication of
all the images.

This research did not receive any grant from funding agen-
cies in the public, commercial, or non-profit sectors.

Conceptualization and Methodology: Khodakaram Ras-
tegar; Rastegar; data collection, data analysis, and writing-
original draft: Hasan Ghandhari and Farzam Mokarami;
Writing-review & editing: Ebrahim Ameri; Drafting the
manuscript and data collection and literature review: Farzam
Mokarami.

The authors declared no conflict of interest.

The authors would like to express their gratitude to Shafa
Hospital Operating-Room staffs.

References

[1] Suzuki A, Daubs MD, Inoue H, Hayashi T, Aghdasi B,
Montgomery SR, et al. Prevalence and motion characteris-
tics of degenerative cervical spondylolisthesis in the symp-
tomatic adult. Spine (Phila Pa 1976). 2013; 38(17):E1115-20.
[DOI:10.1097 / BRS.0b013e31829b1487] [PMID]

[2] Akay KM, Ersahin Y, Tabur E. Cervical spondyloptosis: A
case report. Minim Invasive Neurosurg. 2002; 45(3):169-72.
[DOI:10.1055/5-2002-34342] [PMID]

[3] Jumah F, Alkhdour S, Mansour S, He P, Hroub A, Adeeb
N, et al. Os odontoideum: A comprehensive clinical and
surgical review. Cureus. 2017; 9(8):e1551. [DOI:10.7759/
cureus.1551] [PMID] [PMCID]

[4] Park MS, Moon SH, Oh JK, Lee HW, Riew KD. Natu-
ral history of cervical degenerative spondylolisthesis.
Spine (Phila Pa 1976). 2019; 44(1):E7-12. [DOI:10.1097/
BRS.0000000000002764] [PMID]

Orthopedic Science

[5] Tsujimoto T, Suda K, Harmon SM, Komatsu M, Takahata M,
Iwasaki N, et al. Two case reports of ‘locked spondylopto-
sis’: The most severe traumatic cervical spondyloptosis with
locked spinous process and vertebral arch into the spinal
canal. Spinal Cord Ser Cases. 2020; 6(1):10. [DOI:10.1038/
$41394-020-0259-8] [PMID] [PMCID]

[6] Bhojraj SY, Shahane SM. Posttraumatic cervical spondy-
loptosis at C6-7 with late-onset cord compression: A new
clinical entity. Case report. ] Neurosurg. 1992; 77(5):792-4.
[DOI:10.3171 /jns.1992.77.5.0792] [PMID]

[7] Fedorchuk C, Comer RD, Stockwell TL, Stockwell ], Stockwell
R, Lightstone DF. Prevalence of cervical spondylolisthesis in
the sagittal plane using radiographic imaging in a pediatric
population: A cross sectional analysis of vertebral subluxa-
tion. ] Radiol Case Rep. 2021; 15(6):1-18. [DOI:10.3941 /jrcr.
v15i6.4280] [PMID] [PMCID]

[8] Nathan ST, Mangano FT, Crawford AH. Spondyloptosis of
the cervical spine in a patient with neurofibromatosis type
1: A case report and review of the literature. JBJS Case Con-
nect. 2013; 3(1):e5. [DOI:10.2106/JBJS.CC.L.00135] [PMID]

[9] Roopesh Kumar VR, Madhguiri VS, Sasidharan GM, Gun-
damaneni SK, Yadav AK. Larsen syndrome with C3-C4
spondyloptosis and atlantoaxial dislocation in an adult.
Spine (Phila Pa 1976). 2013; 38(1):E43-7. [DOIL:10.1097/
BRS.0b013e318278e59d] [PMID]

[10] Gondar R, Nouri A, Jannelli G, Schaller K, Tessitore E.
Does spondylolisthesis affect severity and outcome of
degenerative cervical myelopathy? A systematic review
and meta-analysis. Global Spine J. 2021; 11(7):1134-41.
[DOI:10.1177/2192568220960452] [PMID] [PMCID]

Rastegar K, et al. Cervical Spondyloptosis in Os Odontoideum. J Res Orthop Sci. 2022; 9(1):53-56



https://doi.org/10.1097/BRS.0b013e31829b1487
https://www.ncbi.nlm.nih.gov/pubmed/23680839
https://doi.org/10.1055/s-2002-34342
https://www.ncbi.nlm.nih.gov/pubmed/12353166
https://doi.org/10.7759/cureus.1551
https://doi.org/10.7759/cureus.1551
https://www.ncbi.nlm.nih.gov/pubmed/29018648
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC5630463
https://doi.org/10.1097/BRS.0000000000002764
https://doi.org/10.1097/BRS.0000000000002764
https://www.ncbi.nlm.nih.gov/pubmed/29952882
https://doi.org/10.1038/s41394-020-0259-8
https://doi.org/10.1038/s41394-020-0259-8
https://www.ncbi.nlm.nih.gov/pubmed/32071287
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC7028905
https://doi.org/10.3171/jns.1992.77.5.0792
https://www.ncbi.nlm.nih.gov/pubmed/1403125
https://doi.org/10.3941/jrcr.v15i6.4280
https://doi.org/10.3941/jrcr.v15i6.4280
https://www.ncbi.nlm.nih.gov/pubmed/34276876
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC8253154
https://doi.org/10.2106/JBJS.CC.L.00135
https://www.ncbi.nlm.nih.gov/pubmed/29252310
https://doi.org/10.1097/BRS.0b013e318278e59d
https://doi.org/10.1097/BRS.0b013e318278e59d
https://www.ncbi.nlm.nih.gov/pubmed/23080426
https://doi.org/10.1177/2192568220960452
https://www.ncbi.nlm.nih.gov/pubmed/33063537
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC8351072

	_GoBack

