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CASE REPORT

Two case reports of ‘locked spondyloptosis’: the most severe
traumatic cervical spondyloptosis with locked spinous process and
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Abstract
Introduction Traumatic cervical spondyloptosis, including compressive-extension stage 5 of Allen’s classification of cer-
vical spine injuries, is commonly observed; however, cases involving locked spinous process and vertebral arch into the
spinal canal are extremely rare.
Case presentation We present two individuals with spondyloptosis of C7 with locked spinous process of C6 and the
vertebral arch into the spinal canal. Closed reduction was unable to be performed due to rigid locking of the cervical spine in
the first case, whereas preoperative closed reduction was achieved with mild traction in a prone position after general
anaesthesia in the second case. These two individuals underwent spinal fusion via a posterior approach after open or closed
reduction. Six months after surgery, both individuals exhibited significant neurological recovery and acquired a stable gait.
Discussion To the best of our knowledge, this is the first report of traumatic ‘locked spondyloptosis’ of the spinous process
and vertebral arch into the spinal canal. Although high-grade compressive-extension injuries are usually repaired using a
combined anterior–posterior approach, repair is possible with a posterior approach alone with reliable anchors, such as
pedicle screws or multiple lateral mass screws. Urgent open reduction may be required for locked spondyloptosis when
closed reduction is invalid due to rigid locking of the cervical spine.

Introduction

Traumatic cervical spondyloptosis, in which the affected
vertebral body is completely dislocated to the anterior side
of the subjacent vertebral body, is the most severe form of
cervical spine injury [1–4]. Traumatic cervical spondy-
loptosis often represents a type of compressive-extension
stage (CES) 5 injury of Allen’s classification of cervical
spine injuries [5]. Although cases of CES 5 are common,
there are no reports of traumatic cervical spondyloptosis
with locked spinous process and vertebral arch into the
spinal canal.

We report two cases of the most severe type of traumatic
cervical spondyloptosis, in which closed reduction may be
impossible due to rigid dislocation and locking of the cer-
vical spine. To the best of our knowledge, this is the first
report of the traumatic ‘locked spondyloptosis’ of the spi-
nous process and vertebral arch into the spinal canal.

Case presentation

Case 1

A 69-year-old man was involved in a motor vehicle colli-
sion, during which his head collided against the windscreen,
resulting in extreme neck pain, paraplegia, and difficulty
using his hands. The individual was transferred to our
institute ~6 h after injury. Upon initial evaluation, the
individual had C7 tetraplegia with an American Spinal
Injury Association (ASIA) Impairment Scale (AIS) grade B
of the lower limbs. The strength of finger flexion was grade
2 and finger abduction was grade 1. The sensory modalities
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were reduced below T2 and completely disappeared below
L1. The bulbocavernosus reflex was preserved. There was
impairment of bladder/bowel and autonomic function. The
ASIA motor score was 37 points (out of 100 points). A
computed tomography (CT) scan showed a completely
dislocated C7 and spondylolisthesis with locked C6 spinous
process and vertebral arch into the spinal canal (Fig. 1). CT
angiography revealed no evidence of vertebral artery injury.
We diagnosed the case as CES 5 spondyloptosis of C7.
Closed reduction was absolutely invalid due to rigid lock-
ing. Thirty minutes after his arrival at our institute, the
individual was transferred to the operating room after an
initial evaluation and CT scan.

The individual was placed in a prone position with the
cervical spine in a neutral position using a Mayfield frame
after general anaesthesia. Preoperative closed reduction was
attempted but failed because of rigid locking of the cervical
spine. The posterior elements were exposed by detaching the
ligamentous attachments to the spinous processes. We
intended to expose the lateral wedge of the C6–7 facet joint,

which may hinder cervical reduction. The dislocated ver-
tebrae could not be released using simple traction due to
rigid locking. Therefore, the cranial portion of the C7 ver-
tebral arch and the ligamentum flavum were resected, and
then the cervical spine was set in a more kyphotic position
by adjusting the Mayfield frame. Simultaneously, two nerve
retractors were inserted into the bilateral joint space, and the
cervical dislocation was reduced using a protective circular
movement based on the lever rule (Fig. 2a, b). Pedicle
screws were inserted bilaterally to the sides of C6 and T1
and the left side of C7, and lateral mass screws were inserted
into the bilateral sides of the C5 vertebra. Titanium rods were
inserted by slightly lifting the C6 vertebra to the dorsal side,
and an autologous bone graft was implanted (Fig. 2c). The
fascia and subcutaneous tissue were closed using absorbable
suture. The total intraoperative blood loss was 30 ml.

Two days after surgery, the individual regained the
ability to move his lower limbs. Six months after surgery,
he had made significant neurological recovery of his lower
limbs (AIS grade D). He improved to 89 points on the ASIA

Fig. 1 Preoperative computed
tomography (CT) scans of the
cervical spine. Three-
dimensional reconstruction (a),
sagittal (b), and axial (c) CT
scans showed C7 spondyloptosis
locked C6 spinous process and
vertebral arch into the spinal
canal. The spinous processes of
C5 and C6 had been fractured.
The C2–7 lordotic angle was
37°.

Fig. 2 Intraoperative photographs. a Photograph of the intraopera-
tive cervical spine before reduction. The C6 spinous process and
vertebral arch could not be confirmed clearly because they were
behind the C7 vertebral arch (white arrow). b Photograph of the

intraoperative cervical spine after reduction. The C6 spinous process,
vertebral arch, and bilateral facet joint were released from rigid
locking. c Photograph of the intraoperative cervical spine after
instrumentation and autologous bone grafting.
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motor score and acquired a stable gait using a walker.
Radiographic examinations showed bone union of the C7
vertebra, and a posterior fusion mass had formed at the C6-7
vertebrae (Fig. 3).

Case 2

A 73-year-old man with extreme neck pain after falling
from a height of 1 m was transferred to our institute 5 h after
his injury. The individual had grade 4 weakness of left
finger abduction and bilateral reduction of sensory mod-
alities between C8 and T2 (AIS grade D). There was no
impairment of bladder/bowel and autonomic function. His
ASIA motor score was 99 points. A CT scan showed a
complete C7–T1 spondylolisthesis with locked C6 spinous
process and vertebral arch into the spinal canal (Fig. 4). CT
angiography revealed no evidence of vertebral artery injury.
Closed reduction was difficult due to rigid locking, and he
was transferred to the operating room after an initial eva-
luation and CT scan.

Preoperative closed reduction was achieved with mild
traction with the individual in a prone position and the cer-
vical spine in a neutral position using a Mayfield frame after
general anaesthesia. After reduction, spinal fusion surgery
from C5 to T1 vertebrae was conducted with a pedicle screw
and lateral mass screws, and an autologous bone graft was
implanted. The total intraoperative blood loss was 330 ml.
Six months after surgery, he had no neurological deficits of
his extremities and his ASIA motor score was 100 point (AIS
grade E). Radiographic examinations showed the formation
of a posterior fusion mass at the C6–7 vertebrae (Fig. 5).

Fig. 3 Postoperative images.
Postoperative lateral radiograph
(a) and computed tomography
(CT) scans (b) of the cervical
spine. Stabilisation was
performed from the C5 to T1
vertebrae with a pedicle screw
and lateral mass screws.

Fig. 4 Preoperative images of case 2. Preoperative sagittal (a) and
axial (b) computed tomography (CT) scans of the cervical spine. The
C7 vertebra was completely dislocated and the C6 spinous process was
locked by the C7 vertebral arch. The spinous process of C6 had been
fractured. The C2–7 lordotic angle was 18°.
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Discussion

Traumatic cervical spondyloptosis, in which the destroyed
vertebral body is completely dislocated to the anterior side of
the subjacent vertebral body, is an extremely severe injury
[1–4]. Most individuals develop a complete or nearly com-
plete spinal cord injury [6]. Traumatic cervical spondy-
loptosis is not uncommon, although cases involving locked
spinous process and vertebral arch into the spinal canal are
extremely rare and have not been reported previously.

Traumatic cervical spondyloptosis often represents CES 5
of Allen’s classification of cervical spine injuries [3, 4, 7–9].
A CES 5 injury consists of anterior displacement of the full
vertebral body width with bilateral vertebral arch fracture, and
usually the posterior elements of the fractured vertebra do not
displace [5]. The spinous process of the suprajacent vertebra
generally displaces anteriorly coincident with suprajacent
vertebral body displacement. However, in the cases presented
here, the C6 spinous process and vertebral arch were dis-
placed under the C7 vertebral arch, which made a closed
reduction impossible due to rigid locking. This type of injury,
which we termed ‘locked spondyloptosis’, is the most severe
form of traumatic spondylolisthesis.

The success or failure of closed reduction may depend on
the degree of cervical lordosis. The cervical spine in both of
our cases was rigidly fixed due to the locked spondy-
loptosis, although we could achieve closed reduction in the
second case despite failure of closed reduction in the first
case. The two cases differed in the degree of cervical lor-
dosis. Specifically, in the first case, the cervical lordosis was
high, whereas in the second case, it was low. Generally,

traction in the neck flexion position is effective for reduc-
tion of cervical dislocation in a compressive-extension
injury [10]. Therefore, the second case with a lower cervical
lordosis was closer to the flexion state and therefore was
possibly advantageous for closed reduction.

Traumatic cervical spondyloptosis is an extremely
unstable condition with destruction of all three spinal col-
umns. Stabilisation surgeries for traumatic cervical spon-
dyloptosis have been reported in the literature [9, 11–13],
and an anterior–posterior combined fusion is frequently
performed [9, 11, 13]. However, stabilisation using instru-
mentation with a posterior approach alone is available by
ensuring reliable anchors, such as pedicle screws or multi-
ple lateral mass screws [14–16]. Surgery with a posterior
approach alone may be feasible and is an ideal option for
the treatment of traumatic locked spondyloptosis for which
early open reduction and stabilisation are necessary.

These two rare cases presented the most severe traumatic
cervical spondyloptosis, namely, traumatic locked spondy-
loptosis. To the best of our knowledge, this is the first report
discussing the management of traumatic locked spondy-
loptosis. Urgent open reduction is required for locked
spondyloptosis when closed reduction is invalid due to rigid
locking of the cervical spine.
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