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Abstract
An 87‑year‑old male having a history of C3–7 open‑door cervical laminoplasty 20 years ago fell and 
sustained neck pain and paralysis with complete motor and sensory deficits below C6 (Frankel A). 
Computed tomography (CT) revealed ankylosis from C2 to C7 due to diffuse idiopathic skeletal 
hyperostosis (DISH) and a C5/6 fracture with C5 posterior displacement. We performed surgery the 
day after injury using a posterior approach for stabilization of the spinal column from C3 to T1. 
Translaminar screws (LS) were placed to the right (hinge side) of C3–7, lateral mass screws (LMS) 
to the left (open side) of C3–6, and pedicle screws to the left of C7 and bilaterally in T1. Bony 
fusion was achieved as seen on CT images 6 months after surgery. We conclude that long posterior 
stabilization using LMS and LS is an effective treatment for cervical fracture in patients with DISH 
having a history of cervical laminoplasty.
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Introduction
Spinal fractures in diffuse idiopathic 
skeletal hyperostosis (DISH) usually arise 
secondary to minor trauma and occur most 
commonly in the cervical spine.[1] DISH is 
now recognized with increasing frequency 
in the elderly population. Similarly, cervical 
spondylotic myelopathy (CSM) is also 
frequently encountered in neurosurgical 
practice in the elderly population. Currently, 
laminoplasty for CSM is becoming a 
popular procedure.[2] However, a cervical 
fracture in patients with DISH having a 
history of cervical laminoplasty does not 
appear to have been reported.

This article describes a patient with DISH 
having a history of cervical laminoplasty 
who sustained a cervical vertebral fracture.

Case Report
An 87‑year‑old male having a history of 
C3–7 open‑door cervical laminoplasty[3] 
20 years ago fell from the second floor 
and sustained neck pain and paralysis 
with complete motor and sensory deficits 
below C6 (Frankel A). Computed 
tomography (CT) revealed ankylosis from 
C2 to C7 due to DISH, slight ossification 

of the posterior longitudinal ligament 
at C2–5, and a C5/6 fracture with C5 
posterior displacement [Figure 1a]. 
The previously operated laminae 
were ankylosed and thickened on 
CT [Figure 1b and c]. CT revealed a 
three‑column fracture from the vertebral 
body to the ankylosed laminae [Figure 1a 
and b]. The contrast‑enhanced CT 
revealed a thick vein dorsal to the right 
laminae [Figure 1d]. Magnetic resonance 
imaging could not be obtained because a 
brain clip had been implanted.

We performed surgery the day after injury 
using a posterior approach for stabilization 
of the spinal column from C3 to T1. First, 
we stripped only the left side muscles 
from C3 to C5 and muscles bilaterally 
from C6 to T1 through a midline incision 
because a thick vein existed dorsal to the 
right laminae from C3 to C5. Translaminar 
screws (LS) were placed to the right (hinge 
side) of C3–7, lateral mass screws (LMS) 
to the left (open side) of C3–6, and pedicle 
screws (PS) to the left of C7 and bilaterally 
in T1. Titanium rods were assembled from 
C3 to T1 bilaterally [Figure 2a‑d]. Bony 
fusion was achieved as seen on CT images 
6 months after surgery [Figure 3]. However, 
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no neurological improvement was observed up to 3 years 
postoperatively.

Discussion
In general, hyperostosis at the cervical level is 
symmetrically distributed anterior to the vertebral bodies 
without a flowing pattern.[4] The patient in our report 

had a history of laminoplasty before the hyperostosis. 
Hyperostosis and ankylosis occurred not only in the 
vertebral bodies but also in the previously operated 
laminae. Spinal fractures related to DISH are almost always 
an anterior to posterior transverse injury.[1] The patient in 
our report also sustained a three‑column fracture from the 
vertebral body to ankylosed laminae.

Most DISH fractures are unstable because of long lever 
arms and an anterior to posterior transverse injury. 
Therefore, posterior instrumentation is regarded as 
the standard treatment for fracture in a patient with 
DISH.[5] In general, it has been reported that fusion of 
three segments above and below the fracture is reliable 
for the range of fusion for fractures with DISH.[1] 
Therefore, many screw insertions are needed for long 
posterior stabilization. There are several kinds of screws 
for posterior cervical instrumentation, such as LMS, 
PS, and LS.[6] However, in patients having a history of 
cervical spine surgery, the exact insertion of a cervical 
screw is technically demanding, especially when 
normal anatomic landmarks have been obscured and 
are difficult to identify.[7] In this case, we chose LMS at 
the open side and LS at the hinge side because PS or 
LMS insertion at the hinge side was considered difficult 

Figure 3: Computed tomography image 6 months postoperatively: Midline 
sagittal image

Figure 1: Initial computed tomography image. (a) Midline sagittal image. (b) Paraspinal sagittal image. (c) Axial view. (d) Three‑dimensional computed 
tomography
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Figure 2: Postoperative X‑ray image. (a) Frontal view. (b) Lateral view. (c) Computed tomography axial view. (d) Three‑dimensional computed tomography
d
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due to the abnormal anatomic shape of the lamina and 
the existence of a thick vein on the right side. On the 
other hand, insertion of LS on the hinge side was not 
difficult because the laminae were hyperostotic. Good 
clinical results for cervical stabilization using LMS[8] 
and subaxial LS[9,10] have been reported. Although 
osteoporosis is frequently associated with DISH,[2] bony 
fusion was achieved in this case. This supports that long 
posterior stabilization using a combination of LMS and 
subaxial LS is sufficient fixation for cervical fractures 
in patients with DISH. We conclude that long posterior 
stabilization using LMS and LS is an effective treatment 
for cervical fracture in patients with DISH having a 
history of cervical laminoplasty.

In this case, although the spinal canal had been enlarged 
by cervical laminoplasty, spinal cord injury due to cervical 
fracture occurred. As reported previously in DISH fracture 
with neurological deficits, there are only a few cases 
in which neurological deficits improved after surgical 
treatment.[11,12] No neurological improvement was observed 
up to 3 years postoperatively in this case. Cervical fractures 
in patients with DISH remain a threat for spinal cord injury 
even in cases in which the spinal canal had been enlarged 
by cervical laminoplasty.

Informed consent was obtained from the patient and his 
family.
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