
Introduction
Various techniques for cervical laminoplasty have been reported, 
including the double-door method, open-door method, and skip 
laminectomy [1,2,3]. Here, we report a case of myelopathy 
caused by pseudarthrosis at the lateral gutter and reclosure of the 
lamina due to malposition of the lateral gutter.

Case Report
The patient was a 68-year-old male who presented with gait 

instability, fine motor dysfunction of the fingers, and numbness 
in both upper limbs. Eight years earlier, he had undergone 
C2–C5 laminoplasty at a previous hospital for numbness in both 
upper limbs, which resulted in symptomatic relief. However, 6 
months ago, the numbness recurred, prompting him to consult 
the previous hospital again. Due to comorbidities, he was 
referred to our institution. Subsequently, the numbness in his 
upper limbs gradually worsened, and he developed fine motor 
impairment in his fingers and gait instability. Although surgery 
was planned, it had to be postponed due to the onset of 
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Introduction: Although cervical laminoplasty is a commonly performed procedure, several potential pitfalls must be recognized.
Case Report: The patient was a 68-year-old man who presented with myelopathy caused by a floating lamina resulting from pseudoarthrosis at 
the lateral gutter and reclosure of the lamina following cervical laminoplasty. Intraoperatively, the C2 and C3 laminae were found to be mobile. 
To avoid spinal cord injury, the laminae were stabilized using forceps while carefully drilling them with a high-speed burr under spinal cord 
monitoring. Scar tissue was removed, and the dural sac was decompressed. The patient’s symptoms improved early after surgery.
Conclusion: In the present case, medial deviation of the lateral gutter and damage to the inner cortex of the lamina during the initial surgery 
likely led to pseudoarthrosis at the lateral gutter. Subsequent osteophyte formation associated with the pseudoarthrosis, along with reclosure of 
the lamina, resulted in recurrence of myelopathic symptoms. Careful attention to the positioning of the lateral gutter is therefore essential when 
performing cervical laminoplasty.
Keywords: Laminoplasty, floating lamina, re-close of lamina, pseudarthrosis of the lateral gutter.

Abstract

Learning Point of the Article:
Surgery for a floating lamina carries a high risk; therefore, it is important to prevent pseudoarthrosis and spinal restenosis during the initial 

laminoplasty.

A Clinical Experience in Treating Myelopathy Caused by Floating Lamina 
Resulting from Re-close of the Lamina and Pseudarthrosis at the Lateral 

Gutter after Cervical Laminoplasty

Dr. Atsushi Teramoto
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pulmonary thromboembolism. Once anticoagulation therapy 
could be temporarily discontinued, the surgery was performed. 
His medical history included thoracic plasmacytoma, for which 
he was undergoing chemotherapy. On examination, the patient 
exhibited numbness and impaired temperature and pain 
sensation throughout both upper limbs. He had experienced 
multiple episodes of urinary incontinence, indicating bladder 
and bowel dysfunction. Due to spasticity and unsteadiness, 
independent walking was difficult. Fine motor dysfunction of 
the fingers made buttoning clothes and writing difficult. Muscle 
strength was mildly reduced to MMT Grade 4 in both upper 

limbs below the deltoid muscles. The biceps, brachioradialis, 
and triceps tendon reflexes were hyperactive. In the lower limbs, 
tendon reflexes were also hyperactive, and bilateral ankle clonus 
was present. Both Hoffmann’s and Trömner’s reflexes were 
positive bilaterally. The finger escape sign was Grade 2 on the 
right and Grade 1 on the left. In the 10-s test, the patient was able 
to perform 13 movements on both sides. The Romberg sign was 
positive. In the previous pre-operative plain radiographs, no 
abnormalities in cervical alignment were observed. Magnetic 
resonance imaging (MRI) showed spinal cord compression at 
the C2/3, C4/5, and C5/6 levels (Fig. 1). A C2–C5 double-
door laminoplasty was performed. Post-operative computed 
tomography (CT) revealed a narrow lateral gutter at C3 and 
damage to the inner lamina, but adequate opening of the lamina 
was achieved, and the spacer was positioned appropriately (Fig. 
1). In the current pre-operative plain radiographs, there was no 
deterioration in alignment, and no evidence of vertebral 
slippage or intervertebral instability (Fig. 2). MRI showed 
spinal cord compression and signal changes at the C3 and C3/4 
levels. CT myelography revealed non-union of the lateral 
gutters at C2 and C3 with osteophyte formation, and the lamina 
had reclosed. Marked spinal cord compression was observed at 
the C2–3 laminar level (Fig. 3). The surgical strategy was to first 
perform posterior resection of the C2 and C3 laminae. If post-
operative decompression was deemed insufficient or if 
symptoms did not improve, anterior decompression and fusion 
wo u l d  b e  co n s i d ered  a s  an  ad d i t i o na l  p ro ced u re. 
Intraoperatively, the C2 and C3 laminae were found to be 
floating. While the assistant stabilized the laminae with forceps, 
they were carefully resected using a high-speed drill along with 
the artificial bone. Although there was a partial decrease in 
motor evoked potentials during surgery, lamina removal was 
continued with care. The dura mater was found to be adherent 
and scarred; the epidural scar tissue was carefully removed, and 
decompression was confirmed before concluding the 
procedure. Postoperatively, numbness in both upper limbs 
temporarily worsened but subsequently improved. MRI 
confirmed adequate decompression of the spinal cord, and thus 
anterior surgery was not performed (Fig. 4). Fine motor 
function of the fingers and gait instability improved, and urinary 
incontinence resolved. The patient was discharged home 2 
weeks after surgery. The pre-operative Japanese Orthopaedic 
Association score was 7.5, which improved to 14.5 1 year 
postoperatively, with a recovery rate of 73.7%.

Discussion
Hashimoto et al. reported that among 4,208 cases of cervical 
laminoplasty, 40 required reoperation, including 10 for 
radiculopathy, 8 for adjacent segment stenosis, 6 for spacer 
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Figure 1: (a and b) Pre-operative images before the initial surgery. (a) Plain 
lateral radiographs Neutral position. No abnormal alignment or dynamic 
instability was observed. (b) Sagittal magnetic resonance imaging image. 
Spinal cord compression is evident at the C2/3, C4/5, and C5/6 levels. (c, d, 
e): Post-operative computed tomography after the initial surgery. (c) Sagittal 
view (d) Axial view at the C2 lamina level (e) Axial view at the C3 lamina 
level. Lamina inner plate damage at the lateral gutters is observed at both C2 
and C3, but the spacers are well positioned, and sufficient laminar opening 
was achieved. At the C3 level, the lateral gutters were created medial to the 
medial pedicular line.
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sinking, 4 for instability, 3 for ossification of the posterior 
longitudinal ligament (OPLL), 3 for disc herniation, 2 for 
trauma, 2 for post-operative scar formation, 1 for ossification of 
the anterior longitudinal ligament (ALL), and 2 for unknown 
causes [4].
Similarly, Jimbayashi et al. reported that 5 of 169 patients who 
underwent cervical laminoplasty required reoperation due to 
refusion of the lamina, and all patients with laminar refusion 
demonstrated progression of post-operative kyphosis [5]. They 
also noted that patients who required reoperation had a higher 
prevalence of neuromuscular or psychiatric disorders and that 
many had a pre-operative C2–7 lordotic angle of <–10°. The 
causes of restenosis after cervical laminoplasty have been 
attributed to insufficient decompression width or inadequate 
cranio-caudal decompression range at the initial surgery, 
progression of post-operative kyphotic deformity, and 
enlargement of OPLL or osteophytes [6, 7]. In the present case, 

there was no significant post-operative kyphotic deformity, 
OPLL, or marked osteophyte formation between vertebral 
bodies. It was considered that the narrow width of the lateral 
gutter at the initial surgery led to gradual refusion of the lamina, 
and pseudoarthrosis at the lateral gutter resulted in osteophyte 
formation and recurrence of myelopathy. Because no 
compression from OPLL or intervertebral osteophytes was 
observed and no kyphotic deformity was present, additional 
fixation was deemed unnecessary in this case. Sufficient spinal 
cord decompression was expected to be achieved by posterior 
decompression alone. Regarding revision surgery after cervical 
laminoplasty, Hashimoto reported that 40 out of 4,208 cases 
required reoperation. The causes included 10 cases of 
radiculopathy, 8 cases of adjacent segment stenosis, 6 cases of 
spacer subsidence, 4 cases of instability, 3 cases of OPLL, 3 cases 
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Figure 2: Pre-operative plain lateral radiographs for the current surgery. (a) 
Anteroposterior view. (b) Neutral lateral view. (c) Flexion view. (d) 
Extension view. No alignment abnormalities or dynamic instability were 
observed.

Figure 3: Pre-operative computed tomography Myelography for the current 
surgery. (a) Sagittal view. (b, c, d, e) Axial view (b) C3 level (c) Inferior edge 
of C3 (d) Superior edge of C4 (e) C4 level. Pseudarthrosis and osteophyte 
formation at the lateral gutters of the C2 and C3 laminae, as well as laminar 
reclosure, were observed. Severe spinal cord compression was noted at the 
C2/3 laminar level.
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of disc herniation, 2 cases of trauma, 2 cases of post-operative 
scarring, 1 case of ossification of the ALL, and 2 cases of 
unknown cause [4].
Sakai et al. reported that laminar refusion occurred in 6 of 110 
patients 1 year after cervical laminoplasty, and that clinical 
outcomes were poorer in the refusion group [8]. They also 
noted that laminar refusion was more likely to occur in cases 
using anchors rather than spacers, and identified advanced age, 
a large cervical sagittal vertical axis, and progression of kyphosis 
as risk factors. In the present case, the patient was not elderly at 
the time of the initial surgery (60 years old), a spacer was used, 
and no kyphotic deformity was observed. Regarding the 
creation of the lateral gutter, Ueda et al. reported that the 
greatest expansion of the spinal canal is achieved when the 
gutter is made along the medial pedicular line, whereas 
excessive lateral placement may cause difficulty in elevating the 

lamina and can lead to axial pain due to facet joint destruction 
[9]. Conversely, if the lateral gutter is positioned too medially, 
insufficient spinal cord decompression, increased damage to 
the inner cortical plate of the lamina, and the development of 
pseudoarthrosis leading to laminar refusion may occur. In the 
present case, post-operative CT revealed that the lateral gutters 
were located medially to the medial pedicular line on both sides, 
with evident damage to the inner laminar cortex. These findings 
suggest that pseudoarthrosis at the lateral gutter and subsequent 
laminar refusion were the causes of recurrent myelopathy. A 
case presenting with laminar refusion and pseudoarthrosis at 
the lateral gutters resulting in recurrent myelopathy as late as 8 
years after surgery is considered extremely rare.
Furthermore, preservation of the semispinalis cervicis muscle 
attached to the C2 spinous process has been reported to be 
important in posterior cervical decompression, as the spinal 
canal at the upper cervical levels is inherently wide, allowing 
preservation in most cases [10]. In the present case, 
laminoplasty at C2 may not have been necessary at the initial 
surgery. Damage to the musculature attached to C2 could have 
resulted in increased mechanical stress on the C2 lamina, 
potentially contributing to the development of pseudoarthrosis 
at this level.
Reports have described surgical treatment of myelopathy 
caused by a “floating lamina” arising from congenital anomalies 
of the axis (C2); in those cases satisfactory decompression was 
achieved by excising the floating lamina without drilling it 
[11,12,13]. Drilling a floating lamina with a powered drill is 
extremely hazardous because of the risk of direct spinal cord 
injury. In the present case, however, extensive post-operative 
epidural adhesions made simple excision likely to produce a 
dural defect; epidural scarring and firm adhesions were indeed 
observed. Therefore, we performed frequent intraoperative 
spinal cord monitoring and, with an assistant firmly stabilizing 
the lamina with forceps, carefully drilled the lamina over an 
extended period. No post-operative neurological deterioration 
was observed. Because prior surgery had removed soft-tissue 
attachments to the lamina (for example, the semispinalis 
cervicis), mechanical fixation or traction using surrounding 
tissues was not feasible; manual stabilization of the lamina was 
therefore preferred. To avoid applying pressure to the lamina 
during resection, a steel bar was used when removing the high-
strength artificial bone spacer, while a diamond burr was 
employed for the laminar bone. We conclude that when a 
floating lamina is present without epidural adhesions, excision 
is appropriate; in cases where adhesions are anticipated, it is 
important to proceed slowly and meticulously with drilling 
under continuous spinal cord monitoring.
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Figure 4: (a) Intraoperative photo after decompression. (b, c, d, e) Post-
operative images. (b) Lateral plain radiograph (c) Sagittal magnetic 
resonance imaging (d) Axial view at the inferior edge of C3 (e) Axial view at 
the superior edge of C. Adequate spinal cord decompression was achieved.
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Clinical Message

In cervical laminoplasty, it is important to create the lateral gutter 
along the medial pedicular line and to avoid injury to the inner 
cortical plate to prevent reclosure of the lamina and pseudoarthrosis 
of the lateral gutter. Although drilling the floating lamina after 
surgery is technically demanding, the lamina should be stabilized as 
much as possible, and meticulous drilling should be performed 
under spinal cord monitoring.

Conclusion
This case illustrates a rare but significant complication of 
myelopathy caused by a floating lamina due to reclosure of the 
lamina following cervical laminoplasty. Although no apparent 
post-operative kyphotic deformity or instability was observed, 
the narrow lateral gutter and damage to the inner lamina during 
the initial surgery are considered contributing factors to 
pseudoarthrosis and subsequent reclosure. In cases where the 
lamina is mobile and adhesions are anticipated, careful drilling 
with secure fixation of the lamina under neuromonitoring is 
essential. To prevent reclosure, it is crucial to create an 
appropriately positioned lateral gutter during the initial surgery 

and to remain vigilant about the risk of recurrence over long-
term follow-up.
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