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ABSTRACT
Background: Laminoplasty is an established technique for the treatment of cervical stenosis. However, the usage of plates to maintain 
patency of the laminoplasty door has not been well reported. This study plans to compare the clinical outcomes of laminoplasty with the usage 
of Sofamor‑Danek laminoplasty plates versus techniques without plate usage.

Materials and Methods: This study conducted a 2‑year medical record review of all patients with multilevel cervical myelopathy who were 
treated with laminoplasty at UCLA or Cedars‑Sinai medical center. Of 46 patients 18 had sufficient documentation to assess clinical outcome, 
11 of which had placement of laminoplasty plates. Clinical outcomes were assessed using Odom’s scoring criteria.

Results: Blood loss and hospital stay are decreased with plate usage during laminoplasty. Average Estimated Blood Loss (EBL) was 
160 cc with plate and 380 cc without. Hospital stay was 4.8 days with plate and 5.6 days without. There were no complications during any 
of the laminoplasty procedures regardless of instrumentation. All patients demonstrated improvement in symptoms after laminoplasty, 
with 73% of patients in the plate cohort having Odom Scores of “Excellent” versus 44% in the nonplate group. All patients, regardless of 
technique, showed improvement in symptoms.

Conclusions: Laminoplasty with plate utilization is an effective treatment for cervical myelopathy. The similarity in outcomes and complications 
between these two similar cohorts suggests plate usage in laminoplasty is an attractive alternative to other methods. We hope that future efforts 
will continue to demonstrate the effectiveness and perhaps superiority of plate utilization in laminoplasty.

Keywords: Laminoplasty, titanium plate, cervical myelopathy, ossification of the posterior longitudinal ligament, 
cervical spondylosis

INTRODUCTION

Cervical laminoplasty is a technique for alleviating cervical 
myelopathy by surgical decompression of the cord. The 
technique was described in 1983[1] and since then has had 
proven success for alleviating symptoms.[2‑6] Various methods 
have been used, with variations on midline versus lateral entry 
into the spine as well as different means being used to maintain 
patency of the laminoplasty “door.” The classic method to 
maintain the door, as first described by Hirabayashi, was by 
means of suture anchors. Since then, various methods involving 
spacers or struts made of bone or synthetic material have been 
described. However, a more recent approach is the use of 
permanent metal plates to maintain patency of the canal. While 
this technique was originally described in 1996,[7] and has since 
been the subject of several articles,[8‑11] the study populations 
have generally been small. Here, we offer results from patients 

who underwent open‑door laminoplasty procedures at the 
University of California of Los Angeles and Cedars‑Sinai Medical 
Center, in an effort to further demonstrate the effectiveness and 
safety of plate utilization in laminoplasty procedures.

Effectiveness of titanium plate usage in laminoplasty
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These were then attached to the Sofamor‑Danek cervical 
laminoplasty plates using a single 5 mm screw each. The 
combined allograft‑plate grafts were then attached into the 
lamina and lateral mass with a minimum of three screws, 
with care taken to make sure that the grafts buttressed the 
laminoplasty door at each level. The fascia was then closed 
in the typical fashion.

RESULTS

All of the patients were symptomatic at the time of surgery, 
with varying degrees of myelopathy including cervical, 
upper extremity, and lower extremity pain, weakness, or 
gait instability. The etiologies included degenerative disc 
disease, ossification of the posterior longitudinal ligament, 
and congenital stenosis.

Eleven patients who underwent laminoplasty with plate 
placement were compared to seven who underwent 
laminoplasty without plate. There were 4 female and 14 male 
patients. The mean age was 68  years old  (range, 42–82) 
for the plate group and 69 (range, 55–88) for the no‑plate 
group [Table 2]. The median duration of symptoms before 
surgery was 24 months (range, 1–240 months) for the plate 
group and 9 months (range, 3–72) for the no‑plate group. 
Decompression was generally from C3 to C7, with one case in 
the plate group from C3 to C6 and one from C4 to T1, as well 
as two patients in the no‑plate group who were C3–C6 and 
one from C4 to T1 [Figure 1]. Foraminotomy was sometimes 
performed. There were no intraoperative complications with 
either procedure.

Outcomes
Blood loss and hospital stay were similar for laminoplasty 
versus laminoplasty with the plate [Table 3]. Estimated 
blood loss was 160 cc with plate versus 150 cc without. 
Hospital stay was 4.8 days with plate versus 5 without. All 

Table 2: Patient demographics

Mean age Mean duration of symptoms  (months)
Laminoplasty 
with plate

68 24

Laminoplasty 
without plate

69 9

Table 1: Odom’s scoring criteria

Grading Definition
Excellent All preoperative symptoms relieved; abnormal findings improved
Good Minimal persistence of preoperative symptoms; abnormal 

findings unchanged or improved
Fair Definite relief of some preoperative symptoms; other symptoms 

unchanged or slightly improved
Poor Symptoms and signs unchanged or exacerbated

MATERIALS AND METHODS

The study was conducted through a retrospective, 
nonrandomized, uncontrolled review of all patients of two 
surgeons at the David Geffen School of Medicine during 
2 years. Eighteen of the patients underwent laminoplasty 
procedures. Eighteen patients (11 with plate placement and 
7 without) fulfilled the following strict criteria for inclusion 
in the study: (1) Had a carefully documented chief complaint 
(2) had documentation offering a clear characterization of the 
quality and severity of the chief complaint (3) had sufficient 
documented follow‑up visits to fully characterize subjective 
and objective relief of myelopathy.

Patient charts were comprehensively reviewed for information 
on initial symptoms, treatment, postoperational symptoms, 
satisfaction with treatment, and patient history factors. 
This was done by an independent third party. The data were 
then combined into a comprehensive database of patients. 
This database was then used to assess which patients had 
sufficient documentation to rigorously assess outcomes and 
to look for patient demographics, disease, and treatment 
factors that affected outcome.

The outcomes for each patient were evaluated according 
to Odom’s criteria  [Table 1]. The Odom scores were then 
compared to treatment details in an attempt to discern the 
safety and effectiveness titanium plate usage in laminoplasty.

Patients
The study involved all patients for which information was 
available that received laminoplasty procedures by two 
surgeons during 2 years. All patients had sufficient chart data 
to assess surgical outcome.

Surgery
The patients all underwent laminoplasty using the open‑door 
technique. 61%  (11 of 18) had Sofamor Danek or Synthes 
cervical laminoplasty plates installed.

Brief description of procedure
After exposure of the affected segments, a trough was 
made on one side through both cortices medial to the 
lateral mass at the lateral mass‑lamina junction. On the 
contralateral side, a trough was then made, without going 
through the anterior cortex and slightly more lateral 
than on the right. The lamina was then hinged open, 
opening the laminoplasty door on the patient’s right side. 
Foraminotomy was then done as necessary to alleviate 
nerve root compression. Fixation varied between three 
and five levels per patient. Ten millimeters allograft rib or 
fibula segments were notched and shaped for placement. 
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Laminoplasty is a procedure that was developed to improve 
upon poor outcomes following cervical laminectomy or 
anterior approaches. These problems included instability, 
kyphosis, adhesions, and late neurological deterioration. The 
laminoplasty technique allows for retention of the cervical 
lamina with only partial detachment, allowing for retention 
of the bony structure along the posterior cervical spine. This 
allows for greater postoperative stability.[12] There are known 
impacts, to postoperative range of motion.[13,14] However, the 
effectiveness of laminoplasty in treating cervical myelopathy 
is well established, and studies to date have shown it to have 
similar efficacy to established procedures in both the short 
and long term.[2,15,16]

Despite laminoplasty’s acceptance, there is still some 
debate about the usage of instrumentation. The usage of 
a titanium plate as presented here is not new; however, 
laminoplasty procedures are still done both with and without 
instrumentation. Conventionally, the laminoplasty door is 
propped open using struts of bone or synthetic material 

Figure 1: Lateral film with cervical spine with laminoplasty plates in position 
from C3 to C7

Table 3: Perioperative data

Estimated blood loss  (cc) Hospital stay  (days)
Laminoplasty 
with plate

160 4.8

Laminoplasty 
without plate

150 5

Table 4: Patient outcome by Odom score

Excellent Good Fair Poor
Plate (%) 8 (73) 2 (18) 1 (9) 0
No plate  (%) 4  (57) 1  (14) 2  (29) 0

Table 5: Plate

Age Gender Diagnosis Major complaint Levels Hospital duration Outcome
1 45 Female CSM Upper extremity pain, weakness, gait instability C3‑C7 3 Good
2 51 Male CSM Upper extremity numbness, gait instability C3‑C7 8 Excellent
3 72 Male CSM, DDD Upper extremity weakness and pain C3‑C7 4 Good
4 42 Male CSM Arm weakness, numbness, pain, gait instability C3‑C7 3 Excellent
5 69 Female OPLL Cervical pain, gait instability C3‑C7 5 Excellent
6 82 Female CSM Gait instability C3‑C7 4 Excellent
7 54 Male CSM, DDD Upper extremity weakness and pain C3‑C7 3 Excellent
8 49 Male Congenital cervical stenosis, 

prior anterior surgery
Upper and lower extremity pain, weakness C3‑C6 10 Excellent

9 67 Male CSM, DDD Upper extremity pain and weakness C3‑C7 4 Fair
10 57 Male CSM, disc herniation Upper extremity pain and weakness C3‑C7 4 Excellent
11 61 Male CSM Upper extremity and neck pain C4‑T1 5 Excellent
CSM  ‑ Cervical spondylotic myelopathy; DDD  ‑  Degenerative disc disease

18 patients showed arrest and at least mild improvement 
of their myelopathy. There were similar improvements 
across all classes of presenting symptoms including upper 
and lower extremity pain, numbness, and weakness. All 
patients received an Odom score of at least “Fair” (Definite 
relief of some symptoms; other symptoms unchanged 
or slightly improved) while the majority of the patients 
received scores of “Excellent” (All preoperative symptoms 
relieved). Seventy‑three percent of patients received scores 
of “Excellent” in the plate group versus 57% of the nonplate 
group. Ninety‑one percent of patients received at least a 
score of “Good” in the plate group versus 71% in the nonplate 
group. Of note, no patients showed unchanged or worsened 
symptoms in either patient group [Table 4].

There were no complications during the operations using 
either procedure for all 18 patients. Postoperatively, two 
patients in the plate group complained of cervical pain lasting 
>2 months, and one in the no-plate group [Tables 5 and 6].

DISCUSSION

The treatment of choice for multilevel cervical myelopathy 
is a matter of some debate. Options include laminectomy, 
anterior decompression and fusion, and laminoplasty. 
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that are fixed into position with screws. Laminoplasty 
plates may be used as an adjunct to these bone spacers, 
providing rigid instrumentation to the strut and preventing 
door closure. This is particularly important in laminoplasty 
because decompression of the spinal cord in this technique 
requires continued elevation of the posterior spine. Failure of 
the door to remain open in the postoperative period would 
cause the lamina to fall back onto the cord, compressing it 
against the vertebral bodies and effectively recompressing 
it, causing recurrence of symptoms.

The Sofamor‑Danek titanium plates used in our patients 
may provide stability to the door as well as the spine itself. 
Closure of the laminoplasty door is a known complication,[17] 
and long‑term loss of anterior‑posterior diameter is thought 
to be one of the principal causes of renewed myelopathic 
symptoms.[17]

Here, we present the results of eighteen patients treated 
with laminoplasty with and without the usage of titanium 
plates. The two populations were evenly matched. The 
mean ages, as well as the age ranges, are similar, allowing 
direct comparison between the groups. Both upper 
and lower extremity myelopathic syndromes, including 
weakness, pain, numbness, and gait disturbances, are 
reflected in both groups. All procedures were done by 
the same two surgeons, working in pairs, with each pair 
of surgeons performing laminoplasty both with plate and 
without. To avoid potential bias, the charts were reviewed 
by an independent party.

The surgical outcomes of the laminoplasty with plate 
and laminoplasty without plate groups demonstrate the 
effectiveness of plates in laminoplasty procedures. Similar 
fractions of patients had Excellent or Excellent/Good in 
each of the two groups, though there was no statistically 
significant difference between the two groups  (P = 0.672 
and 0.582, respectively). Plate utilization in laminoplasty 
provided at least partial relief of myelopathic symptoms in 
100% of patients, with minimal persistence of preoperative 
symptoms in over 90%. Furthermore, there was no evidence 

of new myelopathic symptoms in any patients during the 
follow‑up period, except for one patient who experienced 
a relapse of symptoms following a fall. Hospital stay and 
blood loss were similar in the two procedures, suggesting 
that the addition of instrumentation did not complicate the 
surgery. There were zero surgical complications in any of the 
46 patients whose charts were reviewed.

It was somewhat disappointing that a significant fraction 
of the patients who underwent laminoplasty procedures 
had insufficient follow‑up to rigorously assess outcomes. 
This happened for a variety of reasons, the chief being a 
lack of follow‑up. Other reasons included unclear chart 
documentation of alleviation of symptoms. All patients 
for whom it was felt outcome could be fully assessed were 
included in the study. However, it was felt that accurate 
determination of outcome was more important than sample 
size. A concern might be that patients that were ultimately 
not included in the study had significantly different outcomes 
than those that remained. However, inclusion was determined 
before assigning clinical outcome. For the purpose of 
this retrospective chart review, clear documentation of 
postoperative symptoms was required for study inclusion. 
Further data might have been obtained by arranging 
follow‑up visits with the patients for the purposes of this 
study. This is a consideration for further research.

Odom scores were used in this study, despite the apparent 
subjectivity of the scoring. This was done for several reasons. 
Foremost, the relatively uncommon nature of this procedure 
would not lend itself to statistical analysis of more rigorous 
outcome measures. Furthermore, while not quantitative, 
we feel that the Odom scores are a good measure of patient 
satisfaction with the procedure. Strict criteria were used 
in determining “Excellent” outcomes, with neither patient 
history nor physical examination findings showing residual 
disease.

Limitations inherent to this study include a relatively small 
number of patients and lack of long term follow‑up. We hope 
that the high standards for inclusion help to compensate for 

Table 6: No plate

Age Gender Diagnosis Major complaint Levels Hospital duration Outcome
1 56 Male CSM, s/p anterior surgery Arm and leg weakness and pain. Gait instability C4‑T1 5 Excellent
2 70 Female CSM, DDD Arm numbness C3‑C7 3 Fair
3 74 Male OPLL Cervical pain C3‑C7 8 Good
4 55 Male CSM Arm weakness and pain C3‑C6 5 Excellent
5 83 Male OPLL Arm weakness C3‑C7 5 Fair
6 56 Male CSM Arm weakness and pain C3‑C7 5 Excellent
7 88 Male CSM, DDD Arm weakness, leg pain, gait instability C3‑C6 4 Excellent
CSM  ‑ Cervical spondylotic myelopathy; DDD  ‑  Degenerative disc disease; OPLL  ‑ Ossification of the posterior longitudinal ligament
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the former. Further studies involving larger number of patients 
may help to demonstrate a clear advantage to the use of plates 
in laminoplasty procedures, while also providing important 
data on the long‑term effectiveness of plate utilization.

CONCLUSION

Laminoplasty with plate utilization is an effective treatment 
for cervical myelopathy. Although the number of patients 
involved in this study was limited, the similarity in outcomes 
and complications between these two similar cohorts suggest 
that laminoplasty with plates is an attractive alternative to 
more traditional methods. We hope that future efforts will 
continue to demonstrate the effectiveness and perhaps 
superiority of plate utilization in laminoplasty.
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