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Abstract: The aim of this research is to explore the difference of imaging parameters in patients with C5 palsy after cervical 

expansive open-door laminoplasty. A retrospective analysis was made on the clinical data of 62 patients who were diagnosed as 

multiple cervical spondylotic myelopathy and operated with cervical expansive open-door laminoplasty using Centerpiece 

titanium miniplate fixation. According to weather C5 nerve root palsy occurred after surgery, the patients were divided into 

normal group (group A with 8 cases) and paralysis group (group B with 54 cases). The preoperative and postoperative cervical 

spine angle (C2–7) enlargement rate of spinal canal, distance of spine cord shifting and cervical curvature between two groups 

were measured. Compare with group A (27.38±1.99°), the average lamina open angle of group B (34.56±5.55°) was larger, 

which were found statistically significant difference (P<0.05). In addition, there were no significant differences between two 

groups in C3 or C7 lamina open angle. However, significant differences were found between two groups in C4, C5 and C6 lamina 

open angle. The average enlargement rate of spinal canal and distance of spine cord shifting of group B were larger than group A, 

which was statistically differences (P<0.05). The opening angle of the lamina, the expansion rate of the spinal canal, and the 

distance of the spinal cord may prevent the occurrence of cervical 5 nerve root palsy in cervical expansive open-door 

laminoplasty. 
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1. Introduction 

Cervical spondylotic myelopathy (CSM) is a common 

neurological disease [1]. Multi-segment cervical spondylotic 

myelopathy (MCSM) refers to cervical spondylotic 

myelopathy involving 3 or more than 3 segments [2]. It often 

occurs with multiple factors, such as spinal stenosis and 

ossification of the posterior longitudinal ligament [3]. The 

posterior cervical single-door expansion spinal canal plasty 

was first proposed by Japanese scholar Hirabayashi [4], and it 

has been regarded by many scholars as en effective methods 

for the treatment of MCSM. It is suitable for multi-segment 

cervical spondylotic myelopathy caused by cervical disc 

herniation [5], osteophyte formation on the posterior edge of 

the vertebral body [6], ossification of posterior longitudinal 

ligament (OPLL) [7], or ossification of ligamentum flavum. 

The traditional single door opening technique proposed by 

Hirabayashi is to fix the opened lamina with silk thread to the 

paravertebral tissues. The incidence of postoperative axial 

pain and "re-closing" phenomenon is high [8]. Although 

compared with the traditional surgical method, the new 

surgical method reduced the postoperative "re-closing" 

phenomenon, axial pain and C5 nerve. However, the existence 

of these complications, especially C5 nerve root palsy, is still 

an event that troubles spinal surgeons and affects patients’ 

satisfaction after surgery [7]. In order to explore the cause of 

postoperative C5 nerve root palsy, this study evaluated the 

opening angle of the posterior cervical single-door 

Centerpiece titanium plate internal fixation, the degree of 

postoperative spinal cord movement, and the degree of spinal 

canal expansion. 
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2. Material and Methods 

2.1. General Information 

Retrospective analysis of patients diagnosed in our hospital 

during March 2010~ March 2018 as multi-segment cervical 

spondylosis with cervical spine posterior single-door spinal 

canal augmentation Centerpiece titanium plate fixation. 

Clinical data with complete follow-up records. A total of 62 

samples were collected in strict compliance with inclusion and 

exclusion criteria. They were divided into normal group (A 

group) and paralysis group (B group) according to whether C5 

nerve root paralysis occurred after operation. Among them, 54 

patients (40 males and 14 women, average age of 61.48±10.62 

years) in A group and eight patients in B group (6 men and 2 

women, average age of 58.90±11.19 years) were enrolled. 

2.2. Inclusion and Exclusion Criteria 

Inclusion criteria: (1) patients who meet the diagnostic 

criteria of multi-segment cervical spondylosis; (2) patients 

with titanium plate fixation Centerpiece single-door spinal 

canal enlargement in our hospital. Exclusion criteria: (1) 

patients with cerebrovascular disease, multiple peripheral 

neuritis, amyotrophic lateral sclerosis, intraspinal tumors, 

cervical infection, trauma; (2) patients with kyphosis and 

cervical instability. 

2.3. Method of Operation 

After tracheal intubation and general anesthesia, the patient 

is placed in the prone position, connected to the 

electrophysiological monitoring device, and the Mayfield 

head holder is fixed in the neck slightly flexed position. After 

the C-arm fluoroscopy locates the surgical site of the patient, 

we make an incision from the middle of the back of the neck, 

cut the skin, subcutaneous, and deep fascia along the nape line 

in turn, and peel it layer by layer to the supraspinous ligament 

and expose the surgical segment board. During the operation, 

we try to preserve the muscles and ligaments of the C2 and C7 

spinous processes. We choose the side with the heavier 

symptoms as the door opening side, and then use a drill to 

groove and penetrate the entire lamina at the place where the 

lamina and lateral mass move. In addition, the contralateral 

side is ground to the deep cortex of the lamina. Next, we 

slowly lift the lamina to the hilar axis and separate the 

adherent ligamentum flavum and dural sac. Finally, we put the 

Centerpiece titanium plate on the lamina and side block on the 

side of the door. During the operation, we need to pay 

attention to adjusting the lamina of the portal axis to prevent 

the lamina from rupture and retraction. 

2.4. Measurement Indicators 

Single door lamina opening angle: On the CT 

cross-sectional view of the cervical spine, the innermost 

points of the facet joints on both sides are connected, that is, 

the line connecting the anterior and inner side of the articular 

process and the pedicle, the angle between the inner vertex of 

the door opening side and the inner vertex of the door shaft α 

angle) is the door opening angle. 

Spinal canal expansion rate = (postoperative spinal canal 

cross-sectional area-preoperative spinal canal cross-sectional 

area) / preoperative spinal canal cross-sectional area × 100%. 

Spinal posterior distance: The distance from the anterior 

and posterior edges of the spinal cord to the posterior edge of 

the same level of the vertebral body on the sagittal CT of the 

cervical spine was measured. The difference between the 

distance before and after the operation is the distance of the 

spinal cord [9]. 

2.5. Statistical Analysis 

SPSS19.0 statistical software was used to analyze the data. 

P<0.05 was considered statistically significant. 

3. Results 

The independent sample t test was used to compare the 

opening angles of the C3-C7 lamina between the two groups 

(Figure 1). The average opening angles of the C3-C7 lamina in 

the normal group (group A) were 25.17±2.88°, 27.98±3.59°, 

27.61±2.08°, 28.02±2.19° and 27.58±0.84°, and the overall 

average laminar opening angle was 27.38±1.99°. In the 

paralysis group (group B), the average opening angles of the 

lamina of C3-C7 were 28.66±3.03°, 34.13±6.92°, 35.91±6.28°, 

35.71±6.86° and 28.06°, and the overall average lamina 

opening angle was 34.56±5.55°. After two independent 

sample t-tests, there was no statistically significant difference 

in the opening angle of the C3 and C7 lamina between the two 

groups (P>0.05). However, the difference in the opening angle 

of each lamina of C4-C6 and the overall average lamina 

opening angle was statistically significant (P<0.05). It can be 

considered that the occurrence of postoperative C5 nerve root 

palsy is related to the larger opening angle of the lamina. 

 

Figure 1. Comparison of the opening angle (°) of each segment of the lamina 

between the two groups. 

In the normal group (group A), the average spinal canal 

expansion rate of C3-C7 was 37.81±13.68%, 42.32±12.01%, 

44.58±13.52%, 38.89±14.64% and 46.09±10.08%, and the 

overall average spinal canal expansion rate was 41.68 ±9.87% 

(Figure 2). The average distance of the spinal cord in each 

segment of C3-C7 was 0.50±0.38 mm, 0.82±0.41 mm, 

1.07±0.60 mm, 0.92±0.51 mm, and 0.46±0.33 mm, and the 

average distance of the whole spinal cord was 0.76±0.25 mm. 
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In the paralysis group (group B), the average spinal canal 

expansion rates of C3-C7 were 55.30±15.23%, 56.00±12.84%, 

50.99±8.39%, 55.64±12.04%, and 69.08%. The overall 

average spinal canal expansion rate was 54.91±6.70%. C3-C7 

spinal cord posterior distance averaged 1.11±0.97 mm, 

1.48±0.58 mm, 1.73±0.82 mm, 1.68±0.81 mm, and 0.92±0.74 

mm, and the overall spinal cord posterior distance averaged 

1.38±0.44 mm. After statistical analysis, the difference 

between the two groups in the average spinal canal 

enlargement rate and the average spinal cord retraction 

distance was statistically significant (P<0.05) (Figure 3). The 

average spinal canal enlargement rate and the average spinal 

retraction distance in the paralysis group were larger than 

those in the normal group. It can be considered that the 

occurrence of postoperative C5 nerve root palsy is related to 

the expansion of the spinal canal and the distance of the spinal 

cord. 

 

Figure 2. Comparison of spinal canal enlargement rate (%) of each segment 

between the two groups. 

 

Figure 3. Comparison of the distance (mm) of each segment of the spinal cord 

between the two groups. 

4. Discussion 

Cervical spondylotic myelopathy is due to the degeneration 

of the cervical spine compressing the cervical spinal cord [10]. 

For patients with significant cervical spinal cord compression, 

surgery is recommended as soon as possible. Centerpiece 

micro titanium plate is a new type of internal fixation material 

used to fix the lamina opened during single cervical spine 

surgery in recent years [11]. It is a simple, safe and effective 

method for the treatment of cervical spondylotic myelopathy. 

However, there are a series of complications after posterior 

cervical single-door spinal canalplasty, such as axial 

symptoms and 5 cervical nerve root palsy, decreased cervical 

spine mobility, straightening of cervical spine physiological 

curvature or even kyphosis. 

Cervical 5 nerve root palsy after cervical spine 

decompression is the new occurrence of deltoid and/or biceps 

palsy when the original spinal cord symptoms do not worsen 

after cervical spine decompression. Most patients only show 

mild muscle strength decrease, but a small number of patients 

may be associated with sensory disturbance. Stoops et al. first 

reported cervical 5 nerve root palsy after cervical 

laminectomy in 1961 [12]. Cervical 5 nerve root palsy after 

posterior cervical decompression is mainly manifested as 

weakness of one or both deltoid muscles or biceps brachii 

muscles, skin sensory disturbances in the area innervated by 

C5 nerves. Most patients have the above symptoms within 1 

week after surgery, and a small number of patients can appear 

within 2 to 4 weeks after surgery [13]. In this study, patients in 

group B had cervical 5 nerve root palsy after 2 days to 1 week, 

which was manifested as a decrease in biceps or deltoid 

muscle strength compared with before operation. 

At present, there is no specific and recognized complete 

program for the prevention and treatment of C5 nerve root 

palsy. However, scholars have proposed many preventive 

measures, including intraoperative neuroelectrophysiological 

testing [14], preventive foraminal expansion and 

decompression [15], dural incision and some non-surgical 

preventive measures. Treatment measures include hormone 

combined with dehydration therapy, hyperbaric oxygen or 

low-frequency wave therapy, rest and muscle strengthening 

exercises. In this study, the incidence of cervical 5 nerve root 

palsy was 12.90%, which is similar to the reported rate. In 

addition, the average spinal canal enlargement rate and the 

distance of the spinal cord in group B is more than group A, 

indicating that the occurrence of postoperative C5 nerve root 

palsy is more than the extent of spinal canal enlargement and 

the distance of spinal cord. Furthermore, our results showed 

that the occurrence of postoperative C5 nerve root palsy is 

related to the lamina door opening angle, especially C4~C6 

lamina door opening angle. 

5. Conclusion 

In conclusion, our results found that controlling the opening 

angle of the lamina, the expansion rate of the spinal canal, and 

the distance of the spinal cord may prevent the occurrence of 

cervical 5 nerve root palsy in cervical expansive open-door 

laminoplasty. 
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