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Abstract 

Purpose: To investigate the effect of mecobalamin dispersible tablets and surgical treatment on nerve 
conduction velocity and skin sympathetic reflex in patients with cervical spondylotic radiculopathy 
(CSR). 
Methods: 82 patients diagnosed with CSR between February 2019 and January 2022 in Inner Mongolia 
Medical University School of Basic Medicine, Hohhot City, China were randomized into control and 
study groups comprising 41 patients each. The control group was treated with anterior cervical 
diskectomy and fusion, while the study group was treated with mecobalamin dispersible tablets in 
addition to surgery. Efficacy was assessed 3 months after surgery.   
Results: Efficacy in the study group was significantly higher than in the control group (p < 0.05). 
Furthermore, the study group had significantly greater motor and sensory nerve conduction velocity of 
the median and ulnar nerve as well as reduced initial wave latency (p < 0.05). Scores of subjective 
symptoms, clinical signs, and life-work-social adaptability were significantly higher in the study group 
than in the control group (p < 0.05). Range of motion of the neck significantly improved and brain-
derived neurotrophic factor and glial neurotrophic factor were significantly increased in the study group 
compared to control group (p < 0.05). 
Conclusion: Mecobalamin dispersible tablets in combination with surgery improve nerve conduction 
velocity, skin sympathetic reflex function, neurotrophic factor level, cervical motion, and cervical spine 
function in patients with CSR. Multicenter long-term controlled studies with larger sample sizes are 
required in future studies. 
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INTRODUCTION 
 

Cervical spondylotic radiculopathy (CSR) is  

caused by irritation or compression of unilateral 

or bilateral spinal nerve roots and manifests itself 

as motor, sensory, and reflex deficits. Patients 
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present with neck, shoulder, back, and radiation 

pain, numbness, weakness and other symptoms 

of upper limbs and fingers [1]. Anterior cervical 

diskectomy and fusion (ACDF) is recommended 

for patients who have failed non-surgical 

treatment, and it improves clinical symptoms and 

cervical function of patients [2]. 

 

Combined drug therapy based on surgical 

treatment effectively improves clinical efficacy 

and prognosis of patients [3]. Mecobalamin, a 

cobalt-containing vitamin B12, exhibits a high 

affinity towards nerve tissues [4]. Previous 

studies have indicated that mecobalamin 

facilitates nucleic acid metabolism via methyl 

conversion reactions, contributes to thymine 

synthesis, supports axonal regeneration, and 

myelin sheath formation, and aids in the repair of 

damaged nerve tissues [5]. 

 

This study was aimed at investigating the impact 

of mecobalamin dispersible tablets in conjunction 

with surgical intervention on nerve conduction 

velocity and skin sympathetic reflex in patients 

with CSR. Additionally, this study aimed to 

investigate the underlying mechanism of CSR, 

thereby offering valuable insights for clinical 

management. 

 

METHODS 
 

Patient data 

 

A total of 82 patients diagnosed in Inner 

Mongolia Medical University School of Basic 

Medicine, Hohhot City, China with CSR between 

February 2019 and January 2022 were randomly 

grouped into study and control groups 

comprising of 41 patients each. Clinical data 

showed no significant difference between the two 

groups (p > 0.05; Table 1). This study was 

approved by the ethics committee of Inner 

Mongolia Medical University School of Basic 

Medicine, Hohhot City (approval no. 

201810M33), and met the criteria in the 

Declaration of Helsinki [6]. 

 

 

 

 

Inclusion criteria 

 

Patients who met the diagnostic criteria [7], and 

signed the informed consent. 

 

Exclusion criteria 

 

Patients with intraspinal tumours and 

thoracolumbar diseases, peripheral nerve injury, 

patients with previous cervical spine surgery, 

patients with spinal cord or vertebral artery injury, 

other surgical complications, and patients with 

other cervical diseases. 

 

Treatment 

 

Control group 

 

Anterior cervical diskectomy and fusion (ACDF) 

was performed under general anesthesia. A 

horizontal incision was made to expose the 

operative field. A vertebral screw was inserted 

into the upper and lower vertebral bodies 

adjacent to the diseased intervertebral space 

which was later resected. The intervertebral 

space was moderately extended with the deep 

vertebral spinner, and height of the normal 

intervertebral space was restored and 

maintained with the Caspar spinner. Posterior 

vertebral osteophytes and degenerative 

intervertebral disc protruding into the spinal canal 

were carefully removed with gun-typing bone 

cutting forceps, and uncovertebral joint was 

reached on both sides. The extended bone 

resection was continued in the direction of the 

nerve root canal. Lateral disc protrusion was 

carefully removed until the compressed nerve 

root was fully dissociated. After thorough 

decompression, the cartilage endplate was 

scraped off with a curet until the bone surfaced 

leaked blood. Attention was paid to preserving 

the upper and lower osseous endplates of the 

intervertebral disc. Cage test molds consistent 

with the height and shape of the intervertebral 

disc were placed into the intervertebral space. 

Titanium plates of appropriate length were fixed  
        
Table 1: Clinical Data between the two groups (n = 41) 
 

Group Gender Age (years) Course of disease 
(years) 

Diseased segment 

Male Female C4~5 C5~6 C6~7 

Study  23 18 48.03±3.07 2.95±0.41 20 13 8 
Control 25 16 47.92±3.15 3.06±0.45 17 15 9 

χ2/t 0.201  0.1601 1.157  0.445  
P-value 0.654  0.873 0.251  0.801  
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in front of the vertebral body after proper pre-
bending. Two single cortical screws were used to 
fix each vertebral body, and the titanium plates 
were locked with screws. After incision cleaning 
and subcutaneous tissue and skin sutures, 
antibiotics were routinely used after surgery. 
Incision drainage plates were removed on day 1, 
anteroposterior and lateral X-rays of the cervical 
spine were reviewed on day 2 after surgery, and 
patients worn the neck brace to move on the 
ground on day 3 after surgery for 8 weeks. 
 
Study group 
 
The study group was treated with mecobalamin 
(Yabao Pharmaceutical Group Co., Ltd, 
H20041767) at 500 μg/L (3 times/day, for 2 
weeks) in combination with the treatment for the 
control group. 
 
Evaluation of parameters/indices 
 
Efficacy 
 
Macnab efficacy evaluation criterion was used to 
evaluate clinical efficacy [8]. The criterion was 
classified as excellent (symptoms abated 
entirely, resulting in full restoration of original 
functioning level in both work and personal life), 
good (symptoms showed significant 
improvement, with some minor limitations in 
activity but no discernible impact on work or daily 
activities), fair (symptoms were alleviated to 
some extent, with noticeable limitations in activity 
that affected the ability to perform normal work 
and daily tasks), poor (no improvement or even 
worsening of clinical symptoms was observed). 
 
Motor and sensory nerve conduction 
velocities  
 
Motor and sensory nerve conduction velocities 
(MCV and SCV) of the median and ulnar nerves, 
as well as initial wave latency and main wave 
amplitude, were assessed using key-point 
electromyography before and 3 months after 
surgery. Also, the Clinical Assessment Scale for 
Cervical Spondylosis (CASCS) was evaluated 
[9], including subjective symptoms (18 points), 
clinical signs (73 points), and life-work-society 
adaptability (9 points) 3 months after surgery. 
Higher scores indicate better clinical 

improvement for patients. Furthermore, cervical 
flexion, extension, lateral flexion, and rotation 
were measured using a helmet-type cervical 
range-of-motion measuring instrument. Glial cell 
line-derived neurotrophic factor (GDNF) and 
brain-derived neurotrophic factor (BDNF) before 
and 2 weeks after surgery were measured using 
ELISA kits (MLBIO company, Shanghai, China). 
 
Postoperative complications 
 
Incidence of postoperative complications such as 
decreased nerve root innervation muscle 
strength and postoperative hematoma were 
calculated. 
 
Statistical analysis 
 
Data were analyzed using Statistical Packages 
for Social Sciences (SPSS version 20.0 Co., Ltd., 
Chicago, USA). Count data were presented in 
frequency and percentages and compared using 
χ2 test. Measurement data were presented in 
mean ± standard deviation (SD) and compared 
using t-test. P < 0.05 was considered statistically 
significant. 
 

RESULTS 
 
Clinical efficacy 
 
Study group exhibited significantly greater clinical 
efficacy compared to control group (p < 0.05; 
Table 2). 
 
Motor and sensory nerve conduction 
velocities (MCV and SCV)  
 
There was no significant difference in 
preoperative nerve conduction velocity between 
study and control groups (p > 0.05; Figure 1). 
However, study group had significantly higher 
MCV (Figure 1 A) and SCV (Figure 1 C) 
compared to control group (p < 0.05). 
 
Skin sympathetic reflex 
 
There was no significant difference in initial wave 
latency (Figure 2 A) and main wave amplitude 
(Figure 2 B) between study and control groups 
before surgery (p > 0.05). However, study group  

 
        Table 2: Clinical efficacy (n = 41 in each group) 

 

Group Excellent Good Fair Poor Total effective rate 

Study 15 20 4 2 95.12 
Control 9 13 10 9 78.05 
χ2     5.145 
P-value     0.023 
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Figure 1: Nerve conduction velocity for study and 
control groups. *P < 0.05 vs study group after surgery 

 

 
 
Figure 2: Skin sympathetic reflex for study and control 
groups. *P < 0.05 vs study group after surgery 

 
exhibited significantly shorter initial wave latency 
after surgery compared to control group (p < 
0.05). 
 
Cervical spine function 
 
There was no significant difference in CASCS 
scores between study and control groups (p > 
0.05; Figure 3) before surgery. However, study 
group showed significantly higher subjective 
symptoms (Figure 3 A), clinical signs (Figure 3 
B), and life-work-society adaptability (Figure 3 C) 
after surgery compared to control group (p < 
0.05). 
 

 
 
Figure 3: The CASCS scores for study and control 
groups. *P < 0.05 vs study group after surgery 

 
Cervical motion 
 
There was no significant difference in cervical 
motions between study and control groups 
before surgery (p > 0.05; Figure 4). However, 
study group showed significantly higher cervical 

flexion (Figure 4 A), extension (Figure 4 B), 
lateral flexion (Figure 4 C), and rotation angles 
(Figure 4 D, E, F) after surgery compared to 
control group (p < 0.05). 
 

 
 
Figure 4: Cervical motion in study and control groups. 
*P < 0.05 vs study group after surgery 

 
Neurotrophic factor levels 
 
There was no significant difference in BDNF and 
GDNF levels before surgery between study and 
control groups (p > 0.05). However, study group 
exhibited significantly higher BDNF (Figure 5 A) 
and GDNF (Figure 5 B) levels after surgery 
compared to control group (p < 0.05). 
 

 
 
Figure 5: Comparison of BDNF and GDNF levels. *P 
< 0.05 compared to study group after surgery 

 
Postoperative complications 
 
Control group had 1 case of decreased nerve 
root innervation muscle strength at the surgical 
level, and study group had 1 case of 
postoperative hematoma. Both groups did not 
experience significant differences in 
postoperative complications (p > 0.05). 
 

DISCUSSION 
 
Frequent use of the Internet and electronic 
products has led to an increase in neck flexion 
among young and middle-aged people, resulting 
in an increase in cervical spondylosis 
prevalence. Cervical spondylotic radiculopathy 
(CSR) is one of the most common types of 
cervical spondylosis in clinical practice [10]. Most 
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patients obtain excellent curative effects after 
conservative treatment, and some still need 
surgical treatment. Anterior cervical diskectomy 
and fusion (ACDF) is a common surgical 
procedure in CSR, which effectively reduces 
nerve compression and improves clinical 
symptoms, but some patients still have poor 
prognosis. Combining surgical and Western 
medical treatment improves clinical outcomes 
[11]. 
 
Mecobalamin is a coenzyme vitamin B12, which 
is directly involved in the metabolism of 
homocysteine and is taken up by neuronal sub-
organs, thus effectively ameliorating neurological 
disorders [12]. It has been reported that 
mecobalamin has therapeutic effects on patients 
with peripheral nerve diseases [13]. Thus, this 
study investigated the effect of mecobalamin in 
combination with surgical treatment in patients 
with cervical spondylotic radiculopathy. This 
study revealed that mecobalamin in combination 
with surgical treatment resulted in higher CASCS 
scores for subjective symptoms, clinical signs, 
and life-work-society adaptability after surgery. 
Additionally, mecobalamin and surgical treatment 
demonstrated greater postoperative cervical 
range of motion compared to control group. 
These findings suggest that the combination of 
mecobalamin dispersed tablets with surgery may 
enhance cervical spine function in patients with 
CSR. Enhancement of cervical spine range of 
motion by mecobalamin is primarily attributed to 
stimulation of protein and nucleic acid production 
in nerve cells, facilitation of myelin lecithin 
synthesis, and acceleration of repair processes 
following peripheral nerve injury, ultimately 
facilitating functional recovery in patients. In 
addition, mecobalamin improves circulation in the 
affected area, reduces edema, enhances local 
cell metabolism, and also improves cervical 
spine function in patients [14]. 
 
Cervical spondylotic radiculopathy is a painful 
disease caused by stimulation and compression 
of nerve roots in the spinal canal or foramina due 
to lateral and posterior herniation of the cervical 
disc or degenerative hyperplasia of the cervical 
joint. Mecobalamin accelerates repair of injured 
nerves and relieves symptoms of numbness and 
pain [15]. This study demonstrated that 
mecobalamin in combination with surgical 
treatment increased the MCV and SCV of the 
median and ulnar nerve and shortened the initial 
wave latency. These results suggest that the 
combination of mecobalamin dispersible tablets 
with surgery may enhance nerve conduction 
velocity and skin sympathetic reflex function. 
This improvement caused by mecobalamin is 
likely attributed to involvement in nucleic acid, 

protein, and lecithin synthesis, as well as 
promotion of nerve myelination and axon 
regeneration [16]. Nerve roots are sensitive to 
mechanical compression, which causes anoxic 
state and affects neurotrophic function [17]. 
Clinicians have used mecobalamin to treat some 
nutritional and other diseases [18,19]. As a 
neuroprotectant, it promotes regeneration of 
injured nerves and blocks neurotoxic effects of 
glutamate [20,21]. Also, results of this study 
revealed that mecobalamin in combination with 
surgical treatment enhanced postoperative 
BDNF and GDNF levels. This suggests that the 
synergistic effect of the combined treatment 
demonstrated a neurotrophic role by enhancing 
levels of neurotrophic factors, particularly 
attributed to the neuroprotective properties of 
mecobalamin. This mechanism involves 
promotion of nerve regeneration and the 
mitigation of glutamate-induced neurotoxicity. In 
addition, there was a decrease in operative nerve 
root innervation muscle strength (1 case) in 
control group and postoperative hematoma (1 
case) in study group. The incidence of post-
surgery complications was similar across both 
groups, indicating that mecobalamin in 
combination with surgery did not enhance post-
surgery complication rates, implying a high safety 
profile. 
 
Limitations of this study 
 
This study has some limitations. There were no 
subgroup comparisons, no long-term follow-up 
results, or reports on the mechanism associated 
with this combination treatment in this single-
center study. 
 

CONCLUSION 
 
Mecobalamin dispersible tablets in combination 
with surgical treatment increase nerve 
conduction velocity, improve cutaneous 
sympathetic reflexes, increase levels of 
neurotrophic factors, and improve cervical spine 
motion and function in CSR patients. Multicenter 
long-term controlled studies with larger sample 
sizes are required in future investigation. 
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