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Abstract

Objective: Cervical spondylitis myelopathy is a disease that can cause disability. Surgical management is an effective therapy for treating 
cervical spondylotic myelopathy. The current study aimed to determine the therapeutic effectiveness and safety of endoscopic posterior cervical 
canal decompression in the lateral decubitus position under local anesthesia for treating cervical spondylosis myelopathy.

Methods: In this study, we made the first attempt to perform endoscopic posterior cervical canal decompression in the lateral decubitus 
position under local anesthesia. Its effectiveness and safety were also observed. Fifty-eight patients were included. The therapeutic efficacy was 
evaluated by neck disability index, visual analog scale, modified Japanese orthopaedic association score, and total efficacy rate at pre-operation 
and post-operation 1, 3, and 6 months.

Results: All cases achieved good therapeutic effects. The visual analog scale and neck disability index were significantly declined and 
modified Japanese orthopaedic association score increased significantly at different follow-up time points compared with the pre-surgery. The 
total efficacy rate at post-operation 1, 3, and 6 months was 79%, 79%, and 90%, respectively. The average length of my stay was 1.6 days. No 
severe complications were observed. 

Conclusion: The endoscopic posterior cervical canal decompression surgery in the lateral decubitus position under local anesthesia offers 
patients a more comfortable experience and safer medical model, further reducing surgical trauma length of inpatient hospital stay, in contrast 
to that in the prone position under general anesthesia with endotracheal intubation.

Keywords: Endoscopic posterior cervical canal decompression; Lateral decubitus position; Local anesthesia

Abbreviations: CSM: Cervical spondylotic myelopathy; CT: Cervical computed tomography; ECG: Electrocardiogram; Endo-PCCD: Endoscopic 
posterior cervical canal decompression; MJOA: Modified Japanese Orthopaedic Association Scores; MRI: Magnetic resonance imaging; NDI: Neck 
disability index; VAS: Visual analog scale

Introduction

Cervical spondylotic myelopathy (CSM) is a compressive spi-
nal cord disease resulting from spondylosis or disc degeneration, 
in which upper limb paresthesias, sensory motor disorders, and 
gait disturbance are the primary symptoms [1]. Epidemiological 
investigations have now demonstrated that the prevalence of CSM 
among patients with cervical spondylosis is approximately 10% 
[2]. Nevertheless, CSM has the most devastating consequences 
among different types of cervical spondylosis including major 
neurological impairments and long-term disability [3]. What is  

 
more serious is that its initial diagnosis is often delayed [4]. Thus, 
recognizing early symptoms and administrating effective inter-
vention are critical for the precise prognosis of CSM patients. To 
date, the most desired therapeutic option for CSM patients contin-
ues to be the surgical approach [5]. Depending on the specific pa-
thology, operative interventions can be grouped into anterior, pos-
terior, or combined approach [6]. Together with the advances in 
medical technology, however, several surgeons and interventional 
pain physicians have gradually realized that the traditional open 
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surgery can lead to large trauma, cause substantial bleeding, and 
rely on general anesthesia [7]. This adversely affects patients’ ear-
ly recovery, leading to prolonged hospitalization and an intangible 
increase in the financial burden on patients. Its counterpart is en-
doscopic spine surgery, which allows more complex procedures 
to be performed and has gradually become a preferred option for 
spinal diseases due to its small trauma and quick recovery [8]. En-
doscopic posterior cervical canal decompression (endo-PCCD) is 
in common clinical use for treating CSM [9]. We have performed 
numerous endo-PCSD procedures in a prone position under local 
anesthesia in recent years. The therapeutic effect is remarkable. 
However, the patients in the prone position, covered with sterile 
towels, may have trouble breathing and fear, which are the main 
issues affecting the surgery. Therefore, we changed the surgical 
position from prone to lateral in 2021, which has since become 
the most preferred position for endo-PCCD surgery in our depart-
ment. There are no previous investigations of endo-PCCD in the 
lateral decubitus position in the treatment of CSM thus far to the 
best of our knowledge. The present study will evaluate the safety 
and effectiveness of this surgical approach.

Material and Methods

Patient characteristics 

We analyzed the medical data of 58 CSM patients, retrospec-
tively, admitted to the Department of Pain Medicina, Peking Uni-
versity People’s Hospital from March 2021 to May 2023. This 
evaluation was approved by the Ethics Committee of Peking Uni-
versity People’s Hospital (approval No. 2023PHB). The present 
study did not involve direct contact with participants, which was 
only a secondary data analysis of pre-existing datasets; hence, 
informed consent was waived. All patients underwent biochem-
ical routine, coagulation tests, blood routine, electrocardiograph-
ic (ECG) examination, cervical computed tomography (CT) and 
magnetic resonance imaging (MRI) before surgery. Targeted ex-
pansion examinations were performed if patients combined with 
other severe basic diseases (echocardiography will be carried out 
in patients with cardiovascular diseases).

The inclusion criteria were: 

1)	 The diagnosis was confirmed with radiographic exam-
ination; 

2)	 Single-cervical spinal stenosis; 

3)	 Modified Japanese Orthopaedic Association Scores 
(mJOA) ≤ 14 points during enrollment; 

4)	 Preoperative visual analog scale (VAS) pain scores ≥3 
points; 

5)	 Older than 18 years of age. 

The exclusion criteria were:

1)	 Patients with major contraindications to surgery such as 

giant cervical disc herniation, significant kyphosis, or severe cer-
vical segmental instability; 

2)	 Patients unwilling to cooperate with the follow-up.

Endoscopic posterior cervical canal decompression 

Patients were set in lateral decubitus position, the affected 
side up, with open intravenous access and routine vital signs mon-
itored continuously. A marked line was made along the cervical 
vertebrae. The operative segment was identified with C-arm fluo-
roscopy assistance. The affected side of the space approximately 
1cm away from the marked line was used as the puncture point. 
Local infiltration was performed layer by layer using 30 mL of 0.5% 
lidocaine with 1:100 000 adrenaline after routine disinfection and 
towel spreading. An 18-gauge, 100-mm long puncture needle was 
inserted adjacent to the junction of lamina and articular process. 
The 10 mL local anesthetics were injected again at this site to en-
sure sufficient anesthesia. Subsequently, a longitudinal skin inci-
sion of approximately 13 mm long was made at the puncture site. 
The skin, subcutaneous tissue, superficial and deep fascia, were 
incised in turn successively. And the paravertebral muscles and 
periosteum were bluntly separated using a blunt guide rod with 
a diameter of 6.3 mm. A threaded working cannula of the cervical 
endoscope with an external diameter of 13mm and internal diam-
eter of 10.1mm was inserted through the incision onto the bone 
surface. Then, the cryogenic plasma knife (DZX-G3040-A340, 
Shaanxi, China) was performed to reveal the convergence of in-
ferior edge of the vertebral plate superior and the superior edge 
of the vertebral plate inferior, that was the so-called V-point, and 
the ligamentum flavum between the two laminae. Afterwards, the 
lower trailing margin of the upper lamina, the margin edge of the 
lower lamina, and the medial facet joints were progressively bitten 
off using a lamina rongeur, until fully exposing the cranial, caudal 
and lateral attachment points of the ligamentum flavum. Under 
endoscopic guidance, we should exercise the ligamentum flavum 
to adequately expose the dural sac from the ipsilateral to the con-
tralateral side. Throughout the endoscopic surgical procedure, it 
is noteworthy that a continuous flow of physiological saline with 
a range of pressure should be maintained through the endoscope 
to ensure a sufficient gap between the ligamentum flavum and the 
dural sac, preventing neurological damage from the surgical ma-
nipulation. At this point, the ipsilateral decompression was com-
pleted. As for contralateral decompression, if needed, the specific 
operation steps were like that described above. Ultimately, both 
the ipsilateral and contralateral dural sacs were adequately ex-
posed to achieve optimal decompression for patients (Figure 1). 
Baseline clinical data were collected including sex, age, affected 
side, disease course, history of underlying diseases, length of stay, 
operative time, surgical levels, neck disability index (NDI), mJOA, 
and VAS on the day of admission. Follow-up examinations were 
conducted by a well‐trained research assistant for 1 months, 3 
months, and 6 months. The treatment effectiveness was assessed 
based on the parameters described below.
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Figure 1: The surgical procedure.
Note A: the magnetic resonance images (MRI) of the patient. Preoperative MRI showing the spinal cord compression from C5-6. B: the 
V-point. C: the ligamentum flavum is fully exposed. D: the ligamentum flavum is incised. E: the cranial attachment points of the ligamentum 
flavum. F: the caudal attachment points of the ligamentum flavum. G: the lateral attachment points of the ligamentum flavum. H: dural sac is 
fully exposed from the ipsilateral to the contralateral side. I: the bone and ligamentum flavum samples removed during surgery.

NDI: NDI is a widely used self-rate instrument for assessing 
the limitations in daily activities that may result from cervical 
pain, which aids in treatment planning and monitoring progress 
over time [10]. It contains ten items; each item represents differ-
ent aspects of daily activities.

mJOA: The mJOA scores are a set of clinical scales used to 
evaluate neurological deficits in patients suffering from CSM [11]. 
It is derived from the original JOA score, with modifications that 
improve its reliability and sensitivity. 

VAS: The VAS is also a self-assessment tool for measuring pain 
intensity, with a range from painless to intolerable severe pain (0 
to 10 points). Total efficacy rate: Curative effect assessment was 
dichotomized into two categories: effective treatment and ineffec-
tive treatment. VAS<3 points, NDI<20 points, and mJOA>14 points 
after surgery are considered markedly effective; the converse is 
ineffective. The therapeutic efficiency rate (%) =effective/n×100.

Statistical Analysis

All data handling and statistics were completed by an inde-
pendent researcher using SPSS 25.0 software (IBM Corporation, 
Armonk, NY, USA). The Shapiro-Wilk test was carried out to de-
termine whether quantitative data obeyed normal (Gaussian) dis-
tributions. In the present study, except for age, all numerical vari-
ables such as disease course, length of stay, operative time, NDI, 
mJOA, and VAS were conformed to non-normal distribution. Thus, 
age is presented as means and standard deviations (SD), and oth-
er quantitative data mentioned above are presented as median 
and interquartile range. Friedman test is performed to compare 
the NDI, mJOA, and VAS at different follow-up time points while 
a Mann-Whitney U test was used for post hoc pairwise contrasts. 

P-values < 0.05 was considered statistical significance.

Results

Participant demographic and clinical characteristics

In total, we enrolled 58 participants suffering from CSM for 
this evaluation. Of the subjects, there were 34 female patients and 
24 male patients. The mean age was 55.40 years (SD=10.244). 
The detailed clinical characteristics are summarized in Table 1. 
As innovation is pouring and modern medicine is developing, en-
doscopic technology is gaining increasing popularity in the treat-
ment of CSM [12]. Nevertheless, general anesthesia remains the 
first-choice anesthetic modality for most endoscopic procedures, 
especially for cervical surgery [13]. Most endoscopic posterior 
cervical spine surgeries require participants to be in the prone po-
sition, with many aseptic towels covering the head [14]. All these 
factors not only increase the difficulty of airway management but 
also hinder circulatory stability for anesthesiologists. Moreover, 
some patients may experience nausea and vomiting after receiv-
ing general anesthesia [15]. This is also a critical challenge for 
post-operative management. A clinical study by Zhao et al. [16] 
showed that the hospitalization duration was approximately five 
days for CSM patients who underwent posterior percutaneous 
endoscopic unilateral laminotomy under general anesthesia, even 
though the results were quite ideal [16]. In contrast, the mean 
length of hospital stay in that study was longer than in our study 
(1.6 days). The difference, of course, might be related to the differ-
ent discharge standards in different studies. In this research, only 
patients without a wound hematoma in the previous 12 hours 
were allowed to leave the hospital. Anyway, this could indirectly 
reflect the advantage of local anesthesia. 
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Table 1: Participant demographic and clinical characteristics. 

Endo-PCCD

Age 55.40±10.244

Sex

Male 24

Female 34

Disease course (mon) 13.50 (2-45)

Length of inpatient hospital stay 
(d) 2 (1-5)

Operation time (min) 64 (45-80)

Affected side

Left 27

Right 31

Operated segmental

C3-4 20

C4-5 16

C5-6 12

C6-7 10

Pre-treatment VAS 6 (3-8)

Pre-treatment NDI 40 (30-55.56)

Pre-treatment mJOA 10 (7-16)

History of underlying disease

Hypertension 31

Type 2 diabetes 23

Abbreviations: NDI, neck disability index; mJOA, Modified Japanese 
Orthopaedic Association Scores; VAS, visual analog scale.

The changes of VAS, NDI, and mJOA for all time points

Compared with pre-surgery, there was significant de-
cline for VAS after treatment at different follow-up time points 
(P1mon=0.00, P3mon=0.00, P6mon=0.00). While no statisti-
cal difference was observed between post-operative 1 month, 
3months, and 6 months (Figure 2A). Also, similar results were 
obtained for functional assessments. As shown in Figure 2B, 
The NDI decreased significantly at each time point compared to 
pre-surgery. (P1mon=0.000, P3mon=0.000, P6mon=0.000). Ad-
ditionally, the NDI at 3 months and 6 months was significantly 
reduced compared to that at 1 month. The mJOA also improved 
following surgery considering our analysis (Figure 2C). We found 
that the mJOA increased significantly when compared with base-
line (P1mon=0.006, P3mon=0.000, P6mon=0.000).

Figure 2: The Alterations of VAS, NDI, mJOA, and the total efficacy rate at each time point.
Note: The changes of VAS(A), NDI(B), mJOA(C), and the total efficacy rate(D) for all time points. Results are presented as median with 
range. #P < 0.05, vs. pre-surgery, * P<0.05, vs. 1 month after surgery. 
Abbreviations: VAS: visual analog scale; NDI: visual analog scale; mJOA: Modified Japanese Orthopaedic Association Scores.

Total efficacy rate

In the present study, we opted to use VAS < 3 points, NDI<20 
points, and mJOA>14 points as the standard for an effective ther-
apy. The total efficacy rate of the endo-PCCD were 79%, 79%, and 
90% at post-treatment 1month, 3months, and 6 months, respec-
tively (Figure 2D). The present study also found that the therapeu-
tic efficacy of endo-PCCD in the lateral decubitus position under 
local anesthesia was satisfactory for CSM patients. The fly in the 

ointment was that there were still about 10% of the patients with 
CSM having poor prognosis. We assumed that preoperative axonal 
degeneration and positive pathological signs such as Hoffmann 
sign might be associated with the unsatisfactory therapeutic ef-
fects after the overall analysis [17]. In addition, one patient had 
suboptimal treatment due to the concomitant presence of OPLL. 
And we planned for an endoscopic anterior cervical canal surgery 
in this patient
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Discussion

In the present study, all the 58 patients with CSM underwent 
endo-PCCD in lateral position under local anesthesia. Typically, if 
patients suffering from cervical spinal cord compression induced 
by various factors are given sufficient decompression, their sta-
tus improves within days. Therefore, how to reduce intraopera-
tive trauma, improve surgical safety and comfort, and decrease 
the total duration of hospitalization for patients is a key issue to 
consider. Another strength of endo-PCCD under local anesthesia 
is that real-time feedback can be gained from patients during sur-
gery. After all, communication with patients is sometimes better 
than electrophysiological monitoring modalities. And the patients 
could not experience additional distress, as a continuous flow of 
physiological saline was maintained through the endoscope to 
ensure a sufficient gap between the ligamentum flavum and the 
dural sac, thereby preventing neurological damage from surgical 
manipulation. As for the saline flow pressure, the best condition 
is to ensure a clear surgical field while also maintaining adequate 
neurovascular supply. This was confirmed in previous research 
[8]. Zhang, et al. [8] found that endoscopic posterior cervical 
decompression surgery for treating ossification of the posterior 
longitudinal ligament (OPLL), one of the causes of CSM, showed 
an excellent safety profile. However, all patients in that study 
were operated on in the prone position, which caused difficulty 
in breathing and anxiety for many patients. Based on our clinical 
observations, patients in the lateral decubitus position had higher 
levels of comfort than those in the prone position during the op-
eration. Although there was a lack of direct objective comparisons 
regarding intraoperative comfort between the two types of surgi-
cal positions experiencing additional distress. What’s more, sur-
gery in the lateral position did not affect the full exposure of the 
surgical field. Adequate hemostasis was performed during the op-
eration without drainage strip placement, along with the wound 
compression on the night of the surgery. For this reason, we did 
not observe serious complications such as epidural hematoma. 
Overall, the safety of the endo-PCCD in the lateral decubitus posi-
tion under local anesthesia was guaranteed. It is undeniable that 
there are still deficiencies in this study. Firstly, it is a single-center 
retrospective observational analysis with relatively small sample 
size; thus, future multicenter studies with large-sample are still 
needed to verify the conclusion. Secondly, the surgical approach 
in this study may have unfavorable results for those CSM patients 
with comorbid the ventral spinal cord compression. OPLL is a case 
in point. Thirdly, the duration of follow-up is also a deficiency to 
our study. Fourthly, no follow-up data on whether patients have 
undergone oral analgesics after surgery are not available. This ap-
peared to be a crucial factor for the prognosis. Finally, we have not 
contrasted the patient’s experience and satisfaction during sur-
gery in the prone position vs. in the lateral position as an objective 
indicator. However, the prone position is preferred for patients’ 
subjective experience based on our clinical observation.

Conclusion

This article provides new options for better treatment of CSM. 
The endo-PCCD surgery in the lateral decubitus position under 
local anesthesia offers patients a more comfortable experience 
and safer medical model, further reducing surgical trauma length 
of inpatient hospital stay, in contrast to that in the prone position 
under general anesthesia with endotracheal intubation.
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