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Cervical facet (also known as zygapophysial or zygapophyseal) joints have been concerned as the
major origin of chronic posterior neck pain in approximately 26-70% cases [1,2]. Studies reported that
chronic neck pain is mainly caused by C2-3 and/or C5-6 joint lesions [3], while pain in the C3 to C5 seg-
ments is affected by radiation referred pain [4,5]. Therapeutic benefit for facet joint pain has been repor-
ted with three types of interventions [6], including intraarticular injections, Medial Branch Nerve Blocks
(MBBs), and neurolysis of medial branch nerves by means of radiofrequency [6-9]. Interventional therapy
for joints is increasing rapidly, with 0.5% annual growth of MBBs and Intra-Articular (IA) joint injections,
and 8.7% of Cervical Medial Branches (CMBs) Radiofrequency Ablation (RFA) [10]. Significant debate sur-
rounds the appropriate management of cervical facet joint pain. However, studies showed that CMBs block
may provide benefit to well-selected individuals than IA joint injections, which has also been consistent
with other researches [10].

Clinically, the effect of single segment block sometimes is not satisfactory due to more than one joint
segment involved in patients with chronic cervical facet joint pain [11]. This requires to block multiple
articular segments from C3 to C6 according to patient’s physical examination and imaging data [11].
Anatomically, the cervical facet joints, C2-3 to C7-T1, are innervated by the medial branches derived from
the dorsal rami of the cervical spinal nerve roots [12,13]. For complete block, physician need to respectively
block the CMBs from C3 to C6 on the cross-section. Owing to the course of the C3 to C6 medial branches
passed through the midpoint of articular pillar [14], studies have demonstrated that this correlates best
with longitudinal axis ultrasound image of the vertebra where both the zygapophyseal joint and articular
pillar are real-timely seen monitoring during the procedure [15,16].
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We hypothesized that one-point puncture and multiple-site injections among different articular
segments in the longitudinal section by moving the ultrasound probe at this level would get satisfactory
block effect for patients with chronic cervical facet joint pain. We named this new puncture approach,

lateral and posterior long axis articular pillar plane medial branches (LP-APMBs) puncture.

Patients who suffered from chronic cervical facet joint pain and presented to the operating room for
MBBs were included in this study. Approval from the Ethics Review Committee of Shanghai East Hospital
([2021] Pre-study No. 270) and informed written consent from patients were obtained. We performed
LP-APMBs puncture approach. Patients were kept in the prone position, peripheral intravenous access
and routine monitoring were established. A low resolution (2-5 MHz) was selected on the linear array
transducer probe (S Nerve, Sonosite, Bothell, WA, USA), a coupling agent was applied and covered with a
sterile film. The marked segment was scanned in the sagittal plane. The ultrasound probe moved from the
midline to the lateral image plane, namely the spinous process plane, the lamina plane and the facet plane,
until the image showed the beginning of the joint column plane. We moved the probe slightly to show the

clear posterolateral long axis plane of the cervical spine.

Ultrasonically guided, images of articular pillar plane segments of cervical spine 2-6 can be
recognized and confirmed through cervical spine 2 joint. Prior to needle insertion, the skin was infiltrated
with 2 ml of 1% lidocaine (production batch number C20A038, Shandong Hualu Pharmaceutical Co. Ltd.).
A 22-gauge Tuohy needle (ASA, Shanghai, China) was inserted into the surface of the articular pillar after
being guided by ultrasound. When the needle penetrates the skin, the puncture path avoids blood vessels,
and the puncture process of the needle is clearly observed on the screen in real time. To verify the accuracy
of puncture position, physician used 0.2 ml contrast dye and X-ray to evaluate the position of the needle tip,

and considered as gold standard.

Then, 3 ml of the nerve block mixture was injected into the target position, mixture liquid 10 mL=
Diprospan 1 mL (containing 5 mg of betamethasone dipropionate and 2 mg of betamethasone sodium
phosphate) (production batch number 0001162870, Shanghai Schering-Plough Pharmaceutical Co.
Ltd.)+0.75% ropivacaine 3 mL+0.9% NaCl 6 mL. Following, physician adjusted the probe slightly and moved
the needle to the next segment keeping the needle under skin for another segment injection. We used this
puncture route to avoid shoulder interference in the lateral approach, nerve block mixture was severally
injected at one puncture point on the C3 and C6 longitudinal axis plane to achieve the therapeutic effect of

multilevel block (Figure 1).

A total of 10 chronic cervical facet joint pain patients were followed up for the entire 3 months
period. General preoperative characteristics of enrolled patients were in Table 1. In all the patients included,
ultrasound-guided puncture was performed to the target by the new puncture method, and fluoroscopic
imaging confirmed the accuracy of the puncture location. The Numerical Rating Scale (NRS) was seen as the
primary parameter to evaluate the treatment effectiveness of this therapy. All the ten patients were asked
to indicate the level of pain immediately before the session and follow-up was performed at different time

points, Postoperative Day (POD), postoperative 1 week, 1 month, 3 months. Results showed that compared
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with the baseline scores, NRS scores were significantly decreased at different time points during the 3
months follow-up, especially at POD, PO-1 week and PO-1 month after the intervention (P<0.001, Table 2).
All patients reported that discomfort symptoms such as neck distension and pain were obviously relieved,
and the range of motion of cervical vertebra was greatly improved. Furthermore, no serious adverse

complications were observed in all patients.
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Figure 1: Schematic diagram of lateral and posterior long axis articular pillar plane medial branches (LP-APMBs) puncture,
(A) Patient was prone position, then the skin was sterilized by povidone iodine and the sterile surgical towel was placed on
the patient; (B) and (C) are the placement schematic diagrams of the ultrasonic probe on the longitudinal and transverse
axes of the cervical spine respectively. (D) Ultrasonic positioning long axis articular pillar plane, dotted line was puncture
needle route. Puncture needle was injected into the C3 and C6 longitudinal axis plane. (E) and (F) show the lateral and ante-
roposterior radiographs of the cervical spine under X-ray.

Abbreviations: OB: Occipital Bone; TON: Third Occipital Nerve; PN: Puncture Needle.

Table 1: General preoperative characteristics of enrol-
led chronic cervical facet joint pain patients (mean * SD).

Patients (n=10)

Age (years) 424+6.1
BMI (cm?/kg) 22.1+3.0
Gender (M/F) 6/4

Duration of pain (months) 56+25

Preoperative symptoms

Unilateral vs. Bilateral

Diseased joints (C2-C7) (n)

1 3
2 4
3 2
4 1
Liver function (abnormal/normal) 0/10
Renal function (abnormal/normal) 0/10
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Compared with traditional MBBs, we believe LP-APMBs puncture is a simple, effective and accurate
puncture treatment method for complete ultrasound-guided MBBs. Of course, our sample size was small
and the patients were only followed up for a period of 3 months after treatment. These are just our prelimi-
nary results, we will adopt LP-APMBs puncture method to further study, observed the clinical therapeutic
effects of LP-APMBs puncture.

rTable 2: Patients’ indicators after LP-APMBs puncture (mean * SD). j

Patients (n=10) 4
Number of percutaneous puncture (n)
1 10
Operation duration (min) 52+0.5
NRS scores
Pre-operation 6.1+0.99
Post-operation
POD 1.1+ 0.99 <0.001
1 Week 25+1.18 <0.001
1 Month 34+1.26 <0.001
3 Months 4.2+094 <0.05
One day Post-operation
Adverse reactions (n)
Hyperglycemia 1/10
Hypertension 1
Dizziness 2
Nausea 0
During 3 months Post-operation
Liver function (abnormal/normal) 0/10
Renal function (abnormal/normal) 0/10

NRS: Numeric Rating Scale; P < 0.001, P < 0.05 versus the Pre-operation.
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