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PURPOSE
This study aims to compare the effectiveness of ultrasound-guided intra-articular (IA) injections
with medial branch nerve blocks in treating lumbar facet joint pain.

METHODS

This retrospective study enrolled 94 patients clinically diagnosed with lumbar facet joint pain. Diag-
nostic blocks confirmed the diagnosis in 82 patients, evidenced by a pain visual analog score (VAS)
reduction of at least 50% immediately following the injection. Of these, 42 were treated with ul-
trasound-guided IA injections (group 1), and 40 received ultrasound-guided medial branch blocks
(group 2). Effective pain relief was defined as a VAS reduction of at least 50%.

RESULTS

Group 1 showed significantly higher pain relief rates compared with group 2 at both 1-month
(54.76% versus 2.5%, P < 0.001) and 3-month (26.19% versus 5%, P = 0.014) follow-ups. Within
group 1, patients aged 21-50 years experienced higher relief rates (81.25% at 1-month and 56.25%
at 3-month follow-ups) compared with those over 50 (38.46% at 1-month and 7.69% at 3-month
follow-ups), which was statistically significant (P = 0.007 at 1-month and P = 0.001 at 3-month fol-
low-ups). Furthermore, in group 1, patients with sedentary jobs reported significantly greater pain
relief (90.91% at 1-month and 81.82% at 3-month follow-ups) compared with those with non-sed-
entary jobs (41.94% at 1-month and 6.45% at 3-month follow-ups) (P = 0.005 at 1-month and
P < 0.001 at 3-month follow-ups).

CONCLUSION

Ultrasound-guided IA injection provides better pain relief compared with medial branch nerve
blocks. This method serves as a viable alternative for patients, especially younger and middle-aged
patients with lumbar facet pain due to sedentary lifestyles.

CLINICAL SIGNIFICANCE

This study compared and analyzed the therapeutic effects of two different ultrasound intervention
blockade methods on patients with lumbar facet joint pain, demonstrating that IA injection has a
better pain relief effect and can be used as a pain relief method for patients who refuse radiofre-
quency therapy.

KEYWORDS
Lumbar facet joint pain, intra-articular injection, medial branch block, ultrasound-guided, pain vi-
sual analog score

he prevalence of chronic lower back pain (LBP) with various structural etiologies in the
general population is about 80%.' Lumbar facet joint pain is caused by acute or chronic
inflammation of the lumbar zygapophyseal joint and affects 15%-45% of patients with

LBP2?® Regarding general treatment, conservative therapy includes exercise, physical meth-
ods, chiropractic care, and analgesics, which can help reduce surrounding muscle spasms
and alleviate pain.* Furthermore, facet joint pain relief can be achieved using therapeutic
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interventions, including intra-articular (IA)
injection, medial branch block (MBB), and
radiofrequency ablation.>¢ |A injection in-
volves a direct injection into the facet joint
capsule, which can utilize the anti-inflam-
matory effect of hormones to alter inflam-
mation in the joint. MBB alleviates pain by
anesthetizing the medial branches of the
posterior primary rami, the main nerves re-
sponsible for dual innervation to the joint.”
Both interventions are effective in facet joint
pathology for managing LBP, but it is unclear
which of them is superior.” Various studies
present differing views on the effectiveness
of these treatments. One randomized study
suggests that both approaches are equally
ineffective in the long-term management
of facet-joint-related back pain. Converse-
ly, another study notes that both treatment
options are beneficial,’ and a further pro-
spective study indicates that IA injections are
more effective than MBBs in patients with
positive single-photon emission computed
tomography (SPECT) scans.'®

Ultrasound effectively visualizes soft tis-
sue, neural structures, and vascular supply,
offering an alternative guidance method
for MBBs and IA injections. It is portable, fa-
cilitates intra-operative visualization, and
does not require protective garments. Ultra-
sound-guided injection has widespread ac-
ceptance in regional anesthesia."" However,
only a few studies have compared the long-
term effects of ultrasound-guided IA injec-
tions and MBBs. This study aims to compare
the effectiveness of ultrasound-guided A
and MBBs in treating lumbar facet joint pain.

Methods

Participants

The Shanghai Tenth People’s Hospital Eth-
ics Committee approved this study (protocol
number: SHYS-IEC-5.0/22K203/P01, date:
26.09.2022). Before surgery, every patient
was required to sign an informed consent
form.These forms, along with the clinical and

* For cases that did not respond to conser-
vative treatment, interventional therapy is
used for the treatment of lumbar facet joint
pain.

* Ultrasound-guided intra-articular (IA) block
is effective in relieving pain in the short
term.

* When radiofrequency ablation is not feasi-
ble, ultrasound-guided IA block provides a
viable means of pain management.

imaging information pertinent to the study,
were systematically archived. The hospital’s
medical records department will hold onto
this data for 10 years. A diagram of the over-
all study design is shown in Figure 1.

A total of 94 patients diagnosed with
lumbar facet joint pain were enrolled in this
retrospective study between June 2021 and
March 2022. A clinical doctor collected the
patients’job types (sedentary or non-seden-
tary) and baseline pain visual analog score
(VAS) before surgery through a question-
naire survey. Out of the 94 patients, 82 were
confirmed to have lumbar facet joint pain
through diagnostic blocks, which required
their VAS score to decrease by at least 50%
immediately after injection. Twelve patients
who did not experience significant pain re-
lief after treatment were excluded from the
study. This study consisted of 40 men and
42 women, with a median age of 55.1 years
and an average symptom duration of 8.5
weeks.

Among 82 patients, 42 received ultra-
sound-guided lumbar IA joint injections
(group 1), whereas 40 received ultra-
sound-guided posterior MBB of lumbar
spinal nerve roots (group 2). The primary
outcome variable of this study was a 50%
reduction in pain intensity from baseline
measured at 1 month and 3 months post-
operative. The pain extent was measured by
a pain VAS. The evaluation at 1-month and
3-month follow-ups were recorded as short-

and medium-term efficacy of both treatment
methods.

The inclusion criteria were as follows: (1)
axial low back pain and tenderness during
spinal extension and movement for 3 months
or more, with an average back pain VAS score
of more than 3 over the past week; (2) age
>18 years; (3) failure to respond to more con-
servative therapy (e.g., physical therapy, inte-
grative therapy, and pharmacotherapy). The
exclusion criteria were as follows: (1) patients
with a known specific etiology for low back
pain, such as significant spinal stenosis or
spondylolisthesis; (2) focal neurologic signs
or symptoms; (3) patients with tuberculosis,
lumbar spine tumor, osteomyelitis; (4) un-
treated coagulopathy; (5) poor compliance
and inability to cooperate to complete treat-
ment.

Equipment

Ultrasound guidance was conducted us-
ing a LOGIQ E9 with a 3-5MHz convex array
transducer (GE Healthcare, Milwaukee, WI,
USA). A 21-gauge puncture needle was used
(KDL, Shanghai, China) for injection in this
study.

Treatment procedure

The patient was placed in a prone posi-
tion with a thin pillow on the abdomen to
reduce lumbar anterior convexity. All proce-
dures were performed by the same physi-
cian, who had more than 10 years of expe-

n=92

Total patients with clinical diagnosis of lumbar small joint syndrome

Inclusion criteria:

(1) clinically relevant diagnostic criteria for
lumbar small joint syndrome were met

(2) pain scores were reduced by at least 50%
immediately after block treatment

Exclusion criteria:

(1) patients with tuberculosis disease, lumbar spine
tumor, osteomyelitis

(2) patients with lumbar pain caused by lumbar disc
herniation, lumbar spine slippage, lumbar spinal

(3) imaging showed hyperplasia of small articular
prominences, bone formation at small lumbar
joints, joint vacuum signs, and calcification of
tissue around the small lumbar joint capsule

stenosis

(3) serious infectious diseases, heart, brain, lung and
hematological diseases

(4) lumbar pain due to other causes

(5) poor compliance and inability to cooperate to
complete treatment.

Number of patients
n=82

final enrolled

ultrasound-guided
lumbar intra-articular
joint injection
n=42

Figure 1. Study flow diagram.
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ultrasound-guided
posterior medial branch
block of lumbar spinal
nerve roots
n=40
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rience in musculoskeletal system diseases
ultrasound interventional therapy. First,
locating the lumbar segment was essential.
The transducer was placed in the midsagittal
plane to visualize the spinous process of the
lumbar vertebra, then moved 2 cm laterally
to display the vertebral arch of the lumbar
lamina and sacrum. The sacrum appeared as
a continuous high-echo on ultrasound. Scan-
ning from the sacrum, the short strip of high-
echo above represented the L5 vertebral
plate. Moving the probe upwards, the L4, L3,
L2, and L1 vertebrae were displayed. On the
parasagittal planes of the back, ultrasound
clearly showed the high-echo superior and
inferior articular processes with the low-echo
articular cartilage between them. Then, with
a rotated transducer, the transverse plane of
the facet joints became visible, which was
the target site for lumbar small joint injection
(Figure 2).

The transducer was then moved down-
ward to reveal the junction of the upper
transverse process and the superior articular
process, where the posteromedial branch of
the nerve was located, which was the target
for the posterior MBB (Figure 3).

Figure 2. This figure shows the transverse plane
of the facet joints. SP, spinous process; FJ, facet
joint; arrows, needle; ES, erector spinae; PS, psoas;
pentacle, spinal canal.

Figure 3. This figure shows the position of the
posterior medial branch of the spinal nerve. SP,
spinous process; TP, transverse process; Sup. AP,
superior articular process; arrows, needle; ES,
erector spinae; QL, quadratus lumborum; PS, psoas;
MF, multifidus.

After sterile skin preparation and the
placement of a fenestrated sterile drape, the
needle was inserted in an “in-plane” manner
under ultrasound guidance. Once the nee-
dle position was confirmed, 2 mL of solution
was injected, containing 0.9 mL of 40 mg/
mL triamcinolone acetonide, 0.2 mL of 2%
lidocaine, and 0.9 mL of 0.9% normal saline.
Following the procedure, the patient was ob-
served in the recovery room for 30 minutes
without experiencing any adverse effects
before leaving. A blinded observer assessed
patient pain scores at 30 minutes, 1 month,
and 3 months post-treatment. A positive out-
come was predefined as a 50% or greater re-
duction in VAS compared with baseline over
the past week, indicating clinically meaning-
ful improvement.®

Statistical analysis

All statistical analyses were performed
using IBM, Armonk, NY, USA SPSS statis-
tics version 25.0. Regarding demograph-
ic characteristics, continuous variables
were presented as the mean and standard
deviation and were compared between
groups. Categorical variables were pre-
sented as frequencies and percentages

and analyzed using a chi-squared test.
A value of P < 0.05 was considered statistical-
ly significant.

Results

Table 1 shows baseline demographic and
clinical data by group assignment. There
were no statistically significant differenc-
es in any variables at baseline between the
groups. Treatment results following facet in-
jection are shown in Table 2. The proportion
of pain relief in group 1 (54.76%, 23/42) was
significantly higher compared with that of
group 2 (2.5%, 1/40) (P < 0.001), with a dif-
ference of 0.52 [95% (confidence interval) Cl:
0.36-0.68] (Table 2). The proportion of pain
relief at 3 months was 26.19% for group 1 and
5% for group 2, with a difference of 0.21 (95%
Cl: 0.06-0.36). There was a significant differ-
ence between the groups (P = 0.014). The
findings reveal that IA injections, compared
with posterior medial branch nerve blocks,
provided superior short-term (1-month) pain
relief for facet joint disorder. However, both
interventions showed limited long-term
(3-month) pain relief efficacy, suggesting
that additional therapeutic strategies or fol-
low-up interventions may be necessary to

Table 1. Demographic characteristics of patients in both groups

Group Intra-articular injection Posterior medial branch P
group (n =42) block group (n = 40)
Age (years) 574+174 528+ 15.8 0.218
Men (19) Men (21)

s Women (23) Women (19) 0511
Duration ofillness 9.0+65 79453 0.419
(months)

Visual analog score 648+ 1.0 6.98 + 0.8 0.052

Table 2. Treatment results and disposition after facet block

Group Intra-articular Posterior medial P
injection group branch block
n=42 group n =40
Effective treatment (number, %) 23 (54.76%) 1(2.5%) <0.001
Age <50 13/16 (81.25%)* 1/18 (5.56%)
Age =50 10/26 (38.46%) 0/22 (0%)
1-month
Sedentary job type 10/11 (90.91%)* 1/17 (5.88%)
Non-sedentary job type 13/31 (41.94%) 0/23 (0%)
Visual analog score (mean + SD) 3.36+1.17 6.5+ 1.43 <0.001
Effective treatment (number, %) 11 (26.19%) 2 (5%) 0.014
Age <50 9/16 (56.25%)* 2/18 (11.11%)
Age =50 2/26 (7.69%) 0/22 (0%)
3-month
Sedentary job type 9/11 (81.82%)* 1/17 (5.88%)
Non-sedentary job type 2/31 (6.45%) 1/23 (4.35%)
Visual analog score (mean + SD) 445+ 1.66 6.7 £1.31 <0.001

*P < 0.05 within group analysis between different age stratification. P < 0.05 within group analysis between

different job type stratification. SD, standard deviation.
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maintain or improve pain management over
longer periods.

Upon stratifying the analysis by age, it
was observed that for young individuals
aged 21-50 years in group 1, the effective-
ness rates at 1 month and 3 months were
81.25% and 56.25%, respectively. In contrast,
among the elderly population aged over 50
years, the effectiveness rates were signifi-
cantly lower, at 38.46% at 1 month and 7.69%
at 3 months (P =0.007; P =0.001).

1-month 3-month

In the analysis by job type, sedentary
workers showed significantly higher pain
relief rates (90.91% at 1 month, 81.82% at
3 months) after IA block therapy compared
with non-sedentary workers (41.94% at
1 month, 6.45% at 3 months). Notably, in
group 2, only 2 young men, aged 31 and
29, showed effective outcomes-one with a
non-sedentary job and the other with a sed-
entary job. Age and job type may influence
short-term efficacy, with middle-aged and
young patients in sedentary jobs more likely
to benefit from this treatment.

Discussion

The main finding in this retrospective
study is that ultrasound-guided IA injection
shows significant posttreatment improve-
ment in pain relief compared with MBBs at
1 month. However, neither technique pro-
duced useful sustained pain remissions at 3
months. This is similar to the findings of Rob-
ert Cornelius Marks.'?

Based on fundamental scientific studies,
it has been observed that inflammatory me-
diators are present in and around degener-
ative facet joints.”>' This presence indicates
the potential role of inflammation in causing
pain and discomfort. Consequently, it sug-
gests that IA steroid injections may provide
short-term pain relief by alleviating synovi-
tis or inflammation related to osteoarthritis
through their anti-inflammatory effects.'

In our stratified analysis by age and job
type, we discovered that middle-aged and
young individuals, as well as those with sed-
entary work, are more likely to achieve better
pain relief from IA injections. The underlying
cause of low back pain in these individu-
als is primarily attributed to their sedentary
lifestyle, which exerts prolonged pressure
on the lumbar facet joint, triggering an in-
flammatory response and stimulating the
lumbar spinal nerves around the facet joint.
Consequently, administering hormones can
reduce the inflammatory response, leading
to therapeutic results.* A study suggests that

IA injection is more effective among patients
exhibiting an inflammatory process in the
facet joint on SPECT imaging.'® Although our
current study did not account for the impact
of positive ultrasound signs on efficacy, this
aspect will be thoroughly analyzed in our
forthcoming study. The research results indi-
cate that injection therapy has limited effec-
tiveness for the elderly and non-sedentary
individuals. These individuals usually have
significant osteophytes or other degenera-
tive facet joint diseases. IA steroid injections
cannot change the structural pressure prob-
lem or any other problems of facet joints.

Ultrasound-guided MBB had little appar-
ent therapeutic effect in the short or medium
term. We speculate that this may be because
the nerve trunk is temporarily blocked while
inflammation affecting the peripheral nerves
remains. When conduction is restored, the
pain reappears.

This study is subject to several limitations.
First, its retrospective design introduces the
possibility of bias, and the non-randomized
allocation of patient treatments could result
in selection bias. To mitigate this, patients
in the study were enrolled continuously
according to strict inclusion and exclusion
criteria. Furthermore, no significant statisti-
cal differences were observed in the gener-
al clinical information across the two data
groups. In future studies, we aim to conduct
randomized, controlled, and prospective re-
search to further assess the effectiveness of
ultrasound-guided block therapy in treating
small joint disorders. Second, the relatively
small sample size and brief follow-up period
limit our ability to evaluate long-term treat-
ment outcomes. Future research will aim to
enlarge the sample size and extend the fol-
low-up period.

In conclusion, ultrasound-guided IA injec-
tions are more effective than medial branch
nerve blocks in patients with lumbar facet
joint pain, particularly for non-degenerative
lumbar facet joint pain caused by sedentary
behaviorin young and middle-aged patients.
MBBs appear to have no significant thera-
peutic effect in the short or medium term.
For patients who cannot undergo surgery or
radiofrequency therapy, ultrasound-guided
IA injection of small joints can be chosen to
alleviate pain.
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