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Abstract:

Intra-articular fluoroscopically-guided facet joint (FJ) blocks are performed with diagnostic-therapeutic
aims, whereas the main focus of ultrasound guided peri-facet joint blocks (USG-PFJB) is pain relief. USG-
PFJB will therefore typically utilize higher injection volumes to potentially offer injection spread to other
pain-generating structures. This study explores the potential role of USG-PFJBs in the outpatient
management of chronic low back pain with our without leg symptoms in patients with MRI-confirmed mild
to severe lower lumbar FJ arthrosis. USG-PFJBs were performed on 19 patients, (4 male and 15 females,
mean age 55) at the L4/5 and/or L5/S1 segments at paraspinal points of palpable focal pain. All procedures
were performed by the same clinician. One patient was lost to follow up and telephone reviews at 2-6
months on the remaining 18 patients, noted that 59.73% experienced significant & sustained pain relief. In
conclusion, lower lumbar segment USG-PFJBs appear to be effective treatment option in patients with mild
to severe MRI-confirmed FJ degeneration and palpable paraspinal lower back pain and with or without

lower limb pain.

Introduction:

Lumbar ultrasound-guided facet joint blocks are a
minimally invasive procedure used for diagnosing
and treating pain in the facet joints of the lumbar
spine. The history of this procedure can be traced
back to the development of the concept of facet
joint syndrome in the mid-20th century. Mooney
et al published the first description of facet joint
syndrome and its treatment with facet joint
injections in 1976. [1]

However, the use of fluoroscopy to guide
injections had limitations such as exposure to
radiation and difficulty visualizing the joints. In
the early 2000s, advances in ultrasound
technology led to the development of ultrasound-
guided facet joint blocks as an alternative to
fluoroscopy-guided injections.

Several studies have been conducted to evaluate
the efficacy and safety of ultrasound-guided facet
joint blocks. For example, a meta-analysis by Wu
et al. in 2016, found that ultrasound-guided
injections had similar efficacy to fluoroscopy-

guided injections, but with fewer complications
and lower cost. [2] Ultrasound guided lumbar FJ
blocks cross-referenced by Computer
Tomography, has demonstrated consistently
accurate cadaver needle placement. [3]

Other comparative studies obtained almost
identical Satisfactory feasibility, accuracy and
clinical efficiency comparing US to low dose CT
guidance with US offering real-time needle-tip
monitoring. [4]

Facet to Peri-Facet Facet Joint Anatomy,
Ultrasound Anatomy & Biomechanics

The facet joints (FJ) are paired diarthrodial
articulations located between the posterior
elements of the adjacent vertebrae; also known as
zygo-apophyseal joints. They are formed by the
articulation of the inferior articular processes of
one vertebra with the superior articular processes
of the vertebra below. [5]

The FJs are the only synovial joints in the spine,
with hyaline cartilage overlying subchondral bone,
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a synovial membrane and a joint capsule;
comprising the  postero-lateral  articulation
between vertebral levels. The FJ joint has a
potential capacity of 1 to 2 ml. Existence of
menisci has also been highlighted in numerous
publications. [6]

The FJs are anatomically designed to restrain
excessive mobility and distribute axial loading
over a broad area. The variation in their shapes
and their  orientation  prevents forward
displacement and rotatory dislocation of the
intervertebral joint. The articular processes do
provide a sliding surface for some movements,
with roughly 5 to 7 mm of motion possible along
the plane of the joint. [7]

Pain referral patterns following stimulation of
zygapophyseal joints have been studied in both

symptomatic and asymptomatic volunteers. L1/2
to L5/S1 zygapophyseal joints could refer pain to
the low back region, greater trochanter,
posterolateral thigh, and groin region, and
occasionally, to leg and foot. [8]

The anterior and relatively thinner posterior band
of the iliolumbar ligaments originate from the
traverse process of L5 to insert into the posterior
iliac crest. There superficial anatomy facilitates
examination for tender points and renders the
accessible to manual therapies and therapeutic
injections. [9]

Peri-facet joint blocks as described in this paper,
are achieved when the needle tip is placed and
injectant delivered adjacent to but not inside the
FJ.

Figure 1: Para-sagittal long-axis (sagittal) lumbar spine view. Dots: L4/5, L5/S1 facet joints. Star:
Sacriim

Figure 2/2a: Transverse-axis view with corresponding Chair/Footstool formation. Stars: Spinous
processes, Dot: L4/5 facet joint, Arrows: L4/5 peri-FJ target edge of seat target area. The arrows
follow the circa 45 degree angle needle trajectory for injection. TP-Traverse process.
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Methods:

Nineteen chronic low back pain patients referred
by their GPs lower back pain patients visited our
outpatient clinic in 2019 to 2022. All had mild to
severe MRI confirmed lumbar FJ degeneration.
Prior studies have demonstrated no significant
relationship between the magnitude of FJ
degeneration and back pain. [Jung H et al 2012]
All had no long-term improvement with prior
analgesics, physical therapy, rehabilitation
programs, and manual therapies. Exclusion
Criteria: Those with prior lumbar surgery with
metalwork in situ, systemic infection, lumbar
cutaneous infection, HBAlc above 7%,
coagulopathies, pregnancy, young age, and recent
same area FJ steroid injections (< 6 weeks) were
excluded from the study.

Procedure: The patients were placed in a prone
position with a pillow under the abdomen if
required to countervail hyperlordosis. The
anatomical surface landmarks of the posterior iliac
crests, posterior superior iliac spines and spinous
processes were visually-palpably identified, and
points of maximum palpable paraspinal pain were
marked with a pen. Lumbar ultrasound views were
achieved by first identifying the lower segment
spinous processes (SPs) and sacral base in a
longitudinal plane, [Image 1] as these anatomical
landmarks and levels are easier to identify than in
the transverse plan. For upper lumbar spine

vertebrae cases, the 12th rib may also be used as a
sonographic landmark. After finding the location
of the desired lower lumbar vertebra level, the
transducer was rotated orthogonally to obtain a
transverse view of the desired facet joint target
level. The SP tip may be imagined as a chair top,
chair back (lamina), footstool (TP), with the peri-
facetal target corresponding the edge of the seat
(arrows). [Figure 2-2a].

The skin injection field was sterilized, draped, and
sterile sono-gel applied. A 22-G styletted spinal
needle was inserted 45 degrees obliquely to the
skin, approximately 1 cm lateral to curved
transducer in line with the transducer [Figure 2].
Peri-facet blocks were performed at the sites of
palpable paraspinal pain, using Kenalog 10-40 mg
in 5-10 ml Lidocaine at each level.

Results:

One patient was lost to follow up. On two-three
month post injection telephone follow up of the
remaining 18 patients, 59.73% of these reported
significant & sustained improvement. One patient
was lost to follow up, two were referred back to
their referring GPs, and nine were referred onward
to the pain clinic for consideration of medial
branch radiofrequency ablation. Five were
discharged to self-management. None reported an
increase in pain following the injections.

1%

Average improvement o follow up 59.73%
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9 Sex

Fomabe, 15

Male, 4

Male to female ratio: 4/15 and % of male compared to female In the study: 21.05% male, 78.95%
female

% Age Range for USGIs

sUnder 40 »d0t050  « Ovie 60

Mean age of the patients in study: 54.52 years
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2-4 months follow up
Referred back to GP: 2 patients

Referred to pain clinic: 9 patients
Referred to spinal team: 2 patients
Self-manage: 5 patients

No follow up: 1 patient
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Total Patient
patisnts  numbers

Pain

AguelBex Injoctions site loval Follow up % Dutoome
1 O0EXFIR USGE R LAST FJ = ILL Block Sovons Ax woaks 50%
2 1478 FiGd USGE L4G & LE'S1 FJ Blocks Sovono fx weaks 50%
E FagTima2 UEG bilateral L4 FJ Blocks Modomte | 12« wooks B0
* 4104 /FI50 Silateral USG LEE1 FJ Elocks Sovoro A wooks B0
5 32068 Bilateral USGI L4/ & LEST FJ Blodes Sovono Ax woaks 409
& 2048/FIE USE L-sida C1/4 F.J Blocks Sovons Ay woaks B0
7 AN2EF4E U35 LAG & L5'51 FJ Blocks & CE Modemate | 12w wooks a
a AAGTIF AT UG L-gide L4E & LG5S & ILL blacks Sovoro 12x wooks a
9 2ETAIFE2 USE Remade L4M5 & LE/ST & ILL blocks Sovono 20 weonks 75%
10 USGE bilateral L4iS & LE'ST FJAILL

O35FI5 Slacks Sovons 1 2% wanks B0
11 5E5FISR U35 C5l LeILL & bilateralld!'s & LSS Sovono 1 3% wonks 75%
iz BTSN FAE USE bilateral L5S1 & ILL CS Sovono 1 3% wonks A%
13 1285/F/4E UES5 bilateral LEE1 CE1 ] Ax weoks 50%
14 2UORF74 USE L-LAE & LE'SY FJ blocks Sovons Ax woaks 75%
15 L4345 USGE R-Lai5 & LAS1 C5l =2 Sovono 13x wooks B5%
& 24720048 | USE Loside LE21 CS Sovere | Sxweeks a5s%
17 ATOIFT USS bilateral LA'S & LE'ST FJ CSls ] 12 woeks A%
1B AELEF4Y USSE L-L5%S ppo-fagetal & IL TSI Sovena Yo Follow up
18 2008/F42 USG bilateral LAILE LE'SY & I FJ CSls Sovoro 1 G wonks 7%

Table — 2: USG FJ and jlialumbar {IL) injections

MISG= Uiereksund puided, ILL= alysies lgarment, (3= Comieedtensid infectian]

Average follow up time: 10 weeks approximately

Average improvement noted on follow up: 59.73%

Mo change on follow-up: 2x patients
Mo follow up recorded: 1x patients

Pain increased on follow up: 0

Discussion:

Lumbar facet joint pain is a common cause of low
back pain, affecting 15-45% of the population.
[10] Lumbar facet joint injections are a commonly
used treatment for this condition, but their efficacy
is mired in controversy. [11] However, USG FJ
block injection meta-analysis and systemic review
papers have confirmed a significant efficacy,
lower comparative cost to other guided
techniques, and a better safety profile.

[12, 13]. Another more recent 2019 study
demonstrated that the IA LFJ -corticosteroid
injection treatment was effective, regardless of
FJOA severity. [14]

USG-guided lumbar facet joint blocks for pain
relief are now commonplace procedures.
Diagnostic lumbar FJ blocks use smaller volumes
[typically 1-1.5 ml of an equal combination of
corticosteroid & anaesthetic) of injectant, [15], for
delineating intra-capsular FJ pain generation for
other potential pain-generating structures. The
facet space itself though readily visible
fluoroscopically, may be challenging to visualise
on ultrasound. [Image 2] However, when the main
objective IS pain management, both

Fluoroscopically-guided FJ and Peri-FJ blocks
appear to have equal pain relief efficacy, [16] the
same may also hold true for USG-PFJBs. In this
study the USG-PFJ blocks were also performed
with higher volumes of injectant (Kenalog 10-40
mg in 5-10 ml volume] at each peri-facetal
injection site, with an aim to diffuse the injectant
to other potential extra-capsular pain generators
such as the iliolumbar ligaments. [17]

Functional restoration is an important outcome
measure for patients with lumbar facet joint pain,
as it can significantly impact their quality of life.
Systemic studies have noted functional restoration
with USG FJ blocks in patients with chronic low
back pain [14]. Other systemic studies have found
that ultrasound-guided lumbar facet joint blocks
significantly improved functional restoration,
beneficially impacting patient’s financial stability
and quality of life. Another prospective study
evaluated the effect of ultrasound-guided lumbar
facet joint blocks significantly improved the
ability to return to work, with 92% of patients
returning to work within six months of the
procedure. [11, 18, 19]
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Safety and adverse effects are important
considerations when evaluating the efficacy of
ultrasound-guided lumbar facet joint blocks. A
comprehensive search of the PubMed and Embase
databases was conducted using the keywords
"ultrasound," "lumbar facet joint block," "safety,"
"complications," and "adverse events,” evaluated
the safety of USG-PFJB limited English language
publications on human subjects, including case
reports (2), retrospective studies (2), and
prospective studies (6), an overall incidence of
complications associated with ultrasound-guided
lumbar FJBs was low, ranging from 0% to 3.7%.
The most common complications reported were
pain at the injection site, post-procedural soreness,
and bruising. In one case report, the patient
experienced a vasovagal reaction after the
injection. None of the studies reported any cases
of nerve injury or intravascular injection. [20,, 21,
22, 23]

The evidence suggests that ultrasound-guided
lumbar facet joint blocks are an effective low
complication rate treatment for lumbar facet joint
pain, with benefits in pain relief, functional
restoration, and ability to return to work. USG-
LFJBs have been found to be as effective as
fluoroscopy-guided lumbar facet joint blocks for
pain relief, and more effective than saline
injections for pain relief. The evidence further
suggests that ultrasound-guided lumbar facet joint
blocks are safe, with a low risk of serious adverse
effects. Ultrasound-guided lumbar facet joint
blocks also have a lower risk of complications
than fluoroscopy.

Several studies have investigated the effectiveness
of ultrasound-guided lumbar FJBs in relieving
lower limb referred pain. A randomized controlled
trial published in the Journal of Back and
Musculoskeletal Rehabilitation in 2018 found that
ultrasound-guided lumbar FJBs were effective in
reducing pain and disability in patients with
chronic low back pain and referred leg pain (Kim
et al., 2018). Similarly, a meta-analysis published
in Pain Medicine in 2020 found that ultrasound-
guided LFJBs were more effective than
conventional blind techniques in reducing pain
and improving function in patients with chronic
low back pain [24]

Another study published in the Journal of Pain
Research in 2019 compared the effectiveness of
ultrasound-guided  LFJBs  with  that of
transforaminal  epidural  steroid injections

(TFESIS) in patients with lumbar disc herniation
and lower limb radicular pain. The study found
that both treatments were effective in reducing
pain and improving function, but that ultrasound-
guided LFJBs had a more immediate and longer-
lasting effect than TFESIs [25]

The upper limit recommendation of steroid usage
is 3mg/kg of body weight, or 210mg per year in
an average person and a lifetime dose of 420 mg
of steroid, equivalent to methylprednisolone. In
the diagnostic phase, a patient may receive
injections at intervals of no less than one, week,
though a two-week interval is preferable. In the
therapeutic phase, the suggested interval between
injections is two months, provided that at least >
50% relief is obtained for 6 weeks. [11]

Conclusion:

USG-PFJB may offer an effective, lower cost,
more rapid to perform alternative to fluoroscopy-
guided lumbar FJ injections. Both techniques
require a careful approach and a high degree of
training and skill. Current evidence also
demonstrates a superior safety profiles for USG FJ
blocks in comparison to fluoroscopically guided
procedures  (no  ionizing  radiation  for
patient/clinician], with greater and longer lasting
pain relief for the management of radicular lower
limb pain when compared to Transforaminal
Epidural Steroid Injections. TFESIs. [25] It is
important to note however, that not all patients
will respond to this treatment, and that individual
patient factors such as the severity and location of
pain, as well as the underlying cause such as bio-
psychosocial overlay, should be taken into
consideration when determining the appropriate
treatment approach. USG-PFJBs should probably
considered as part of a rehabilitation package
rather than a stand-alone treatment. Sub-opitmal
outcome may also be expected if patients continue
to perform heavy manual work and activities of
daily living without overload modifications, and it
may also afford a pain free window of opportunity
to engage in productive rehabilitation. However,
further research is needed to fully understand the
long-term effectiveness and NICE guideline
feasibility of USG-PFJBs in relieving low back
and lower limb referred pain. [26]
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