
INTRODUCTION

Interventional pain management has gained significant 

interest in the twenty-first century. The evolution of interven-

tional pain management is denoted by an unprecedented 

development and progress in chronic pain management, 

specifically that utilizing interventional techniques. The 

National Uniform Claim Committee defined interventional 

pain management as the discipline of medicine that is dedi-

cated to the diagnosis and treatment of pain disorders, using 

interventional techniques in managing various types of pain 

[1]. Despite the theoretical and practical comprehensiveness 

of the above definition, the applicability, relevance, and role 

of interventional approaches in pain management remain 

vague.

Spinal pain is a complex phenomenon that is difficult 

to define. Pain arising from various structures of the spine 

constitutes the majority of chronic pain disorders. These 

complexities further enhance the uncertainty related to the 

clinical evidence in spinal pain management.

For spinal pain, interventional techniques include mini-

mally invasive procedures, such as needle placement in 

targeted areas for injecting drugs, ablation of targeted nerves, 

and surgical procedures, for example, radiofrequency abla-

tion, discectomy, and spinal cord stimulator implantation 

[2]. Intervention techniques have been continuously refined 

and developed with advancements in imaging techniques, 

anatomical and chemical mediation knowledge, and preci-
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sion diagnostic and therapeutic injection techniques. The 

reported success rates of non-operative treatments establish 

their importance in the management of chronic spinal pain.

Lower back pain (LBP) is the most common form of spinal 

pain, with chronicity and severity that surpass those of can-

cer pain [2]. The annual prevalence of chronic LBP ranges 

from 15% to 45% (point prevalence, 30%; lifetime prevalence, 

54−80%) [3]. Due to such an overwhelmingly high incidence, 

physicians of multiple specialties perform interventional 

techniques in various settings [4,5]. The frequency of ap-

plication varies depending on the nature of the procedures 

and physicians. To date, diagnostic and therapeutic inter-

ventional techniques have been proven valid and effective, 

suggesting the importance of structural interventional pain 

management.

Among the various structures of the spine, facet joints are 

considered one of the most common causes of LBP [6]. Facet 

joint pain (FJP) is more common in the older population due 

to degeneration, inflammation, and repetitive injury, causing 

pain with joint movement [7]. Therefore, facet joint interven-

tions, including intraarticular facet joint steroid injections, 

medial branch blocks, and radiofrequency denervation of the 

medial branch nerves, are commonly performed in clinical 

practice. This review aimed to summarize the existing infor-

mation on FJP regarding its epidemiology, pathophysiology, 

and related anatomy, as well as the clinical evidence for the 

management of LBP. 

BASIC ANATOMY

Joint structure

The facet joints (or zygapophyseal joints) are a set of plane 

types of synovial joints between the articular processes of two 

adjacent vertebrae, enveloped by articular capsules [8–10]. 

Articular cartilage covers the facets of the articular processes 

in each joint (Fig. 1), and a thin and sleeve-like synovial 

membrane (inner layer of the capsule) attaches to their mar-

gin. The outer tough fibrous layer of the capsule surrounds 

the synovial membrane (Fig. 2). Their size, shape, and topol-

ogy vary with the vertebral level.

Synovial variety of the facet joint is simple in the cervical 

and thoracic regions, whereas it is very complex in the lumbar 

region [9]. Engel and Bogduk [11] have clarified three types of 

lumbar intracapsular structures that have been regarded as 

zygapophyseal lumbar specializations (Fig. 2). First is adipose 
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tissue pads covered by the synovial membrane, which fills the 

subcapsular space at the anterosuperior and posteroinferior 

poles of the joint. Second is fibro-adipose meniscoid covered 

by the synovial membrane, which projects from the joint cap-

sule at the superior and inferior poles of the joint and enters 

between the articular facets. The third is connective tissue 

rims located along the anterior and posterior margins, which 

are inflections of the fibrous layer of the capsule.

Each lumbar facet joint has a distinct space capable of ac-

commodating 1–1.5 ml of fluid [12].

Innervation

The lumbar facet joint is innervated by the medial branch 

from the posterior ramus of the lumbar spinal nerve. This 

branch also supplies the multifidus, intertransversarii media-

les, interspinales, and interspinous ligament [13]. The course 

of the medial branch is clinically important for the successful 

management of LBP because this branch provides sensory 

innervation to the facet joint. Lau et al. [14] described the 

courses of the branches at each segmental level as follows 

(Fig. 3). (1) The medial branches from the posterior rami of 

L1 to L4 lumbar spinal nerves assume a constant and similar 

course. Each branch emerges from its intervertebral foramen 

and enters the posterior compartment of the back by cours-

ing around the superior articular process below the foramen. 

(2) The medial branch from the L5 posterior ramus has a dif-

ferent course because the L5 posterior ramus is much longer 

than those of other lumbar spinal nerves. From the L5/S1 

intervertebral foramen, the L5 posterior ramus runs along the 

groove formed between the ala of the sacrum and the supe-

rior articular process of the sacrum. Its medial branch arises 

and hooks medially around the caudal end of the lumbosa-

cral facet joint [15].

Some authors have suggested that the nerve fibers from the 

dorsal root ganglion and paravertebral sympathetic ganglion 

supply the lumbar facet joint [16,17], which remains unprov-

en yet.

Blood supply

The lumbar artery arising directly from the abdominal 

aorta is in series with the posterior intercostal artery. Usually, 

there are four lumbar arteries on each side; a smaller fifth 

artery originates from the median sacral artery but is usually 

replaced by the lumbar branch of the iliolumbar artery. Each 

lumbar artery has a dorsal branch passing back between the 

adjacent transverse process of the lumbar vertebrae and a 

spinal branch entering the intervertebral foramen. The for-

mer supplies the lumbar facet joint as well as the adjacent 

muscles, fasciae, bones, red marrow, and ligaments [18].
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PATHOPHYSIOLOGY

The prevalence of FJP-related LBP has been extensively 

studied; however, its pathophysiology and diagnosis remain 

elusive [19,20]. The reported prevalence of FJP among pa-

tients with LBP varies depending on the age of the study pop-

ulation. It is the primary source of LBP among 15% of young 

adult patients and 45% of older patients [21,22].

Lumbar facet joints may generate LBP and referred lower 

extremity pain. Stimulation of these joints, followed by saline 

injection, produced back pain and referred somatic pain. This 

provocation result is identical to the symptoms commonly 

seen in patients in clinical practice [23]. Previous studies 

regarding pain distribution showed that the pain originating 

from the lumbar facet joints is predominantly present in the 

low back, buttocks, and thighs [19,24,25]. Radiating referred 

pain below the knee as far as the foot has also been reported; 

however, typically, the pain predominantly involves the 

proximal parts of the lower extremities. The distance of ra-

diation of the pain is proportional to the intensity of the pain 

in the back [26]. Lumbar facet joints can also be affected by 

segmental instability, rheumatoid arthritis, osteoarthritis, an-

kylosing spondylitis, and synovitis [27,28]. Injuries to the facet 

joints have also been reported and described in the literature 

as the causative origin. These include capsular avulsions or 

tears, subchondral fractures, intraarticular hemorrhage, and 

fractures of the intraarticular processes both in biomechani-

cal and postmortem studies [15].

There are several typical pain-causing mechanisms. 

Within the facet joints, synovial villi may become inflamed 

or trapped between the articular processes related to the 

changes described above, resulting in pain [29]. Inflamma-

tion stimulates the nociceptive nerve endings around the 

facet joint by the distended capsule, which may cause LBP 

[30]. Additionally, compression of the nerve root emerging 

from the neural foramen by the expanded synovial recess 

may cause radiculopathy [31]. However, none of these abnor-

malities were observed on plain x-rays. The possibility of the 

meniscus or synovial entrapments causing LBP appears to be 

hypothetical, as it is challenging to visualize them radiologi-

cally [32,33].

In other reports, operative exposure of the facet joints 

revealed changes similar to those in chondromalacia of the 

patella [34,35]. Nonetheless, evidence from controlled studies 

has been unable to establish that FJP is due to osteoarthritis 

of the facet joints [27,36]. On plain radiographs, facet joint 

arthritis is commonly seen in patients with LBP, but also in 

asymptomatic individuals. Thus, the diagnosis of FJP cannot 

be established based on a radiological evaluation by either 

plain radiography or computerized tomography. These data 

also indicate that FJP is either not caused by osteoarthritis or 

is due to factors other than the simple radiological presence 

of this condition [37–39].

The postulation that facet joint arthritis is usually a second-

ary condition due to degenerative spinal changes, such as 

disc degeneration or spondylosis, may not be well-grounded, 

because, in at least 20% of cases, facet joint arthritis is an in-

dependent disease entity. Moreover, a correlation between 

discogenic pain and FJP or a combination of diseases has not 

yet been established [40]. Consequently, “lumbar facet joint 

syndrome” seems to be an unreliable clinical diagnosis [41]. 

Based on clinical examination alone, the specific etiology of 

LBP is diagnosed with certainty only in approximately 15% of 

patients [40]. The results of studies on FJP-related LBP sug-

gest that the currently available tests and imaging modalities 

have limited or no diagnostic validity. Moreover, the history 

and physical examination may suggest but not confirm FJP as 

the source of LBP.

TECHNICAL HISTORY

Facet joints have long been recognized as a source of back 

pain. In 1911, Goldthwait [42] first recognized their role as a 

potential source of back pain. In 1933, Ghormley [43] intro-

duced the term “facet syndrome,” defining lumbosacral pain 

with or without sciatic pain. Later, Badgley [44] suggested 

that facet joints could be a primary source of pain irrespective 

of spinal nerve compression. They demonstrated the role of 

FJP in a large number of patients with LBP whose symptoms 

were not caused by herniated discs. The underlying physi-

ological concept of FJP was introduced by Hirsch et al. [45] 

in 1963. They demonstrated that the injection of hypertonic 

saline into the region of the facet joints induced pain.

Concerning the fluoroscopic technique, McCall et al. [46] 

injected hypertonic saline into the facet joints of asymptom-

atic volunteers using fluoroscopy-guided technique and 

demonstrated the causation of back and lower extremity 

pain. Anatomical, technical, and diagnostic inaccuracies in 

Facet joint injection
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some early reports have largely been corrected, and multiple 

studies have described the pattern of pain caused by facet 

joint stimulation [23,46,47]. The pain referral patterns are 

now widely applied in clinical practice for diagnosing FJP-

related LBP (Fig. 4). From a therapeutic point of view, Kaplan 

et al. [48] showed that FJP could be relieved by injecting local 

anesthetics into the facet joints [49].

INDICATIONS

Lumbar facet joint interventions are useful in the diagnosis 

and therapeutic management of chronic LBP. Controlled 

diagnostic facet joint blocks can be performed by injecting 

local anesthetics. The rationale of using facet joint blocks for 

diagnosis is based on the fact that lumbar facet joints are ca-

pable of causing pain, and they have a nerve supply [48,50,51]. 

The clinical effectiveness of diagnostic facet joint injections 

has been demonstrated using controlled comparative lo-

cal anesthetic blocks. Based on the present comprehensive 

evaluation and other guidelines, lumbar facet joint injections 

are recommended in patients with suspected FJP [52–57]. 

The common indications for both diagnostic and therapeutic 

facet joint interventions include:

1) Average pain levels > 5 on a scale of 0 to 10;

2)   Intermittent or continuous LBP causing functional dis-

ability;

3)   Somatic or non-radicular LBP and lower extremity pain 

lasting at least three months;

4)   Failed conservative treatment, including physical thera-

py with exercises, chiropractic management, and phar-

macologic therapy;

5)   Lack of preponderance of the evidence of either disco-

genic or sacroiliac joint pain or evidence of radiculitis; 

and

6)   Contraindications or inability to undergo physical thera-

py or inability to tolerate oral medications.

TECHNIQUE

Lumbar facet joint injections are performed by various 

techniques, however only the fluoroscopic-guided technique 

is considered reliable. It is imperative to understand the fluo-

roscopic anatomy. The patient is placed in the prone position 

on the procedure table with the fluoroscope centered over 

the target level. A pillow can be placed under the abdomen 

to facilitate easier entry into the joint, reducing lumbar cur-

vature. For more comfortable breathing and speaking during 

the procedure, the patient’s head and face should be sup-

ported comfortably.

As with any lumbar intervention, a baseline anteropos-

terior (AP) fluoroscopic view of the lumbar spine should be 

obtained, and the fluoroscope is oriented. Facet joints may 

or may not be visible on AP fluoroscopy depending on the 

patient’s anatomic characteristics. To obtain a true AP view 

of the target segment, the superior vertebral endplate of the 

lower of the two vertebrae is “squared off.” This way, the X-
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ray beam passes parallel to the endplate and appears as a 

dense transverse line (Fig. 5). Once the fluoroscopic view of 

the target joint is obtained, the fluoroscopy beam is rotated 

from the AP view toward the oblique view until the target 

facet joint is well visualized, denoted by the presence of the 

“Scottie dog” sign (Fig. 6). The upper lumbar facet joints are 

typically aligned toward the sagittal plane and may be visible 

on AP imaging, whereas the lower joints are typically oriented 

toward the coronal plane and can be identified on oblique 

imaging. Then the target joint is visualized under fluoroscop-

ic guidance, and the skin may be marked.

A 22–25 gauge 3½-inch spinal needle is inserted through 

the anesthetized area. The gauge used is a matter of physi-

cian experience, preference, and skill. However, fine needles 

tend to deflect off course during their passage through the 

back muscles. The needle is directed downward and oblique-

ly (from lateral to medial) toward the targeted joint under 

fluoroscopic guidance. The target point is the medial edge of 

the superior articular process, opposite the center of the joint 

cavity. The lateral edge of the inferior articular process can 

Facet joint injection
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serve just as well, but the superior articular process is slightly 

larger and somewhat more readily recognized (Fig. 1). After 

contact is made with the inferior or superior articular pro-

cesses, the needle is slightly withdrawn and redirected to en-

ter the superior or inferior capsular recesses above or below 

the joint. Needle advancement is stopped when the needle is 

felt to penetrate the target facet joint to prevent any potential 

damage to the articular cartilage (Fig. 7). The physician may 

even feel a loss of resistance as the needle passes through 

the joint capsule. However, entry is sometimes not readily 

achieved due to structural changes. In such cases, despite the 

tip of the needle appearing to lie over the joint cavity, the nee-

dle keeps encountering resistance, as if it is still lying on the 

bone. If there is difficulty in obtaining capsular penetration, 

one may try to access the articular recesses by redirecting the 

needle just off the margins of the inferior articular process 

(Fig. 8). Some joints with severe arthritic changes may have 

lost their cartilage and are so severely narrowed that needle 

entrance may be impossible. Once the position of the needle 

is considered appropriate, 0.2–0.5 ml of contrast medium is 

injected into the joint to confirm the joint capsule, and an ar-

thrographic image (arthrogram) is obtained [53]. The contrast 

medium outlines the joint cavity in the form of a linear streak 

between the articular surfaces, with small blobs in either or 

both of the superior and inferior subcapsular pockets. During 

contrast injection, the outline of the oval-shaped joint cap-

sule should be visualized with a lack of vascular uptake and/

or intramuscular spread (Fig. 9). After intraarticular needle 

tip placement has been confirmed, an anesthetic agent alone 

is injected into the joint for a diagnostic block or in combina-

tion with a steroid for a therapeutic block.

COMPLICATIONS AND  
CLINICAL PEARLS

Complications from facet joint injections in the lumbar 

spine are exceedingly rare [58], and mostly related to the 

needle placement and the administration of various drugs. In 

a large study that evaluated over 43,000 facet joint injections, 

intravascular penetration and local hematoma were ob-

served only in 4% and 1.2% of cases, respectively. At the same 

time, the incidence of profuse bleeding, soreness, nerve root 

irritation, and other effects, such as vasovagal reactions, was 

1% [59]. The most common problems included local swelling, 

pain at the site of needle insertion, and LBP, and known to be 

short-lived and self-limited.
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Occasionally, aberrant patterns of contrast flow may be en-

countered. In addition to intravascular penetration, epidural 

leakage is frequently observed during facet joint injections 

(Fig. 10). In recent reports, the epidural leakage was consid-

ered the result of the rupture of the facet joint capsule [60–62]. 

In such cases, an alternative approach with epidural injection 

may be considered. Furthermore, this calls for the attention 

of pain physicians due to the possibility of developing motor 

weakness after facet joint injection or epidural injection.

CLINICAL EVIDENCE

Regarding clinical evidence of the therapeutic efficacy of 

facet joint injections, two randomized trials stand out. The 

first was a high quality, randomized, double-blind, placebo 

or active-control trial by Carette et al. [63] in which the results 

were negative. The other was a moderate-quality study by 

Fuchs et al. [64] in which a weakly positive or undetermined 

effect was found for a high number of injections. Among the 

nonrandomized studies, six provided clinical evidence. Five 

of these studies reported positive results after facet joint in-

jections [65–68], whereas one study reported a negative result 

[69]. Based on the above, the clinical evidence for the efficacy 

of facet joint injections is considered limited [70].

Another randomized, controlled clinical trial evaluated the 

effectiveness of lumbar facet joint injections [71]. A total of 

229 participants were enrolled to receive facet injections with 

bupivacaine and steroid, medial branch blocks, or saline. 

The results of this study showed that facet joint injections 

had little long-term therapeutic utility, but had a prognostic 

value compared to control injections before radiofrequency 

ablation. Thus, this study’s results emphasized the diagnostic 

value of facet joint injections.

Concerning the approach technique, there has been in-

creasing interest in the use of ultrasound (US) to guide needle 

placement for facet joint injection. Compared with the 

fluoroscopic-guided technique, the distinct advantages of US 

guidance include real-time visualization of the needle, target 

structure, injectate, and the surrounding tissue. A study by 

Galiano et al. reported the feasibility of US-guided facet joint 

injections in cadavers [72]. In this study, the US was consid-

ered superior to computed tomographic-guided lumbar facet 

joint injection; however, the study included a small sample 

size of 40 patients, and lower success rates were obtained in 

obese patients. Hence, no recommendations can currently 

be given regarding the superiority of the US over fluoroscopy 

[73].

CONCLUSIONS

FJP is not diagnosed by demographic features, pain char-

acteristics, physical findings, electrodiagnostic studies, or ra-

diological evaluation as other types of LBP. Diagnostic blocks 

using comparative local anesthetic blocks or placebo injec-

tions are the only reliable diagnostic measures according to 

the current literature. Their validity, specificity, and sensi-

tivity are considered reliable in the diagnosis of FJP. Facet 

joint-related anatomical, clinical, and technical knowledge 

is essential for successful pain management. Pain physicians 

should embrace all aspects of FJP management, from diag-

nosis to interventional management.
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