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Fluoroscopy-Guided Intra-Articular Facet Joint Steroid Injection for
the Management of Low Back Pain: Therapeutic Effectiveness and
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Purpose: To evaluate the effectiveness of fluoroscopy-guided intra-articular facet
joint steroid injection for the management of low back pain, and to document the
incidence of epidural leakage.

Materials and Methods: In total, 320 facet joint injections of 244 consecutive pa-
tients were included in this study. All patients had undergone an intra-articular facet
joint steroid injection in 2007 and had follow-up post-treatment medical records.
The response to treatment was analyzed on the basis of chart documentation (ag-
gravated, no change, slightly improved, much improved, no pain). Fluoroscopic ar-
thrograms of the injections were retrospectively analyzed by two radiologists.
Results: Of the 244 patients, 85.2% (n = 208) showed improvement after an initial
intra-articular facet joint steroid injection. A total of 77.9% (n = 162) of the patients
showed symptom recurrence, with a median of a 69 day symptom-free interval,
while 30.3% (n = 74) of the patients showed symptom-free intervals of more than
six months. Overall, 74 (33.3%) of the 222 cases of intra-articular facet joint steroid
injections without concomitant epidural steroid injection showed epidural leakage
in fluoroscopic arthrograms.

Conclusion: Fluoroscopy-guided intra-articular facet joint injection is a reliable tech-
nique for the management of low back pain, with excellent immediate effectiveness
and good prolonged (> 2 months) pain relief. Epidural leakage during injection was
detected in one-third of the cases.
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INTRODUCTION

Facet joint pain is defined in a functional capacity as pain
originating from a facet joint, and is a common cause of low
back pain, with a prevalence rate ranging from 15% to 52% (1-4).
Clinical symptoms and radiological findings related to facet

joint syndrome are unreliable for the diagnosis of facet joint

172

pain, so that the diagnosis “facet joint syndrome” is made clini-
cally and by excluding other causes of low back pain (5, 6).
Facet joint pain can be managed by nonsurgical interventions,
including intra-articular facet joint steroid injections, medial
branch blocks, neurolysis of medial branch nerves, and radiofre-
quency denervation of medial branch nerves. Of these inter-

ventions, intra-articular facet joint steroid injection is helpful

Copyrights © 2015 The Korean Society of Radiology


http://crossmark.crossref.org/dialog/?doi=10.3348/jksr.2015.73.3.172&domain=pdf&date_stamp=2015-09-01

for the diagnosis (7, 8) and management (9-11) of facet joint
syndrome. The use of intra-articular steroid injections is cur-
rently increasing (12). However, its usage is controversial with
respect to the management of chronic low back pain. Some sys-
tematic reviews have concluded that there is only limited evi-
dence that intra-articular facet joint steroids can be used to
manage this type of pain (7, 13, 14); other reviews have suggest-
ed that there is moderate evidence of its success as a therapy (1,
15). Several studies have reported that intra-articular facet joint
injection was effective in short-term follow-up, but ineffective
overall in long-term follow-up, even when administered under
fluoroscopic guidance (16-18).

To the best of our knowledge, no reports have yet document-
ed the long-term results of fluoroscopically-guided intra-artic-
ular facet joint steroid injection over more than two years for
large numbers of patients. Moreover, no report has yet analyzed
the fluoroscopic arthrograms pattern. Although several reports
have analyzed outcome predictors, these studies looked at the
correlation between the efficacy of intra-articular facet joint ste-
roid injection and clinical findings in only small numbers of pa-
tients (19, 20). Similar studies to investigate outcome predictors,
including fluoroscopic arthrographic findings, have not yet been
performed on a large numbers of patients.

The purpose of this study was therefore to evaluate, by a retro-
spective review of medical records and fluoroscopic arthro-
grams, the success rate and effectiveness of fluoroscopy-guided
intra-articular facet joint steroid injection for the management
of low back pain. In addition, fluoroscopic arthrogram patterns
and the effectiveness of the facet joint injection were also ana-

lyzed with a focus on epidural leakage.

MATERIALS AND METHODS

Patient Selection

Institutional Review Board approval was obtained, and in-
formed consent was not required, for the retrospective review
of medical records. All patients who had undergone at least one
intra-articular facet joint steroid injection in 2007 were identi-
fied using a computerized database at our hospital. A total of
364 intra-articular facet joint steroid injections were performed
in 281 patients in our department in 2007. The diagnosis of fac-

et joint syndrome was based on the clinical presentation. An

jksronline.org J Korean Soc Radiol 2015;73(3):172-180

Sujin Kim, et al

intra-articular facet joint steroid injection was considered for
patients presenting with the following: 1) severe low back pain
[verbal numeric rating score (0-10) > 5.0]; 2) low back pain that
was aggravated by position change including forward flexion
and extension rotation; 3) focal tenderness in the paravertebral
area in the lower lumbar level; and 4) low back pain without re-
sponse after more than one month of conservative treatment,
such as medication and physical therapy or persistent low back
pain after a previous epidural steroid injection (21).

The target site in the facet joints was selected on the basis of
fluoroscopic manual compression. Under fluoroscopy, thumb
pressure of the patient’s lower back over the facet joint deter-
mined the tender point for the target facet joint. If the facet
joint was unclear on fluoroscopic manual compression, facet
joint levels near the area where the patient complained of pain
were determined for injection. In the case of a postoperative
facet joint injection, the injection was performed at the facet
joint level, where the joint space was visualized near the focal
tenderness area.

The inclusion criteria were as follows: 1) intra-articular facet
joint steroid injection for low back pain, 2) fluoroscopic guid-
ance for intra-articular injection, and 3) the presence of follow-
up medical records after the injection. The exclusion criteria
were as follows: 1) absence of follow-up data (n = 35 cases); 2)
diagnostic facet joint block (n = 5 cases); or 3) no fluoroscopic
images (n = 4 cases). A total of 320 intra-articular facet joint ste-
roid injections in 244 patients met these criteria and were in-

cluded in this investigation.

The Intra—Articular Facet Joint Steroid Injection
Technique

One of two spine radiologists (one with one year and the oth-
er with six years of experience) from our institute performed all
intra-articular facet joint steroid injections under fluoroscopic
guidance. The patients lay prone on the fluoroscopy table. A
uniplanar digital subtraction angiography unit (Integris Allura
Xper FD 20; Philips, Best, The Netherlands) was used for fluo-
roscopy. Following sterile skin preparation and after a fenestrat-
ed sterile drape was placed, fluoroscopy was used to check the
level and anatomy of the facet joint. Typically, a lateral to medial
angulation of between 30° and 40° was necessary to visualize

the facet joint space. In cases of L5-S1 facet joint injection, ad-
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ditional craniocaudal angulation was used to avoid conflict be-
tween the needle tract and the iliac crest. A 22 or 25-G spinal
needle was directed towards the inferior recess of the facet joint
coaxial to the X-ray beam using a posterolateral approach un-
der the oblique view of the fluoroscopy. After the needle had lo-
cated the inferior recess of the facet joint, a minimal quantity of
contrast agent [Omnipaque 300 (iohexol, 300 mg iodine per
milliliter); Amersham Health, Princeton, NJ, USA] was injected
under fluoroscopy. The intra-articular space was identified by
examination of the contrast intra-articular sigmoid linear filling
pattern (Fig. 1). Subsequently, 20 mg (0.5 mL) of triamcinolone
acetonide suspension (Tamceton 40 mg per mL; Hanall Phar-
maceutical, Seoul, Korea) and 0.5 mL bupivacaine hydrochlo-
ride (0.5 mL/0.5%; Marcaine Spinal 0.5% Heavy; AstraZeneca,
Westborough, MA, USA) were injected into the intra-articular

facet joint.

Follow—Up Procedure

Follow-up after the intra-articular facet joint steroid injection
was routinely scheduled for 2—-4 weeks, according to the patient’s
condition. We told patients that they could postpone the sched-
uled follow-up if their symptoms were still tolerable and return

Fig. 1. A 35-year-old woman undergoing an intra-articular facet joint
steroid injection at the left side L3/4 level. The fluoroscopic image
shows an intra-articular sigmoid linear filling pattern (arrows).
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to our hospital when the symptoms recurred. At follow-up, the
outcome was measured on a 5-point patient satisfaction scale (no
pain = virtually pain free; much improved = satisfactory effect;
slightly improved = some effect but unsatisfactory; no change =
ineffective; aggravated = pain provocation) and was recorded
on the medical chart. The next follow-up was usually scheduled
2 or 3 months later. In accordance with the guidelines of the
American Society of Interventional Pain Physicians, any kind
of steroid injection was performed a maximum of six times per

year in our department (22, 23).

Review of Medical Records

The items reviewed in the medical records of the patients in-
cluded the age, gender, previous operation history, symptoms,
date of facet joint injection, date of the first follow-up and re-
sponse after facet joint injections, the presence of recurrence,
symptoms controllable at last follow-up date or revisit date due
to symptom recurrence, duration of symptom relief, and total
number of facet joint injections. The retrospective review of the
patients’ medical records was conducted by one spine radiolo-
gist in January 2010.

The symptoms were categorized as low back pain only or low
back pain with leg pain. The response after an intra-articular
facet joint steroid injection was based on chart documentation
and determined by the 5-point patient satisfaction scale. Man-
agement after the first intra-articular facet joint steroid injection
was classified as follows: observation, repeat intra-articular fac-
et joint steroid injection, other interventions including epidural
steroid injection, and others such as operation, medication, or
physical therapy. If there was any symptom recurrence, it was
recorded as “revisit date due to symptom recurrence”. For the
patients whose symptoms did not recur, the last follow-up date
was recorded as “symptoms controllable at last follow-up date”
for the statistical analysis of the symptom-free interval. Those
patients who showed improvement after an intra-articular facet
joint steroid injection, but who later had symptom recurrence,
were grouped as follows: less than 30 days; 31-60 days; 61-180
days; 181-365 days; or more than 366 days.

Analysis of Fluoroscopic Arthrograms
The items reviewed in the fluoroscopic images included facet
joint injection level, success of intra-articular facet joint injec-
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tion, and the presence of epidural leakage after facet joint injec-
tions. Fluoroscopic arthrograms of intra-articular facet joint ste-
roid injections were retrospectively analyzed by two radiologists
in consensus.

The success of intra-articular facet joint steroid injections was
grouped as follows: failure (peri-articular injection of all targeted
facet joints); partial success (one or more peri-articular injection
of all targeted facet joints); and complete success (intra-articular
injection of all targeted facet joints).

The fluoroscopic images of facet joint injections were checked,
focusing on the presence of epidural leakage (Fig. 2) after con-
trast injection by two radiologists in consensus. Concomitant epi-
dural steroid injection cases (n = 98) were excluded from this
analysis; in total, 222 facet joint injections were analyzed for the
presence of epidural contrast leakage after an intra-articular facet

joint injection.

Statistical Analysis

Outcome data were analyzed with SPSS software (SPSS, ver-
sion 15; SPSS Inc., Chicago, IL, USA). To determine the median
symptom-free interval after improvement from an intra-articular
facet joint injection, the Kaplan-Meier method was used. “Symp-
toms controllable at last follow-up date” or “revisit date due to
symptom recurrence” were used for the statistical analysis of the
symptom-free interval. Instead of the recurrence date, we used

the date of the revisit to our hospital due to symptom recurrence
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because the onset of the symptom recurrence was vague in most
patients with chronic low back pain.

To evaluate the outcome predictors after an initial facet joint
injection and the effect of epidural leakage of intra-articular facet
joint injections, the responses to facet joint injection were classi-
fied as follows: positive (including no pain, much improved, and
slightly improved) or negative (including no change and aggra-
vated). Also, to evaluate the effect of epidural leakage of intra-
articular facet joint injections, the duration of symptom relief
after facet joint injections were classified as more than 2 months
or less than 2 months. Fisher’s exact test was used for these analy-

ses and a value of p < 0.05 was considered statistically significant.

RESULTS

Pre—Injection Data

In total, retrospective data from 320 facet joint injections of
244 consecutive patients (187 women, 57 men; mean age, 68.2
years; standard deviation, 11.3 years; age range, 20-98 years)
were included in this study. Most of the 244 patients presented
with chronic low back pain, including only back pain (n = 88,
36.1%) and back pain with leg pain (n = 156, 63.9%).

Response after an Initial Intra—Articular Facet Joint
Steroid Injection

The initial follow-up after an intra-articular facet joint steroid

A B

c

Fig. 2. A 75-year-old man underwent intra-articular facet joint steroid injection from both sides at the L4/5 level.
A. A fluoroscopic image of the left side L4/5 facet joint injection shows the intra-articular arthrographic pattern.
B, C. On oblique (B) and anteroposterior (C) fluoroscopic images of the ipsilateral side L4/5 facet joint injection, there is contrast leakage into the

epidural space (arrows).
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injection was conducted after 24.8 days on average (standard de-
viation, 19.3 days; range, 3-93 days). Responses according to the
5-point patient satisfaction scale are shown in Table 1. Improve-
ment (including slightly improved, much improved, no pain)
was seen in 208 patients (85.2%). Excellent improvement (includ-
ing much improved, no pain) was seen in 168 patients (68.9%).
In the postoperative patients, improvement (including slightly
improved, much improved, no pain) was seen in 16 patients
(80%). Excellent improvement (including much improved, no
pain) was seen in 10 patients (50.0%). There was no statistically
significant difference in the rate of pain improvement after an
initial facet joint injection between the non-operative and post-
operative groups (p = 0.51). In addition, the presence of leg pain
was not statistically significant in the rate of pain improvement
after an initial facet joint injection (p = 0.71).

Intra-articular facet joint steroid injections were repeated ac-
cording to the patients response and willingness. Most patients
only underwent an initial intra-articular facet joint steroid in-
jection (n = 189, 77.5%). Repeated intra-articular facet joint in-
jections were given four times to 6 patients (2.5%), three times to
9 patients (3.7%), and twice to 40 patients (16.4%) until Decem-
ber 2007.

Follow—Up and Recurrence after Serial Intra—Articular
Facet Joint Steroid Injection

Among the 208 patients who showed improvement after a
facet joint injection, 162 (77.9%, n = 162/208) showed symptom
recurrence. The recurrence dates were grouped as shown in Ta-
ble 2, which also includes those groups that experienced no re-
currence and those with no improvement. The median symp-
tom-free interval for cases that showed improvement after a

facet joint injection was 69 days (95% confidence interval 52.2—

Table 1. Response after an Initial Intra-Articular Facet Joint Steroid
Injection

After Initial Intra-Articular Facet Joint Injection

85.8 days). Of the total 244 patients, 32% (n = 78) reported few-
er than 60 days of pain relief, 53.3% (n = 130) reported more
than 60 days pain relief, and 14.8% (n = 36) reported no pain
relief. Overall, 30.3% reported a symptom-free interval of more
than 6 months. In the postoperative patients, 50.0% (n = 10) re-
ported fewer than 60 days of pain relief, and 30.0% (n = 6) re-
ported more than 60 days of pain relief. Only 20.0% reported a

symptom-free interval of more than 6 months.

Total Numbers of Intra—Articular Facet Joint Steroid
Injections per Patient from 2007 to December 2009

The total numbers of intra-articular facet joint steroid injec-
tions per patient administered from 2007 to December 2009 are
shown in Table 3. The mean total numbers of facet joint injec-
tions per patient was 2.1 in the 244 patients (standard deviation,
1.96; range, 1-15) during this period. Most patients underwent
intra-articular facet join steroid injection fewer than five times
(223/244, 91.4%) from 2007 to 2009.

Fluoroscopic Arthrograms
In the 320 intra-articular facet joint steroid injections, all fac-

et joint injections were successful under fluoroscopic guidance

Table 2. Follow-Up and Recurrence after a Serial Intra-Articular
Facet Joint Steroid Injection

Frequency
In Total Patients
(n = 244) (%)

Recurrence In Postoperative

Patients (7 = 20) (%)

No improvement 36(14.8) 4(20.0)
Temporary (< 1 month) 46 (18.9) 7 (35.0)
1-2 months 32(13.1) 3(15.0)
2-6 months 56 (23.0) 2 (10.0)
6 months-1 year 21(8.6) 1(5.0)

> 1 year 53 (21.7) 3(15.0)
Total 244 (100) 20 (100)

Table 3. Total Numbers of Intra-Articular Facet Joint Steroid Injec-
tions Administered from 2007 to December 2009

Response In Total Patients In Postoperative

(n = 244) (%) Patients (n = 20) (%)

No discomfort 20 (8.2) 1(5.0)
Much improved 148 (60.7) 9 (45.0)
Slightly improved 40 (16.4) 6 (30.0)
No change 34(13.9) 4(20.0)
Aggravated pain 2(0.8) 0(0)
Total 244 (100) 20 (100)

Total Number of Facet Joint Injection Frequency (%)
1 135 (55.3)
2 50 (20.5)
3 23(9.4)
4 15(6.1)
5 7(29)
>5(6-15) 14(5.7)
Total 244 (100)

176
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Table 4. Response and Recurrence According to the Presence of Epidural Leakage after Intra-Articular Facet Joint Steroid Injections

Epidural Leakage (+) Epidural Leakage (-)

After Intra-Articular Facet Joint Injection (n = 74) (%) (n = 148) (%) p-Value
Response 0432
Positive (including no discomfort, much improved, and slightly improved) 65 (87.9) 123 (83.1)
Negative (including no change and aggravated pain) (122) 25(16.9)
Recurrence 0.776
Less than 2 months 39(52.7) 74 (50.0)
More than 2 months 35(47.3) 74 (50.0)

[partial success (n = 15, 4.7%) and complete success (n = 305,
95.3%)], according to the fluoroscopic arthrogram findings.
The presence of epidural leakage was found in fluoroscopic
images of 74 (33.3%) of the 222 facet joint injection cases. The
responses and the duration of symptom relief after facet joint
injections according to the presence of epidural leakage are
shown in Table 4. There were no significant differences in the
response and duration of symptom relief after facet joint injec-

tions between two groups.

DISCUSSION

Our results showed that approximately 85% of patients had
improvement after an initial intra-articular facet joint steroid in-
jection; approximately 69% of the patients showed excellent im-
provement after the initial injection. On the other hand, approx-
imately 78% of the patients showed symptom recurrence, with
a median symptom-free interval of 69 days, while approximate-
ly 30% of the patients showed a symptom-free interval of more
than 6 months. One third of the intra-articular facet joint injec-
tions showed epidural contrast leakage.

According to a study by Destouet et al. (17), among 54 pa-
tients who underwent intra-articular facet joint injection, 54%
(n = 29/94) immediately responded to the injection, 20% (1 =
11/54) had prolonged relief, and only 11% (n = 6/54) remained
free of pain for 6-12 months. Carette et al. (24) suggested that
about 22% (n = 11) of 49 patients showed sustained improve-
ment for 6 months following one intra-articular fact joint injec-
tion. Gorbach et al. (19) reported that about 74% (n = 31) of 42
patients had an immediate positive response to the intra-artic-
ular facet joint injection, whereas only 34% (n = 14/42) of these
patients exhibited a positive effect after 3 months. Our results

were better than those reported previously: 85% of our patients
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reported an immediate response, approximately 53% had pro-
longed pain relief (> 2 months), and 30% remained free of pain
for more than 6 months. These results could be due to variety of
factors including patient selection bias, the precise injection tech-
nique under fluoroscopy, and checking the intra-articular loca-
tion of the needle by arthrography.

Lynch and Taylor (25) suggested that the intra-articular facet
joint injection is more effective than the pericapsular injection.
Obtaining a better therapeutic effect for the intra-articular in-
jection was theoretically thought to be important because the
facet joint pain may be caused by synovitis inside the joint (25-
27). Based on the previous studies that demonstrated the in-
volvement of inflammatory mediators in degenerative facet
joints to explain facet joint pain, we suggest that intra-articular
facet joint steroid injections may provide intermediate-term
pain relief in those patients whose pain is accompanied by an
active inflammatory process (17, 28-30).

This study included the intra-articular facet joint injection of
postoperative patients. The immediate effectiveness of this injec-
tion was similar to that of the intra-articular facet joint injection
in the total patients. In addition, the symptom-free interval of the
postoperative patients was similar to that of the total patients.

The success rate of the intra-articular facet joint steroid injec-
tion under fluoroscopic guidance was excellent (100%) in our
study. These results demonstrate that we could easily approach
the intra-articular space of the facet joint under fluoroscopy
guidance.

According to our study, epidural leakage was found frequently
during intra-articular facet joint steroid injection. To our knowl-
edge, only two studies have previously reported the occurrence
of epidural leakage during such an injection. Shih et al. (31) and
Schulte et al. (16) reported an incidence of approximately 1% (n
= 3/39 and n = 3/277) on the basis of clinical and radiological
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findings, respectively. However, our study suggested that the in-
cidence of epidural leakage during intra-articular facet joint in-
jection was approximately 33%. Epidural leakage of the injectate
could result from the rupture of the facet joint capsule caused
by the intra-articular facet joint injection. In addition, our study
showed that there was no significant difference in the response
and duration of symptom relief after facet joint injections accord-
ing to the presence of epidural leakage.

This common epidural leakage in intra-articular facet joint
injection means that intra-articular facet joint steroid injections
could approach to the epidural space and have the effectiveness
of an epidural injection. In cases of high-risk patients who have
bleeding tendencies, severe spinal stenosis, or severe neural fo-
raminal stenosis, the leakage of an intra-articular facet joint ste-
roid injection under fluoroscopy might prove to be an easier and
safer technique than a direct epidural steroid injection. The ef-
fectiveness of epidural leakage during an intra-articular facet
joint injection could be expected to be similar to that of epidur-
al injection. We could suggest that the epidural leakage of intra-
articular facet joint injection is worthy of consideration, espe-
cially in high-risk patients who have bleeding tendencies. Also,
we suggest that a triamcinolone acetonide suspension could be
used for the intra-articular facet joint injection despite the epi-
dural leakage of the intra-articular facet joint injection. Epidur-
al leakage of the intra-articular facet joint injection could not
cause direct epidural vessel penetration or vascular injury, which
result in epidural hematoma or intra-arterial injection of steroid
suspension. Therefore, epidural leakage of the intra-articular fac-
et joint injection is unlikely to cause complications such as epi-
dural hematoma or spinal cord ischemia. Fluoroscopy is then
helpful simply for accessing the intra-articular facet joint space
and confirming epidural leakage during the intra-articular facet
joint injection.

Our study had the following limitations. Because we restro-
spectively analyzed the original medical records and fluoroscop-
ic arthrograms, we could not form a control group receiving a
placebo treatment or design a regular follow-up. However, the
presence and extent of the placebo effect have to be taken into
account when discussing the efficacy of facet joint injections
(19, 32). In addition, we thought that the presence of the pa-
tients’ symptoms was more important than regular follow-ups.

Facet joint pain was diagnosed on the basis of clinical findings

178

in our study because we assumed that intra-articular facet joint
steroid injection has diagnostic and therapeutic implications. In
addition, if we included only patients who were diagnosed by a
diagnostic facet joint block, the study would have shown better
results. Thirdly, we could not analyze the effectiveness of epi-
dural leakage and investigate the conservative treatment of pa-
tients, such as with medication or physical therapy, because the
characteristics of the patients who were included in this study
were heterogeneous. We suggest that a control study is needed.
In addition, the leakage to the back muscles could not be in-
cluded in our assessment of the epidural leakage of the facet joint
injection because we retrospectively reviewed the fluoroscopic
images and the leakage to the back muscles is difficult to differ-
entiate from the diagnostic contrast injection during the ap-
proach to the facet joints.

In conclusion, this study showed that fluoroscopy-guided in-
tra-articular facet joint injection exhibits excellent immediate
effectiveness and good prolonged pain relief (> 2 months) in pa-
tients with chronic low back pain; moreover, it is a reliable and
easy technique for the management of low back pain. Epidural
leakage during intra-articular facet joint injection was detected

in approximately one-third of the cases.
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