
Observational Study Medicine®

OPEN
Ultrasound versus fluoroscopy-guided medial
branch block for the treatment of lower lumbar
facet joint pain
A retrospective comparative study
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Abstract
The aim of this study was to compare the mid-term effects and benefits of ultrasound (US)-guided and fluoroscopy (FL)-guided
medial branch blocks (MBBs) for chronic lower lumbar facet joint pain through pain relief, functional improvement, and injection
efficiency evaluation.
Patients with chronic lumbar facet joint pain who received US (n=68) or FL-guided MBBs (n=78) were included in this

retrospective study. All procedures were performed under FL or US guidance. Complication frequency, therapeutic effects, functional
improvement, and the injection efficiency of MBBs were compared at 1, 3, and 6 months after the last injection.
Both the Oswestry Disability Index (ODI) and the verbal numeric pain scale (VNS) improved at 1, 3, and 6 months after the last

injections in both groups. Statistical differences were not observed in ODI and VNS between the groups (P> .05). The proportion of
patients who reported successful treatment outcomes showed no significant differences between the groups at different time points.
Logistic regression analysis showed that sex, pain duration, injectionmethods, number of injections, analgesic use, and age were not
independent predictors of a successful outcome. US guidance was associated with a significantly shorter performance time.
US-guided MBBs did not show significant differences in analgesic effect and functional improvement compared with the FL-

guided approach. Therefore, by considering our data from this retrospective study, US-guided MBBs warrant consideration in the
conservative management of lower lumbar facet joint pain.

Abbreviations: ANOVA = analysis of variance, BMI = body mass index, FL = fluoroscopy, MBBs =medial branch blocks, ODI =
oswestry disability index, OOP = out of plane, US = ultrasound, VNS = verbal numeric pain scale.
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1. Introduction

Lumbar facet joints have been implicated in the cause of chronic
pain in 15% to 45% of patients with chronic low back pain
(LBP),[1–5] which was based upon their responses toward
controlled, diagnostic blocks according to the criteria set by
the International Association for the Study of Pain.[6]

Treatment effects for facet join pain in 3 types of intervention,
including intraarticular injection, medial branch nerve block
(MBB), and neurolysis using radiofrequency, have been
reported.[5] Appropriate management methods for the facet
joint pain are still in argument.[7–12] The long-term therapeutic
effects of intra-articular injections for the facet joints have not
been satisfactory compared with neurolysis using radiofre-
quency.[7,13] However, they showed that MBBs can be used as
an alternative to neurolysis using radiofrequency.[5,7,13]

MBBs using computed tomography (CT) or fluoroscopy (FL)
have been performed for the diagnosis and treatment of clinical
facet joint pain.[14] The patients may be exposed to considerable
radiation dose to identify the symptomatic joint or to rule out
facet joint pain during MBBs using CT or FL. However, an
ultrasound (US)-guided approach can be safe and reliable
without radiation exposures and special spaces for radiation
devices.[15] Recently, US-guided MBBs demonstrated high
success rates, cost-effectiveness, and fewer complications than
conventional methods.[15–18]

However, in previous studies, only needle location, safety, and
the short-term therapeutic effects were observed. Hence, this
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retrospective study aimed to evaluate mid-term pain, and the
functional improvement of the patient facilitated by US-guided
MBBs in comparison to FL-guided MMBs. In addition, the
incidence of adverse event, US treatment outcomes and efficiency
(decreased performance time) were also evaluated as secondary
outcomes.
2. Methods

2.1. Study design

This retrospective, comparative study of chart data maintained
patient privacy and data confidentiality throughout the research
process. Approval from the institutional review board of the
corresponding author’s affiliated university was obtained. This
study did not have direct contact with the study group and all the
patient identifiers were discarded from the data set at the time of
initial collection, thus we got a waiver of informed consent.
2.2. Subjects

Potential participants were those who received US or FL-guided
MBBs at the outpatient clinic of the rehabilitation center from
January 2013 to December 2014. Their baseline information was
checked by self-assessment questionnaires about pain level and
functional status. Electronic clinical records and questionnaire
responses were retrospectively reviewed to determine data
compliance and inclusion criteria.
We selected patients 18 years of age or older who had received

a US or FL-guided MBBs for the chronic lumbar spinal pain
Figure 1. Ultrasound-guidedmedial branch block. (A) Long-axis view of the lumbar
view of the lumbar spine with L4/L5 and L5/S1 facet joint contours and the S1 (
processes and the sacral ala (SA). Upper edge of the transverse process, or the
anatomical target (arrow). (D) Short-axis view of the sacrum showing the S1 median
L4/L5 segment showing the interspinous ligament (ISL), L5 superior articular pro
superior articular process (SAP) and the L4 transverse process for an approach
lumbosacral segment showing the interspinous ligament (ISL), S1 superior articular
the S1 superior articular process (SAP) and the sacral ala for an approach to the
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treatment. And the pain duration should be at least 3 months
over. A local anesthetic block was used to diagnose lumbar facet
joint pain.[3,5] Patients who did not respond to conservative care
including analgesic medication and physical therapy for at least
4 weeks were included in this study. They all reported at least
5 points on the verbal numeric pain scale (VNS) and experienced
pain on most days for 3 months over. Patients with a previous
history of spinal stenosis, herniated lumbar disc, psychological
problems, any active infectious or inflammatory diseases,
rheumatoid disorders, or neurological diseases such as lumbar
radiculopathies, Parkinson disease, and stroke were excluded.
Patients who had received lumbar-related surgical treatment were
also excluded.

2.3. Injection methods

FL or US-guided MBBs used in the treatment of symptomatic
lower lumbar facet joint pain was common practice in our
service. Before the provision of consent, the patient received
detailed information regarding the procedure, expected benefits,
and risks.
The procedures were performed by a physician (Y. Park) with

more than 7 years of experience with US and FL-guided
procedures. All treatments were performed as an outpatient
procedure. Accuvix XQ (SamsungMedison, Seoul, Korea) with a
linear probe at 6 to 12MHz was used as US device.
In accordance with the standard practice, we performed a US

examination to identify all important structures before skin
disinfection wrap the US transducer in a sterile cap. Starting at
the sacrum, the sonographic long-axis view begins with the
spine showing the L5 spinous process andmedian S1 crest (SC). (B) Long-axis
arrow) dorsal foramen. (C) Long-axis view showing the L4 and L5 transverse
sacral ala, immediately lateral to the superior articular process is the correct
crest (arrow head) and the surface of the sacrum (arrow). (E) Short-axis view of
cess (SAP), and L4 transverse process (TP). Target point on between the L5
toward the right-sided L4 medial branch (arrow). (F) Short-axis view of the

process (SAP), the sacral ala (SA), and the iliac crest (IC). Target point is between
right-sided L5 dorsal ramus (arrow).



[19]

Figure 2. Ultrasound-guided medial branch block by a posterolateral approach with short-axis view and an in-plane free-hand technique. (A) The needle (arrow) is
positioned using short axis in-plain approach to the angle between superior articular process (SAP) and the transverse process (TP) for a right-sided L4 medial
branch block. (B) Check-up of the needle tip (N) positioned at the upper part of the L5 transverse process (L5) is facilitated using a long-axis and out-of-plane view.

Figure 3. Fluoroscopy-guided medial branch block. (A) Anteroposterior view.
The contrast medium filled the L4/L5 superior articular processes for the L3/L4
medial branch block and the groove between the ala of the sacrum and the
superior articular process of the sacrum for the L5 dorsal ramus. (B) Lateral
view.
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transducer positioned at the midline (Fig. 1A). Once the long-
axis midline is obtained, the transducer is gently shifted laterally
until a “saw-tooth” hyperechoic line is seen; this bony structure
represents the superior and inferior articular process of the
lumbar laminae (Fig. 1B).[19] As the probe is moved further in the
lateral direction, a hyperechoic dotted line representing the
transverse processes (TPs) appears and a hyperechoic soft tissue
between them (Fig. 1C). The TPs were counted caudally from the
highest mark to the 5th lumbar vertebrae and sacrum.
After the completion of the long-axis view scan, then the

transducer was rotated into a short-axis view to delineate the
sacrum as a bony landmark distinguished by the first distinct
midline bony protuberance at the level of the S1 median sacral
crest (Fig. 1D).[15,19] From the aforementioned landmark, the
transducer was then moved cephalad to visualize the junction of
the S1 superior articular process (SAP) with sacral ala as the
anatomical target for MBBs (L5 dorsal ramus) (Fig. 1E) and the
angle between the SAP and TP as the L3/4 MBBs (Fig. 1F).
After sterile skin preparation, a 23-gauge, 9- or 11-cm spinal

needle was directed in the US plane at an angle of about 45° to 60°
to the skin, advancing laterally and medially until the needle tip
reached the target and bony contact (Fig. 2A).[15,16,19] A long-
axis paravertebral view was obtained to identify the position of
the needle in the cephalad margin of the TP (Fig. 2B).[15,16,18,19]

The L5 dorsal ramus block can be technically challenging due to
the height of the iliac crest. If the iliac crest covered the field of
view, the injection was performed using an out-of-plane (OOP)
approach.[19]

After identification of the needle position following negative
aspiration test for blood, a volume of 1mL of a mixture of 1%
lidocaine (0.5mL) and dexamethasome (5mg/mL at 0.5mL) was
injected under real-time US guidance with short-axis view.
During injection, it was necessary to check for appropriate needle
placement by observing for hypoechoic expansion resultant
from the injectate via real-time US. A failure to properly identify
hypoechoic expansion may indicate improper placement or
intravascular injection. Following this, the needle would be
repositioned.
3

All FL-guided MBBs were performed on prone-positioned
patients using a posterior approach. At the level L3 to L4, MBBs
are done by targeting the junction of the upper border of the TP
and SAP.[20,21] The L5 dorsal ramus is blocked in the groove
between the ala of the sacrum and the SAP of S1.[20,21] TheMBBs
were performed on a minimum of 2 nerves to block a single joint.
Spine needle 22-G (Spinocan; BRAUN, Melsungen, Germany)

was placed on the anatomical target; 0.2mL of the nonionic
contrast medium Omnipaque 300 (GE Healthcare, Carrigtohill
Co., Cork, Ireland) can be injected to test for the incidence of
venous uptake. If venous uptake occurred, the needle was
readjusted by 1 to 2mm and the test was repeated.[21] If there was
no venous uptake, a volume of 1mL of a mixture of 1% lidocaine
(0.5mL) and dexamethasone (5mg/mL at 0.5mL) was injected
into the target nerve (Fig. 3A, B).
Basically, patients received 2 consecutive therapeutic injections

at a 2-week interval. The following list indicates the patient
satisfaction scores after the therapeutic injections. The patient
satisfaction score was measured on the 5th-grade scale after 2

http://www.md-journal.com
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weeks of the first injection (<0, indicating no effect at all; 1,
indicating a bad response; 2, indicating a fair response; 3,
indicating a good response; and ≥4, indicating an excellent
response). Each score, with reference to the patients’ experience
of pain alleviation, is indicated thusly: “excellent” meaning that
the patient was “satisfied with the treatment result as expected”;
“good,” indicating that the pain relief was “not as much as
expected but willing to try this treatment next time when pain
redevelops”; “fair” indicating that the treatment “had some
effect but not enough to choose the same treatment next time
when pain re-develops”; and finally, “bad,” indicating that the
treatment had the “same effect as the prior treatment or worse.”
However, there were some exceptions to the 2 successive

injection protocols. Patients who showed significant improve-
ment for the pain (≥50% improvement on the VNS score) did not
get a second injection. A second injection or reevaluation was not
considered if the pain worsened, no change, or the patient
satisfaction score was less than or equal to the “Fair” grade. If the
patient satisfaction score is “Good” despite a VNS score
improvement of less than 50%, a second injection was scheduled.
As all patients did not show improvement with treatments such as
anti-inflammatory drugs and 4-week physical therapy, there were
no restrictions on the duration of previous exercise programs,
pharmacotherapy, or return to work. Specific physical therapy,
occupational therapy, brace, or other specific interventions have
not been utilized.
2.4. Review of the clinical date

We used a standardized chart abstraction form to collect
demographic data, treatments, pain severity, analgesic use, and
functional evaluation. Follow-up interviews were performed by
nursing staff who were not involved in the procedure and were
performed during the visit at 1, 3, and 6 months postinjection.
Outcome measurement was assessed by the Oswestry

Disability Index (ODI), and the VNS. ODI was one of the most
commonly used disease-specific measurement tool for patients
with LBP.[22] ODI is calculated on the basis of each score, which
consists of 10 items. Each of the 10 items is scored from 0 to 5,
and the sum is added andmultiplied by the factor of 2. Therefore,
the ODI ranges from 0 to 100. When using VNS, the patient was
asked to rate the pain from 0 to 10, with 0 and 10 representing
“no pain” and “worst pain,” respectively. There were a total of
11 integers inclusive of 0 and 10.[23]

Successful outcomes were defined as patients with a VNS score
of more than 50% improved and ODI improved by more
than 40%. Patients who failed to meet these criteria or who,
subsequent to undergoing MBBs, underwent an invasive
procedure during a follow-up period were considered to have
failed the treatment. Patients with successful treatment outcomes
were referred to be responsive and patients without successful
treatment outcomes were referred to be nonresponsive. Indepen-
dent variables such as injection method, number of injections,
pain duration, sex, and age were recorded on the medical chart.
Predictive variables, such as the classification of the patients’ age,
were categorized into 5 age groups: those who were <39 years
old, and those between the age brackets of 40 to 49, 50 to 59, 60
to 69, and >70 years old accordingly. Pain duration was also
treated as a potential predictor and classified as acute or subacute,
chronic for less than 6 months or more than 6 months.[24] The
performance time and the number of needle passes were
recorded. For the US guidance, performance time was defined
as the time interval between the point of contact of the US probe
4

with the patient’s skin and the completion of the injectate.
For FL guidance, performance time was defined as the temporal
interval between the first radiographic image and the end of the
second injection.[25,26]

We checked if there were any adverse events such as severe
back pain just after injection, facial flushing, or vasovagal
reaction sign. Each patient handed the questionnaire after the
injection and asked them to complete it within 48hours, and
returned it after 2 weeks of follow-up visits.
2.5. Statistics

Age, body mass index (BMI), pain duration, analgesic use, and
the number of injections were compared using Pearson Chi-
square and Wilcoxon rank-sum test were used. At each time
point, VNS and ODI were compared by repeated-measures
analysis of variance (ANOVA), and the Bonferroni correction
was performed for post-hoc comparison. The Pearson Chi-square
was used to test the differences in proportions. Fisher exact test
was used wherever the expected value was less than 5. Univariate
analysis was performed to evaluate the relationship between the
possible outcome predictors and the therapeutic effect by using
Pearson Chi-square test. Logistic regression analysis was
performed to assess whether the injection method, the number
of injections, sex, pain duration, analgesic use, and age were
independent predictors of a successful outcome. Statistical
analyses were performed with SAS Enterprise Guide 4.1 (SAS
Institute Inc. 2006). The level of statistical significance was set as
P< .05.
3. Results

Of the 214 MBBs, using either US (n=94) or FL (n=120),
performed during this study, the inclusion criteria were met for
146 (68.2%) injections. Fifty-four (25.2%) injections were
excluded, as the patient did not complete the follow-up survey.
Fourteen (6.5%) injections were excluded because patients were
withdrawn owing to an incidence of rheumatoid disorders (n=6)
and stroke (n=8). Finally, 68 patients in the US and 78 patients in
the FL group were included in this study (Fig. 4).
The average age of the patients was 57.5±10.3 years in the FL

group and 57.9±10.6 years in the US group, without significant
difference. There were no significant differences in general
characteristics such as sex, BMI, duration of pain, use of
analgesic, and number of injections (Table 1).
ODI and VNS showed significant improvement at 1, 3, and

6 months after the last injection in both groups. No significant
difference in ODI and VNS between the 2 groups was present at
baseline, or at 1, 3, and 6 months after the last injections
(Table 2). For the period, 16 patients were reinjected and a single
patient underwent surgery at the US-guided group for 1 month.
Fifty-two patients (76.5%) were successfully treated. Meanwhile,
18 patients were reinjected and 2 patients underwent an invasive
procedure at 1 month in the FL-guided group. Fifty-eight
(74.4%) patients showed successful treatment outcome. At
3 months, 9 patients were reinjected and 43 (63.2%) patients
showed successful outcomes in the US-guided group. In addition,
9 patients were reinjected and 49 (62.8%) patients showed
successful outcomes in FL-guided group. At 6 months, 8 patients
were reinjected and 35 (51.4%) patients showed successful
treatment outcome in the US-guided group. Furthermore, 7
patients were reinjected and 1 patient underwent invasive
procedure, with a total of 41 (52.5%) patients showing successful



Figure 4. Subjects flow diagram.
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treatment outcome in the FL-guided group (Fig. 4). There was no
significant difference in treatment success rates between the 2
groups at each evaluation period.
Injection method, sex, age, duration of pain, analgesic use, and

number of injection were not independent predictors of theMBBs
efficacy as indicated using univariate and multiple logistic
regression analyses (P> .05) (Tables 3 and 4).
The performance time was significantly lower with US than

with FL (at 323 vs 430seconds; both P< .001). There was no
clinically significant decrease in the use of analgesics (nonsteroi-
dal anti-inflammatory drug, NSAID, and opioid) between
the 2 groups at 6 months after injection. Immediately after the
procedure, a vasovagal reaction was present in 4 patients in the
US group and 6 patients in the FL group. Two patients in the US
group and 3 in the FL group showed a transient headache
Table 1

General characteristics of the patients.

Ultrasound-guided
medial branch block

(n=68)

Fluoroscopy- medial
branch block

(n=78) P

Age, y 57.9±10.6 57.5±10.3 .738
Sex
Female 47 (69.1%) 55 (70.5%)
Male 21 (30.9%) 23 (29.5%) .859
BMI, kg/m2 25.84±2.61 25.71±2.75 .459
Number of injection 1.43±0.498 1.49±0.503 .729
NSAID usage 50 (73.5) 58 (74.4) .909
Opioid usage, 42 (61.8) 44 (56.4) .512
Pain duration, mo 6.7±2.4 6.5±2.2 .464

Values are mean± standard deviation.
BMI = body mass index.

5

(P> .05). Overall, 3 in the US group and 5 in the FL group
reported temporary pain aggravation (back or the lower
extremity) 48hours after injection during 2-week follow-up.
None of the patients reported headache suggesting postlumbar
puncture syndrome, decompensated heart disease, or diabetes.
No case of infection or hematoma was reported for 2 weeks after
the procedure. Blood aspiration before injection was reported in
7% of the FL group and 0% of the US group. Intravascular
contrast spread was observed in 6% of the FL group.
4. Discussion

This retrospective study showed clinically meaningful and
significant improvements in all parameters at the end of a mid-
term period in both FL and US group.
Traditionally, MBBs have been performed with FL or CT

guidance. However, these methods require an exposure to
radiation, have a higher cost relative to other methods, and
involve bulky devices.[18] In contrast, US provides an imaging
Table 2

Comparison of verbal numeric pain scale (VNS) and Oswestry
Disability Index (ODI) from baseline to 1, 3, and 6 months after the
last injection.

Baseline 1-mo 3-mo 6-mo

VNS Ultrasound 6.35±0.94 2.66±1.62
∗

2.66±1.66
∗

2.86±1.60
∗

fluoroscopy 6.57±0.84 2.88±2.02
∗

2.77±1.82
∗

2.80±1.79
∗

ODI Ultrasound 30.25±3.87 15.71±6.96
∗

15.42±5.74
∗

15.91±6.04
∗

fluoroscopy 31.08±4.88 15.88±7.55
∗

14.76±5.65
∗

16.00±6.91
∗

Values are mean± standard deviation.
ODI = Oswestry Disability Index, VNS = verbal numeric pain scale.
∗
P< .05: Comparison before and after the injection.

http://www.md-journal.com


Table 3

Univariate analysis for the possible outcome predictors for
injection effectiveness at follow-up.

Characteristic
Responsive
(N=76)

Nonresponsive
(N=70) P

Injection method
US (%) 35 (46.1) 33 (47.1)

Fluoroscopy (%) 41 (53.9) 37 (52.9) .895
Sex
Female 56 (73.7) 46 (65.7)
Male 20 (26.3) 24 (34.3) .367

Age, y
�39 3 (3.9) 3 (4.3)
40–49 14 (18.4) 12 (17.1)
50–59 26 (34.2) 24 (34.3)
60–69 23 (30.3) 22 (31.4)
>70 10 (13.2) 9 (12.9) 1.000

Number of injections
1 41 (53.9%) 38 (54.3%)
2 35 (46.1%) 32 (45.7%) .967

Analgesic use n (%)
NSAID usage 59 (77.6%) 49 (70.0%) .294
Opioid usage, 50 (65.8%) 36 (51.4%) .078

HLD = herniated lumbar disc, NSAID = nonsteroidal anti-inflammatory drug.
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form that is unrelated to radiation exposure and with radiation
exposure and identifies soft tissue targets.[18] Greher et al[15] have
reported that 50 bilateral US-guided approaches to the lumbar
medial branch were performed in 5 embalmed cadavers, in which
45 of the 50 needle tips were located at the correct target point.
Shim et al[18] reported that in 20 patients diagnosed with lumbar
facet joint mediated pain, 101 needles were positioned by the US
toward the lumbar segment under FL control, in which 96 needles
were positioned correctly and 2 injections had an intravenous
distribution of the contrast agent. The mean pain score on the
VNS decreased from 52 to 16 after the block. Greher et al[16]

performed 28 US-guided lumbar MBBs in 5 patients. They
reported a high success rate, no complications, no sign of a nerve
root block, and no incidence of other neurologic symptoms. Two
of the five patients had no pain during the evaluation period after
30minutes and 3 had a 50% reduction in pain scores.
Compared to the FL-guided procedure, the US-guided

procedure had several limitations. The resolution of US is limited
in the deeper layers due to the physical characteristics of the
waves. It could be difficult to check if the needle tip is located at
the target point. There are several techniques to resolve this
problem. First, Marhofer and Chan[27] described the trichoto-
mous technique of alignment, rotation, and tilting movements of
the US transducer while scanning to allow for the improved
Table 4

Multiple logistic regression analysis for the possible outcome
predictors for injection effectiveness at follow-up.

Factor OR 95% CI P

US vs FL -guided method 0.961 0.498–1.855 .905
Sex 1.460 0.705–3021 .308
Age group 0.954 0.139–6.556 .999
Pain duration 1.049 0.516–2.131 .895
Number of injection 0.992 0.508–1.935 .981
NSAID usage 1.128 0.414–3.069 .814
Opioid usage 0.497 0.203–1.216 .126

95% CI = 95% confidence interval, FL = fluoroscopy, OR = odds ratio, US = ultrasound.
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placement of the needle tip and shaft for better visualization. For
the second method, correct injection into the target lesion was
similarly identifiable by high shadow filling conferred by US
contrast agents.[28] With regard to the third method, hydro-
localization was the term attributed by Bloc et al.[29] This
maneuver was generally performed by observing the movement
of the surrounding tissue with moving the inserted needle.
The second limitation is that US-guided MBBs cannot clearly

detect intravascular injections or inadvertent foraminal spreads.
FL-guided MBBs at the lumbar level of the spine are, on average,
likely to be intravascular at an incidence of 3.7% of the
procedures performed.[30] Therefore, severe complications can
occur if arterial corticosteroid injection is performed. Although
the location of small vessels can be visualized by color Doppler, it
is difficult to detect small and deep vessels in obese people. Even if
we did not visualize a small critical vessel through US, we could
not necessarily exclude its presence. In the case of adding
corticosteroid, nonparticular corticosteroid is recommended for
the safety. In the case of infiltration of particular agent into
microvessel cannot be identified with US alone, it can cause
neurological damage.
The L5 dorsal ramus block can be technically challenging due

to the elevation of the iliac crest.[19] If the iliac crest was obscuring
the view of the US, the injection would be performed using a
short-axis OOP approach.[19] The OOP approach has difficulties
with accurately targeting the site of interest, as the on-screen
visualization of the hyperechoic dot may ambiguously represent
either the needle tip or the needle shaft.[31] In this study, both
the short-axis and long-axis views were used to determine the
position of the target lesion to ensure for appropriate needle tip
placement. When the L5 dorsal ramus block was performed in
the OOP approach, the transducer was located at the L5/S1 level
in the short-axis view.[19] The angle between SAP S1 and the
sacral ala is centered on the image. The needle was inserted
directly caudal to the midpoint of the transducer toward the
caudocephalad direction until the tip of the needle contacted the
bone. Then, the transducer was rotated to obtain the long-axis
view, followed by positioning at the sacral ala within the plane of
the TP. Hypoechoic expansion generated by the injectate from
the needle tip was checked via real-time US. If there was a failure
to identify this phenomenon, the needle was guided again to
ensure for appropriate needle placement, as to avoid uninten-
tional intravascular injection.
In this study, the performance time was significantly quicker

with US than with FL. This may have occurred as a result of
2 reasons. Firstly, fluoroscopic imaging requires anteroposterior
(AP), lateral, and oblique views for the appropriate placement of
the needle, which is a critical step for safe needle placement and
for the correct identification of the target lesion. This can be time-
consuming. Furthermore, as the procedure involved intermittent
FL, an ample amount of time was required, in addition to the
requirement of lengthier performance times to allow for the
injection of the contrast media.
In contrast, US allowed for the visualization of the contours of

the root of the SAP; these were immediately identifiable in short-
or long-axis view and were less affected by the patient’s position.
In addition, the procedure was quicker because the injection was
performed under real-time US showing the needle.
There are some limitations to the current study. First, this study

was a retrospective designed study. We selected patients with
extensive inclusion and exclusion criteria outlined in theMethods
section, but were still able to include patients’ heterogeneity in
this study. In addition, we could not entirely exclude the patient
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participation in other treatments such as medication or physical
therapy during follow-up periods from our study. Second, both
procedures were performed by 1 physician, and thus, this study
only reflected the operator experience of one 1, thereby limiting
the generalizability of the study results. Third, we could not
exclude a placebo effect for the analgesic treatment effect from
lack of control group. Finally, whether or not the injectate was
properly injected into the targeted area in US-guided MMBs was
not checked by FL. This way may have affected the result. Lastly,
the BMI of the patients included in this study was relatively low,
and US may not have provided good images of these obese
patients. Greher et al[15] reported that the quality of the US image
was still adequate even in patients who had a BMI of 36kg/m2;
however, recently, Rauch et al[32] controversially provided strong
support thatMBBs cannot be performed via US guidance in obese
patients. As this study lacked obese participants whose BMI were
equal to, or greater than, 30kg/m2, in addition to there being a
lack of significant differences observed in the BMI of patients
between groups, the results may not have been affected.
In conclusion, the US-guided procedure did not show

significant difference in treatment outcomes for pain reduction
and functional improvements compared with the FL-guided
procedure, but lacked the associated risks of radiation exposure.
Therefore, by considering our data from this retrospective
study, US-guided MBBs are deserving of consideration for the
conservative management of lower lumbar facet joint pain.
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