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Ultrasound-Guided Lumbar Medial Branch Block
in Obese Patients

A Fluoroscopically Confirmed Clinical Feasibility Study

Stefan Rauch, MD,* Yusuke Kasuya, MD,Þ Alparslan Turan, MD,Þ Aurel Neamtu, MD,Þ
Anil Vinayakan, MD,* and Daniel I. Sessler, MDÞ

Background and Objectives: Obesity is a major risk factor for
lower back pain. Fluoroscope-guided medial branch block is a common
diagnostic tool in these patients. Although approach to the facet joint
guided by ultrasound has been demonstrated successfully in lean
patients, its success in obese patients is unknown. We therefore evaluated
the success rate of real-time ultrasound approach in obese patients in a
clinical feasibility study.
Methods: We performed a total of 84 medial branch blocks in 20 obese
patients (body mass index, 930 kg/m2) using ultrasound. We studied the
success rate, measured depth to the facet joint, and assessed radiation
dose and pain relief.
Results: Our success rate was 62% (52/84 blocks) when using
ultrasound to guide needle placement. The average distance from skin to
target point at the transverse process was 76 mm (SD, 15 mm). Skin-
target depth was significantly different between L4 and L5 on both sides
(P = 0.01). The needle advancement could not be tracked to the target.
The verbal rating scale scores before, immediately after, and 24 hrs after
the procedure were 7.1 (SD, 2.4), 4.3 (SD, 3.1), and 3.8 (SD, 2.7),
respectively. The average radiation dose was 0.226 mGy/m2 (SD, 0.196
mGy/m2).
Conclusion: Medial branch blocks in obese patients cannot be
performed by ultrasound guidance exclusively.

(Reg Anesth Pain Med 2009;34: 340Y342)

Lumbar medial branch block is the standard procedure for the
diagnosis of facet jointYmediated pain.1Y4 Facet joint blocks

have been used for more than 50 years. Although initially
physicians palpated anatomic landmarks to guide needle
insertion for these blocks, they now routinely use fluoroscopic
or computed tomography (CT) guidance. Ultrasound-guided
facet nerve block has recently been introduced in chronic pain
management. Ultrasound guidance is attractive for this tech-
nique because it is inexpensive and does not require radiation
exposure or expensive equipment.5,6

Obesity is a major risk factor for lower back pain7Y9 and
generally makes interventional procedures difficult because of
degenerative anatomic changes and increased skin-to-target
distances (d-ST).10,11 In 2004, Greher et al5,12 described an
ultrasound-guided lumbar facet nerve block. Shim et al6

performed 101 lumbar medial branch blocks in 20 patients
under ultrasound guidance. However, they assessed only lean
patients, so it remains unknown whether this technique is useful
in obese patients.

Our goal was to evaluate the feasibility of ultrasound-
guided lumbar medial branch block in obese patients. Specif-
ically, we tested the hypothesis that ultrasound guidance is
sufficiently accurate to safely replace radiographic techniques of
needle placement in the facet joint block.

MATERIALS AND METHODS
With approval from Human Studies Committee at the

University of Louisville and written informed consent from
the patients, we enrolled 20 adults previously diagnosed with
pain mediated by the lumbar facet joint in this prospective
study. Each participant had a body mass index (BMI) ex-
ceeding 30 kg/m2 and was scheduled for diagnostic facet joint
injections in 1 session. All blocks were performed by 1 in-
vestigator (S.R.), who has done more than 100 lumbar medial
branch blocks in lean patients and is experienced in ultrasound-
guided procedures in regional anesthesia. Patients were placed
in prone position with support to compensate for the lumbar
lordosis. With a 5- to 2- MHz, 60-mm, broadband curved ar-
ray transducer (C60e, MicroMaxx; SonoSite, Inc., Bothell,
WA) the target lumbar vertebral joint level was identified with a
longitudinal axis paravertebral sonogram of the sacrum as the
landmark.13 After the target vertebral level was identified, the
ultrasound probe was turned 90 degrees to obtain a cross-axis
view so that the transverse process and superior articular
process (SAP) were visible. When a good view was obtained,
the distance (d-ST) between target (the groove at the cephalad
margin of the transverse process adjacent to the SAP14) and
nearest skin surface was measured using the caliper function of
the ultrasound machine.

Local anesthesia was provided by injection of 1% lidocaine;
analgesia and sedation were provided, as needed, by intrave-
nous administration of fentanyl and midazolam. A 22-gauge,
9- or 11-cm spinal needle was directed in the ultrasound plane at
an angle of approximately 45 to 60 degrees to the skin and was
advanced laterally and medially until the needle tip reached the
target and bony contact was felt. A longitudinal paravertebral
ultrasound view was then obtained to verify the position of the
needle at the cephalad margin of the transverse process. C-arm
fluoroscopy was performed to assess the accuracy of the needle
location. Needle position was evaluated according to the Inter-
national Spinal Society guidelines and considered to be in target
if it was slightly medial to the lateral margin of silhouette of the
SAP in the posteroanterior view and high on the eye of the Scotty
dog in the oblique view.13 If the needle was out of the radiologic
target or invisible in the sonography, it was repositioned under
fluoroscopy guidance before the drug was injected.
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Recorded demographic and morphometric characteristics
included sex, age, body weight, and height. Body mass index
and body surface area were calculated. Low back pain was
assessed before, immediately after, and 24 hrs after the
procedure using an 11-point verbal rating scale (0 = no pain,
10 = worst pain imaginable). Time of procedure, defined as the
time from starting to assess vertebral level until end of injection,
was recorded. Radiographic exposure time and radiologic dos-
age were also recorded.

If the needle tip was out of range or the target was not
visible by ultrasound, then the placement was considered a
failure. Success rate was defined by the number of successful
blocks in comparison to the total number of attempted blocks.
Data are reported as means (SDs).

We used SAS’s PROC MIXED (SAS Institute, Cary, NC)
and a 2-way, repeated-measures analysis of variance to analyze
the data, with level (L3, L 4, and L5) and side (right and left) as
the 2 factors.

RESULTS
Twenty obese patients underwent 84 ultrasound-guided

medial branch blocks (28 at L3, 29 at L4, and 27 at L5). The
patients’ demographic characteristics are presented in Table 1.

The success rate was 62%; 52 of 84 needles positioned by
ultrasound were in the correct position as determined radio-
graphically. In all of our patients, the visualization was sufficient
to identify the target location with ultrasound; however, the
needle tip could not be seen in the paravertebral, longitudinal
axis. Four of our patients were morbidly obese with BMIs of 43,
46, 49, and 51 kg/m2. We were able to place 5 of 6 needles in the
patient with a BMI of 43 kg/m2, 2 of 3 in the patient with a BMI
of 46 kg/m2, 2 of 3 in the patient with a BMI of 51 kg/m2, and 2
of 3 in the patient with a BMI of 49 kg/m2. All unsuccessful
needle placements were at the L5 level (dorsal ramus).

In all patients, target was delineated with sufficient quality
in all levels by ultrasound. Skin-to-target distances are sum-
marized in Table 2, and success rates of the ultrasound-guided
needle placement at each level are shown in Table 3.

The skin-target values were normally distributed. The inter-
action between side and level was not significant (P = 0.949);
however, the level factor was statistically significant (P = 0.004).
L3 was borderline different from L4 (P = 0.053); L3 and L5 were
not different (P = 0.320); and L4 was significantly different from
L5 (P = 0.010).

We choose, on average, a steeper angle to the skin
(57 degrees [SD, 9 degrees]) and a shorter lateral distance
(48 mm [SD, 14 mm]) for the needle entry point compared with
the 45 degrees and 6 cm reported by Greher et al.5

In almost all blocks, the needle tip could not be verified in
the longitudinal paravertebral view. The needle was therefore

walked upward and downward along the groove at the cephalad
margin of the transverse process on the in-plane view.

The verbal rating scale scores before, immediately after,
and 24 hrs after the procedure were 7.1 (SD, 2.4), 4.3 (SD, 3.1),
and 3.8 (SD, 2.7), respectively.

The average radiation dose was 0.226 mGy/m2 (SD, 0.196
mGy/m2), and the average time for 1 needle placement was
5 mins (SD, 2 mins), including the time for fluoroscopic
confirmation.

DISCUSSION
The standard diagnostic procedure for facet jointYmediated

pain is a series of blocks of the medial branch of the dorsal
primary ramus of the spinal nerve innervating the facet joint.13

Fluoroscopy or CT has improved the accuracy of needle place-
ment and decreased the rate of complications. However, these
techniques are expensive and associated with a greater amount
of radiation exposure to patients and medical staff.15 One al-
ternative to these techniques is to use ultrasound to guide needle
placement.

Ultrasound-guided techniques have been generally accept-
ed in the nonobese population. Greher et al5 defined anatomic
landmarks and computed ultrasound-derived distance measure-
ments for lumbar facet nerve block in 20 adult volunteers. The
average BMI in that study was 23 kg/m2 (range, 19Y36 kg/m2),
and only 1 participant was obese (BMI, 36 kg/m2). Their results
showed that d-ST increased as the insertion point was moved
caudally (45 mm [SD, 6 mm] at L3, 48 mm [SD, 7 mm] at L4,
and 50 mm [SD, 6 mm] at L5). In fact, 25 of their 28 ultrasound-
guided blocks were placed properly in 5 nonobese patients, and
the quality of the sonography in the obese volunteer was
sufficient to define the target location. Shim et al6 similarly
reported 101 lumbar medial branch blocks under ultrasound
guidance with a success rate of 95% in 20 lean patients (BMI,
22.8 kg/m2 [SD, 3.1 kg/m2]), with only 5 needles needing minor
adjustment after review using fluoroscopy. Galiano et al16

compared ultrasound-guided versus CT-controlled facet joint
injections in the lumbar spine. The BMI in the ultrasound

TABLE 1. Demographic and Morphometric Characteristics

Characteristic Mean (SD), Range or No. Patients

Sex, male/female 12/8
Age, y 47 (10)
Height, cm 171 (10), 156Y188
Weight, kg 113 (18), 82Y153
BMI 39 (7), 32Y54
BSA 2.2 (0.2)

BSA indicates body surface area ([W 0.425 � H 0.725] � 0.007184).

TABLE 2. Vertical Distance (in millimeters) From Skin to the
Target Point at the Transverse Process (d-ST) at Lumbar Levels
L3 to L5

Lumbar Level Right Side Left Side P

L3 78 (13) 75 (12) NS
L4 81 (16) 77 (12) G0.05
L5 73 (19) 70 (15) G0.05

Values are presented as mean (SD).

NS indicates not statistically significant.

TABLE 3. Success Rate of Ultrasound-Guided Needle
Placement

L3 L4 L5 Total

Success, n 22 18 12 52
Failure, n 6 11 15 32
Success rate, % 79 62 44 62

Success = lateral surface of the SAP and the cephalad margin of the
adjacent transverse process.
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group was 27 kg/m2 (SD, 4 kg/m2). In 16 (80%) of 20 patients,
the facet joint was clearly visualized by ultrasound, and injec-
tions were performed correctly, as confirmed by CT. Their accu-
racy ranged from 94% for all Bapproachable[ and 100% for
patients with clearly visible facet joints. In 1 obese patient (BMI,
32.9 kg/m2) and 1 overweight patient (BMI, 28.3 kg/m2), facet
joints could not be identified because they were deeper than 8 cm.

In distinct contrast to previous experience with lean
patients,5,6,16 we were able to perform only 52 of 84 blocks
successfully on the first approach. Most of the failed blocks
occurred at L5 (dorsal ramus), the facet joint that is frequently
affected. Our major problem with the ultrasound-guided method
in obese patients was that we could not reliably track the needle
advancement to the target. The needle tip was almost invisible in
the deeper structures because of increased noise of the sur-
rounding, mainly adipose, tissue. In addition, the poor accuracy
for the L5-S1 approach was attributable to bony artifacts caused
by the close proximity of the iliac bone and sacral ala. The
average d-ST of all blocks at the transverse process was 76 mm
(SD, 15 mm). We also had to choose, on average, a steeper angle
(57 degrees [SD, 9 degrees]) and a shorter lateral distance
(48 mm [SD, 14 mm]) than previously reported because we were
doing a real-time ultrasound plane approach and the facet joint
was deeper in these patients. Two patients complained of more
pain during and after the procedure owing to the more lateral
approach causing penetration of more muscle.

Ultrasound resolution is limited in deeper layers because of
the physical characteristics of the waves. It requires 3 basic trans-
ducer movementsValignment, rotation, and tilting (the ART of
scanning)Vto create a virtual 2-dimensional image.17 In contrast,
fluoroscopy provides a good overview and resolution of bony
structures, regardless of the physical constitution of the patient.

A limitation of our study was that we did not use a contrast
agent to rule out intravascular injection. The reported average
incidence of unintentional intravascular injection varies from
3.7% to 8%.14,18 The volume of the local anesthetic and steroid
that we used was only 0.3 mL for each of the nerves so the risk
for complications was very small. None of our patients
experienced any adverse events related to the procedure.

In conclusion, the success rate of placement of needles in
the facet joints in obese patients was insufficient to support
exclusively using ultrasound guidance for lumbar medial branch
blocks.
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