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Objectives—To examine improvement in acute low back pain (LBP) using
ultrasound-guided hydrorelease of the multifidus muscle.

Methods—This prognostic cohort study was conducted in a private clinic on
samples of 75 patients with acute LBP diagnosed based on physical and imaging
findings. Hydrorelease of the multifidus muscle was performed at the L4/S level.
The LBP visual analog scale (VAS) scores (cm) before and S minutes after
hydrorelease were statistically evaluated. We defined improvement rate (%) as
{LBP VAS scores (cm) immediately before hydrorelease — LBP VAS scores
(cm) S5 minutes after hydrorelease} X 100 / LBP VAS scores (cm) immediately
before hydrorelease and examined the correlation of the Heckmatt score and
average age with the improvement rate.

Results—LBP VAS scores (cm) before and S minutes after hydrorelease were
7.19 + 1.01 (mean + SD) and 2.85 £ 1.2, respectively (p < 0.05). No signifi-
cant correlations were noted between the LBP improvement rate and the
Heckmatt score or age. There were no gender variations in the improvement rate.

Conclusions—Ultrasound-guided hydrorelease of the multifidus muscle led to
considerable LBP VAS score improvement at the outpatient level. The improve-
ment rate showed no correlations with the Heckmatt score or age, and there
were no significant gender variations in the improvement rate. Therefore, fatty
degeneration of muscles and change in muscle echogenicity due to age and gen-
der may not be associated with muscular LBP. These findings suggest that multi-
fidus muscle hydrorelease could be useful in the diagnosis and treatment of
acute LBP.

Key Words—low back pain; ultrasound-guided hydrorelease; multifidus muscle;
visual analog scale

Introduction

women. As per the Comprehensive Survey of Living

Conditions in Japan (June 2013), most patients with LBP
who visit outpatient orthopedic clinics are men. The cause of LBP
may be multifactorial (e.g., related to muscles, fascia, intervertebral
discs, facet joints, metastatic bone disease, degenerative bone
disease, and nerve roots). LBP has various phases: acute, which
lasts up to 4 weeks after onset; subacute, lasting for 4 to 12 weeks;
and chronic, lasting for more than 12 weeks.! Moreover, 85% of

Low back pain (LBP) is more common in men than in
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the cases present with nonspecific LBP, which is
related to the muscles, fascia, intervertebral discs, facet
joints, and nerve roots among others; diagnosis is
often difficult.”?

Muscular LBP, a form of acute LBP, is experi-
enced by 85% of people during their lifetime. Several
muscles in the lumbar muscle group, including the
multifidus, longissimus, iliocostalis, and quadratus lum-
borum muscles, can be cited as causes; however, the
multifidus muscle, being greatly involved in the stabil-
ity of the lumbar vertebra, plays an important role.*”

Although many reports have evaluated the lLimb
trunk muscles for fatty degeneration, muscle mass, signs
of infection, and other abnormal findings using com-
puted tomography (CT) and magnetic resonance imag-
ing (l\/[RI),S'12 these tests are expensive, time-consuming,
and present only a static evaluation. Ultrasound examina-
tion is useful because it is rapid and noninvasive compared

with other examinations.”'" It also presents a dynamic
evaluation of the lesion site. Ultrasound is not inferior to
CT or MRI in terms of diagnostic accuracy, depending on
the site, but diagnostic accuracy requires optimization of
the technique and good understanding of anatomic
characteristics."* '

Recently, abnormal findings have been observed using
ultrasound examination. It has been reported that treat-
ment by nerve root block and release to the surrounding
soft tissue under ultrasound guidance is useful.'*'® The
term “hydrorelease” is commonly used in Japan and is syn-
onymous with the term “hydrodissection.” It improves the
symptoms of strangulated perineural tissue.'>>°

In this study, we aimed to examine the improve-
ment in acute LBP using ultrasound-guided hydrorelease
of the multifidus muscle and prove its usefulness in the
diagnosis and treatment of acute LBP. Patients with
acute back pain often experience atrophy of the lumbar

Figure 1. The multifidus muscle and surrounding anatomy at the L4/5 level in a healthy volunteer. (A) A probe is applied vertically to identify
the spinous process on the axial view and (B) moved to the right or left to identify each tissue area of interest.
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Figure 2. Hydrorelease of the multifidus muscle. Hydrorelease was performed using 7.0 mL of saline in the hyperechoic site of the multifidus
muscle (A) pre-hydrorelease; the blue arrow indicates the hyperechoic site. (B) Post-hydrorelease, the hyperechoic site has disappeared.
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multifidus muscle, limited to the segment of the affected
side.?!

Moreover, we examined the effects of multifidus
hydrorelease in terms of age and gender, as well as on
muscle degeneration with age.

Materials and Methods

This prognostic cohort study included 75 patients
with acute LBP (average age: 54.8 + 14.8 years;
54 men and 21 women) who were diagnosed based
on physical and imaging findings and were suspected
of having muscular LBP, primarily owing to a load on
the waist without bone and joint abnormalities. We
excluded conditions requiring urgent treatment such
as fractures, infectious spondylitis, cancer metastasis,
and the cauda equina syndrome. Ethical approval was
provided by the institutional review board of the Uni-
versity of Chiba, Japan (IRB_2894). All study partici-
pants provided informed consent. Jacoby’s line was
palpated to identify the multifidus muscle at the L4/S
level. Ultrasound was performed using a 4-18 MHz
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probe real-time linear array scanner (SNiBLE, Konica
Minolta, Tokyo, Japan). The probe was applied verti-
cally to identify the spinous process on the axial view
carefully, never tilting it back and forth, and was
moved to the right or left to identify each tissue area
of interest (Figure 1). Ultrasound-guided hydrorelease
was performed using 7.0 mL saline injected at a mod-
erate rate with the needle (23G, 60 mm) directed at
the site with hyperechoic changes in the multifidus
muscle (Figure 2). No local anesthesia or analgesia
was induced before the procedure; medication and
physical therapy were added after hydrorelease. The
site with hyperechoic changes was identified by care-
fully comparing both sides of the multifidus muscle.
Hydrorelease was performed on one or both sides of
the multifidus muscle, depending on the site of pain.
The Heckmatt score was used for evaluating muscle
degeneration. The grading was defined as follows:
grade I: normal muscle echogenicity; grade II: increased
muscle echogenicity with normal bone reflection; grade
III: increased muscle echogenicity with reduced bone
reflection; and grade IV: markedly increased muscle
echogenicity with loss of bone reflection (Fig. 3).""****

Figure 3. Heckmatt score: The classification of muscle echogenicity. (A) normal echogenicity, (B) increased muscle echogenicity with nor-
mal bone reflection, (C) increased muscle echogenicity with reduced bone reflection, and (D) markedly increased muscle echogenicity and

loss of bone reflection.
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The increase in the grade correlated with the amount of
muscle fatty degeneration; the bone images were
obscured by acoustic shadows from the overlying muscle
with a denser echotexture. Muscle fibrosis occurs with
age, even in normal conditions, and the brightness
increases slightly. Therefore, it is necessary to judge nor-
mal and abnormal conditions with respect to the
patient’s age.

The LBP visual analog scale (VAS) scores
(cm) before and S minutes after hydrorelease were sta-
tistically evaluated. After hydrorelease, additional treat-
ments such as medication and physical therapy were
administered. Therefore, the aftereffects of hydrorelease
at 30 minutes and 24 hours could not be accurately
evaluated. Therefore, we determined that 5 minutes was
appropriate for a single evaluation without additional
treatment. We defined the improvement rate (%) as

Figure 4. Changes in the low back pain (LBP) visual analog scale
(VAS) scores after hydrorelease of the multifidus muscle. The aver-
age (mean + SD) LBP VAS scores (cm) before and 5 minutes after
hydrorelease were 719 +£1.01 and 2.85+125, respec-
tively (p < 0.05).
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{LBP VAS scores (cm) immediately before hydrorelease
— LBP VAS scores (cm) S minutes after hydro-
release} X 100 / LBP VAS scores (cm) immediately
before hydrorelease. We examined the correlation of the
Heckmatt score and average age with the improvement
rate. For statistical analysis, Pearson’s correlation and
Student’s ¢ test analyses were performed using R version
3.2.1 (www.R-project.org), and differences were consid-
ered statistically significant at p-values <0.0S.

Results

The average (mean £ SD) LBP VAS scores
(cm) before and S minutes after hydrorelease were
7.19 & 1.01 and 2.85 + 1.25, respectively (p < 0.05)

Figure 6. Rate of low back pain improvement in men and women.
There was no significant difference in the rate of improvement
between men and women (p = 0.266).
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Figure 5. Relationship of the low back pain (LBP) improvement rate with the Heckmatt score and age. The LBP improvement rate did not

correlate with the Heckmatt score (r = —0.147) and age (r = —0.131).
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(Figure 4). There was no correlation between the
LBP improvement rate and Heckmatt score
(r = —0.147) and between the LBP improvement rate
and age (r = —0.131) (Figure S). There was also no
significant difference in the rate of improvement
between men and women (p = 0.266) (Figure 6).

Discussion

LBP is refractory and may often be a major obstacle
to activities of daily living. In this study, the consider-
able improvement in LBP VAS scores was probably a
result of ultrasound-guided hydrorelease of the multi-
fidus muscle performed at the outpatient level; hence,
it seems worthy of consideration.

When LBP occurs, the dorsal muscle group, particu-
larly the multifidus muscle, is degenerated.”* A deficit in
the multifidus muscle, which does not resolve spontane-
ously on the resolution of painful symptoms and resump-
tion of normal activities, has been identified in acute LBP
patients.”> However, there is a remodeling process for
damaged muscle fibers.>® The site of hyperechoic change
in the multifidus muscle may indicate the site for remo-
deling of the damaged muscle (muscle fibers).

In myofascial pain, relieving pain by hydrorelease
of the fascia is based physiologically on the presence
of pain receptors in the fascia.””*® Stimulation of tis-
sues, such as the muscle fibers, facet joint capsule,
nerve root, and annulus fibrosus of the disc, may
induce an increase in the sensitivity of the lumbar fas-
cia dominated by the same nerve branch of the spinal
cord.?*>? Therefore, releasing the nerve from the
multifidus muscle may improve LBP caused by
nociceptors in the fascia. This theory is consistent
with the fact that ultrasound-guided hydrorelease of
the multifidus muscle is effective, even in older adults
and patients with a high Heckmatt score.

It is reportedly safer to dilute the local anesthetic
with 5% dextrose than to use the local anesthetic
alone.*® It has also been reported that saline alone is
more effective than the combination of mepivacaine
and saline for eliminating pain when releasing fascia.>*
Hence, saline was selected in this study, considering
its safety and pain relief characteristics.

In this study, the improvement rate did not cor-
relate with the Heckmatt score or age, and there were
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no significant differences between men and women;
therefore, it may be concluded that fatty degeneration
of muscles and muscle echogenicity changes due to
age and gender are not the factors associated with
muscular LBP. In the non-improved cases, it is possi-
ble that the cause of acute LBP is not only muscular
but may involve factors such as intervertebral disc,
facet joint, and lumbar spine degeneration.

Good results were obtained in acute LBP using
hydrorelease of the multifidus muscle.

This study has several limitations. First, hydrorelease
of the multifidus muscle was only performed at the L4/S
level; it is important to examine other levels. Second, the
study had no control group; ie, the group that underwent
hydrorelease was not compared to patients with LBP that
did not undergo hydrorelease. Third, the VAS uses some
subjective evaluations, including a psychological element
and a physical stressor; therefore, other evaluation
methods should also be considered.

We report good results for acute LBP relief using
ultrasound-guided hydrorelease of the multifidus muscle.
Our findings suggest that muscle fatty degeneration and
muscle echogenicity changes based on age and gender do
not affect muscular LBP. It is therefore suggested that
ultrasound-guided hydrorelease of the multifidus muscle
may be useful in the diagnosis and treatment of acute LBP.
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