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| . Introduction

Lumbosacral radiculopathy is a pain syndrome caused
by the irritation or compression of nerve roots in the
lumbar spine. It can be caused by a lumbar herniated
intervertebral disc, degeneration of the spinal vertebra,
or narrowing of the spinal canal, lateral recess, and inter-
vertebral foramen. Symptoms include low back pain that
radiates to the leg in a sensory dermatome. Other accom-
panying symptoms include numbness, weakness, and loss
of deep tendon reflexes.”

The major diseases that cause lumbosacral radiculop-
athy are lumbar disc herniation and lumbar spinal steno-
sis (LSS).>® Lumbar disc herniation causes neuropathic
pain by stimulating the spinal nerve roots by protruded
nucleus through the radiation cracks of the annulus fi-
brosus formed due to degeneration of the intervertebral
disc or injury.Y LSS is a disease that presents with vari-
ous neurological symptoms, such as low back pain, radi-
ating pain to the lower extremities, intermittent claudica-
tion, and impaired walking, voiding, and defecation by
the compression of cauda equina or nerve roots due to
narrowing of the spinal canal, lateral recess, and inter-
vertebral foramen.”

Medications, physical therapy, acupuncture, manipu-
lation, and traction are commonly used to treat lumbo-
sacral radiculopathy.” Lumbar surgery is also a conven-
tional treatment for degenerative conditions, and its use
has increased rapidly in the United States.® Spinal sur-
geries, such as decompression and spinal fusion, are re-
portedly associated with a large proportion of postoperative
complications.” Therefore, minimally invasive treat-
ments are gaining attention.®

Recently, the use of acupotomy for musculoskeletal
diseases has been increasing, mainly in China and South
Korea. Acupotomy refers to knife-shaped needle acu-

puncture, which is known to relieve muscular spasms

and compressed nerves and vessels by the needle-knife
detachment of soft tissue adhesions.” In China, where
acupotomy-related research is actively being conducted,
36 randomized controlled trials (RCTs) related to lumbar
disc herniation and five RCTs related to LSS until 2017
have been reported.!” Most domestic studies on acupot-
omy are in the form of case reports, and clinical studies
in the form of RCTs to evaluate the efficacy of acupot-
omy are insufficient. It is necessary to establish evidence
for the efficacy and safety of new treatment methods,
such as acupotomy. Therefore, we designed this study to
assure evidence of the effectiveness, safety, and econom-
ic feasibility of acupotomy compared to conventional
Korean medicine treatment for patients with lumbosacral

radiculopathy.

Il. Methods

A. Objectives

The primary purpose of this study is to explore wheth-
er acupotomy can provide benefits to patients with lum-
bosacral radiculopathy. It is also a pilot feasibility study
designed to estimate the appropriate sample size for a
future trial that would verify the effectiveness of acupot-
omy compared with the usual Korean medicine care (UKC)
on functional improvement and pain control in patients
with lumbosacral radiculopathy. The dependent variables
are enhanced disease-related functional status, pain re-
lief, and improved quality of life. We also aim to con-
duct a cost-effectiveness analysis and a qualitative study
with the pilot data, but these results will be reported

separately.

B. Design

This study is a multicenter, randomized, active-con-
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trolled, assessor-blinded pilot trial with two parallel arms.
The trial will be conducted in the Pusan National University
Korean Medicine Hospital (PNUKH), Daejeon Korean
Medicine Hospital of Daejeon University (DKMHDU)),
and Woosuk University Korean Medicine Medical Center
(WUKMMC). The protocol was approved by the institu-
tional review boards (IRBs) of PNUKH, DKMHDU, and
WUKMMC in March 2021 (IRB approval number 2021001,
DIJDSKH-21-BM-06, and H210202) and also registered
with the Clinical Research Information Service (Identifier:

KCT0006043; March 30, 2021).

C. Participants

1. Inclusion criteria

1) Adult men and women aged 19-85 years.

2) Patients diagnosed with spondylosis with lumbo-
sacral disc disorder (injury), spinal stenosis, or lum-
bosacral radiculopathy through radiological exami-
nation [magnetic resonance imaging (MRI) or com-
puted tomography (CT)] within 6 months prior to
participation in the clinical trial (in case of patients
suspected of lumbosacral radiculopathy but with no
imaging records at the time of screening test, MRI
or CT scans are performed to check whether they
meet the diagnostic criteria).

3) Patients with symptoms related to lumbosacral radi-
culopathy, such as radiological pain, muscle weak-
ness, and paresthesia of the lower extremities or
those diagnosed with radiculopathy of the lumbo-
sacral spine through a physical examination.

4) Patients with a numeric rating scale (NRS) score
of 4 or higher with pain/discomfort due to lumbo-
sacral radiculopathy.

5) Patients who could read, understand, and answer
the symptom questionnaire.

6) Patients who volunteered to participate and ap-

proved the written consent of the IRB while agree-

ing to the clinical trial plan and follow-up.

2. Exclusion criteria

1) Patients with a history of spinal surgeries, such as
lumbar spine intrametallic fixation and spinal fu-
sion, or those who have undergone past spinal sur-
gery but continue to have related pain.

2) Patients with cauda equina syndrome or motor pa-
ralysis and neurological symptoms, which are ex-
pected to be difficult to treat with conservative
therapy and require surgical treatment.

3) Patients undergoing drug treatments, such as strong
opioid therapy, for pain control.

4) Patients who received Korean medicine treatment
within 2 weeks before the start of the clinical study
(inclusion will be permitted despite treatment at
another institution within the relevant period for
reasons different from the indications defined for
this clinical trial at the discretion of the clinical tri-
al practitioner).

5) Patients with acupuncture hypersensitivity, metal
allergy, severe atopy, keloid skin, and other skin
sensitivities.

6) Patients with hemophilia.

7) Patients who are taking drugs that can cause hemo-
stasis, such as anticoagulants, antiplatelet drugs,
and aspirin, wherein it is not possible to stop the
drug during the clinical trial period, according to the
judgment of the clinical trial practitioner.

8) Patients who participated in other clinical studies
within 30 days prior to the screening of the current
clinical study and received investigational drugs,
including placebos.

9) Patients with psychotic disorders, alcoholics, and
drug addicts.

10) Pregnant women, lactating women, and women of
childbearing potential who are not willing to use

contraception during the clinical trial.
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11) Patients who are judged to be inappropriate for
participation in clinical trials by the clinical trial

practitioner.

D. Randomization and allocation concealment

Participants will be randomly allocated to either the
acupotomy group or the UKC group with equal probability.
Computer-generated block randomization will be used to
ensure that both groups are assigned the same number
of participants at a 1:1 ratio.

Sequentially numbered, sealed opaque envelopes of
the same shape and size will be used to conceal group
allocation and avoid selection bias at each recruitment
site. Patients will be assigned to one of the two groups
according to the randomization code, and practitioners
will deliver the allocation-appropriate treatment. Each
trial participation site will store the randomization num-
bers in a double-locked cabinet on the hospital grounds.
The allocation sequence will be concealed from the out-

come assessor to prevent detection bias.

E. Blinding

As the practitioners and participants in this trial can-
not be blinded to the allocation of treatment groups due
to the differences in interventions, only the outcome as-
sessor will be blinded. Outcome assessors will not par-
ticipate in the acupotomy or UKC treatment; they will
conduct the outcome assessments in a separate room with
no knowledge of participant allocation and are therefore

considered safe from detection bias.'"

F. Education on standardization of study pro—
cedure

We will develop standard operating procedures (SOPs)
for the entire trial, interventions, roles, and training of as-

sessors, researchers, and clinical research coordinators

through a consensus based on our experience with other
previous trials. All researchers will be required to com-
plete clinical trial training in accordance with their in-
dividual roles. Licensed Korean medicine doctors (KMDs)
will be involved in this trial as practitioners or outcome
assessors. The practitioners will have had five or more
years of clinical experience after being certified with KMD
licensure by the Korean Ministry of Health and Welfare.
They will have undergone an educational course to stand-
ardize the study procedures, and this will ensure that they
adhere to the study protocol and are familiar with the
study interventions and their administration. All the prac-
titioners involved in the trial will undergo intensive train-
ing customized based on their roles to enable full com-
prehension of the acupotomy procedure. It will be semi-
standardized training regarding acupotomy points, nee-
dling depth, and manual stimulation methods. The study
details, protocol, and outcome assessment process will
additionally be standardized among outcome assessors

through training based on the SOPs.

G. Interventions

1. Acupotomy group

a. Treatment point
(1) The Hyeopcheok point is the basic treatment point,
but according to the judgment of the practitioner,
the point on the first line of bladder meridian and
the Ashi point around the affected area will be
used.
(2) Acupotomy point
a) Essential points (EX-B2): Applied to the lumbar
level for patients diagnosed with a disease related
to lumbosacral radiculopathy by CT or MRI or to
the lumbar level related to the dermatome of the
patient’s symptoms.
b) Points on the first line of the bladder meridian (BL
22, 23, 24, 25, and 26).
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¢) Ashi points around the affected area: In the case
of a) and b), it can be used according to the judg-

ment of the practitioner.

b. Treatment method

(1) Before the procedure, apply an ice pack for less
than 20 min to reduce the patient's pain.

(2) After disinfecting the treatment area with alcohol,
perform povidone disinfection.

(3) Perform acupotomy in the area where the proce-
dure is scheduled.

(4) After the procedure, perform compression hemo-
stasis using sterile gauze for about 3 min and then
attach a band.

(5) Patients who have completed all procedures should
rest for about 15 min to check for side effects and
can then return home after receiving training to
prevent infection and pain management at the

treatment site.

c. Number of treatments

Twice a week for 3 weeks from visit 2.

2. UKC group

a. UKC

(1) According to the judgment of the practitioner, the
appropriate traditional oriental medicine treatment,
which is judged to be effective for the clinical trial
subject complaining of lumbosacral radiculopathy,
will be administered to the procedure site.

(2) There will be no specific restrictions on factors
such as the treatment area and range.

(3) After UKC, the practitioner will record the type
of intervention used for treatment in the case re-

port form.

b. Number of treatments

Twice a week for 3 weeks from visit 2.

lll. Outcome Measurements

A. Primary outcome

The primary outcome of this trial is the Oswestry dis-
ability index (ODI), which is used to assess disability
associated with back pain.'"? The ODI consists of nine
questions pertaining to daily activities and includes the
following: experiencing general pain, practicing self-care
(e.g. washing, dressing, etc.), lifting objects, sitting, stand-
ing, walking, sleeping, traveling, and participating in so-
cial activities. The items are rated on 6-point scales scor-
ed in the range of 0-5, with higher scores indicating
higher pain-associated disability. The participants will be
asked to complete the validated Korean version'? of the
ODI before treatment on visits 2 and 6 and at each
post-treatment follow-up (visits 9 and 10). The primary

endpoint will be the ODI score at visit 10.

B. Secondary outcome

The intensities of low back pain and radiating pain
will be assessed using the NRS, on which 0 indicates the
absence of pain and 10 indicates unbearable pain.'¥ The
NRS will be assessed before treatment at visits 2, 6, 9,
and 10.

The European Quality of Life 5-Dimension 5-level
(EQ-5D-5L) will also be used as a secondary outcome
measurement. The quality of life of patients with lumbo-
sacral radiculopathy will be assessed using the validated
Korean version of the EQ-5SD-5L. The EQ-5D-5L includes
generic questions about the quality of life as it relates to
personal health. It consists of five dimensions pertaining
to mobility, self-care, daily activities, pain and discomfort,
and anxiety/depression. Each dimension is scored on a
scale of 1-5, with a lower score indicating a better state
of participant health. The EQ-5D-5L will be administered

before treatment on visits 2, 6, 9, and 10.
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The short-form McGill Pain Questionnaire (SF-MPQ)
is another secondary outcome measurement that will be
used. It has 2 subscales: a sensory subscale with 11 words
and an affective subscale with 4 words from the original
MPQ.!> These words or items are rated on an intensity
scale as 0 (none), 1 (mild), 2 (moderate), and 3 (severe).
The participants will be asked to complete the validated
Korean version'” of the SF-MPQ before treatment on
visits 2, 6, 9, and 10.

The Roland-Morris Disability Questionnaire (RMDQ)
measures disability in patients with low back pain. It con-
sists of 24 questions pertaining to activities of daily liv-
ing, functional mobility, and pain. Each question is worth
one point, and the scores can range from 0 (no disability)
to 24 (severe disability). The participants will be asked to
complete the validated Korean version'® of the RMDQ
before treatment on visits 2, 6, 9, and 10. Responders,
defined as participants with 2.5 or more pain relief using
the NRS for pain intensity, versus non-responders (with
less than 2.5 points for pain relief) will be assessed at
visits 6, 9, and 10.

Meanwhile, we plan to perform exploratory evalua-
tions of effectiveness, such as additional procedures or
surgery performance rate, premature termination rate, use
of rescue drugs, and assessment of cost-effectiveness,
through this pilot trial. After the clinical trial, all patients
will be investigated whether they have undergone addi-
tional procedures, such as nerve block or surgical treat-
ment related to lumbosacral radiculopathy, during the
last visit. Furthermore, if the clinical treatment is termi-
nated earlier than the scheduled end of the clinical trial
period at the discretion of the patient or practitioner, the rate
of early termination within each group will be evaluated.
In addition, after collecting information on the frequency,
doses, types, and timing of administration of rescue drugs
used during the clinical trial period, a comparison be-
tween the acupotomy and UKC groups will be conducted

using the collected information. Cost-effectiveness as-

sessment will be verified using direct medical expenses,
direct non-medical expenses, and the iMTA Productivity

Cost Questionnaire.

C. Safety

All expected and unexpected adverse events poten-
tially related to the study will be monitored and reported
by the researchers at each visit, and their progress will
be recorded until resolved. The physicians will decide
whether trial participation should be discontinued based
on these reports. Further, patient-reported outcome- com-
mon terminology criteria for adverse events (PRO-CTCAE),
a PRO evaluation questionnaire, will be used for the eval-
uation of patient safety. The items of the questionnaire will
be composed of symptom terms related to pain, selected
from the National Cancer Institute webpage that provides
the questionnaire. The evaluation will be conducted at

visits 6, 9, and 10.

D. Sample size

As there were no other trials with our design of RCT,
we estimated the sample size on the basis of similar pre-
vious studies. In a pilot RCT to compare the treatment
effectiveness of acupotomy and acupuncture in lumbar
disc herniation patients, a total of 50 patients (25 pa-
tients in each group) were enrolled, considering a drop-
out rate of 20%.'” In another RCT comparing acupot-
omy and acupuncture in lumbar disc herniation patients,
a total of 40 patients were evaluated.'®

This trial is a pilot study that estimates the results of
the mutually comparable effect of acupotomy and UKC.
As it is conducted to explore whether acupotomy is ef-
fective and safe compared to UKC, it should be con-
ducted with the minimum number of patients within the
limit that satisfies the objectives of the trial. Hence, con-
sidering a dropout rate of 20% and a 1:1 allocation ratio,

the total sample size was calculated to be 50.
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E. Statistical analysis

The statistical analysis will be performed according to
the principles of intention-to-treat (ITT) analysis and
per-protocol (PP) analysis. In the case of ITT analysis,
we will apply the mixed model for repeated measures
rule for missing data of continuous variables; missing
data of other variables will be analyzed using the last
observation carried forward rule. In parallel, PP analysis
will be conducted without patients who dropped out of
the clinical trials for any reason.

The significance of the differences in the various data
in each group will be analyzed using the paired t-test
or Wilcoxon signed-rank test, and the significance of the
differences between groups will be analyzed with an
analysis of variance or the Kruskal-Wallis test. The sig-
nificance level will be set at 5%. If differences between
groups are identified, a post-mortem verification will be
performed.

A chi-squared test or Fisher’s exact test will be per-
formed to analyze categorical data, such as additional pro-
cedures or surgery performance rate and premature ter-
mination rate, which are recorded and described as fre-
quencies (%). The interim analysis will not be applied
because we expect this small pilot trial to have a mini-
mal risk associated with acupotomy. All statistical analy-
ses will be performed by a statistician using the SPSS
statistical software (IBM Corporation, Armonk, NY, USA)

for Windows, version 19.0.

F. Data collection, management, and monitoring

All expected or unexpected adverse events related to
this study will be monitored and reported for every trial
by the participating researchers, and their progress will
be recorded until resolved. The research team will report
any differences in the safety of the experimental and con-
trol groups. Data and safety monitoring will be con-

ducted in the Korean medicine clinical trial center of

Kyung Hee University Korean Medicine Hospital. Monitors
will oversee study protocol compliance, informed con-
sent documents, the overall progress of the trial, partic-
ipant recruitment, data quality and timeliness, perform-
ance of the intervention, and all fields and processes of
the trial. If any important protocol modification exists,
we will resubmit the amended protocol to IRB. Important
protocol modifications will be announced to relevant par-
ties (e.g., investigators, IRB, trial participants, trial regis-

tries, and the sponsor).

IV. Discussion

According to a review published in 2014, acupotomy
is mainly used for musculoskeletal diseases, most often
for the lumbar region.'” Furthermore, in the Korean medi-
cine clinical practice guideline for lumbar disc herniation
developed in 2017, it is recommended to consider con-
current treatment with acupotomy if the patient’s symp-
toms persist or worsen.”” However, only a few clinical
trials have evaluated the effectiveness of acupotomy for
treating lumbosacral radiculopathy. We have designed this
pilot RCT to guide the design of a full-scale randomized
trial. The results of this trial will determine the appro-
priate sample size for a future feasible, comparative ef-
fectiveness RCT to evaluate the efficacy and cost-effec-
tiveness of acupotomy compared with those of UKC in
the treatment of lumbosacral radiculopathy. From our ex-
ploratory evaluations for effectiveness, such as additional
procedures or surgery performance rate, premature termi-
nation rate, use of rescue drugs, and assessment of cost-
effectiveness, we will explore the potential factor(s) re-
lated to the difference in the effectiveness of acupotomy.

Additionally, this clinical trial protocol was conducted
to strictly conform to the STRICTA statement’) and
CONSORT statement.”” We expect that this pilot study

will provide the clinical basis and information required
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to assess the feasibility of a future large-scale trial. The
sample size for the future clinical study was estimated
by comparing the mean difference in the ODI for lumbo-
sacral radiculopathy between the acupotomy and UKC

groups in this pilot trial.
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