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Abstract

Objectives: We investigated the efficacy and safety of
miniscalpel acupuncture (MA) for knee osteoarthritis
(KOA) in an assessor-blinded randomized controlled
pilot trial; this would provide information for a large-
scale randomized controlled trial.

Methods: Participants (n = 24) were recruited and ran-
domly allocated to the MA group (experimental) or acu-
puncture group (control). The MA group received treat-
ment once a week for 3 weeks (total of 3 treatments),
while the acupuncture group received treatment two
times per week for 3 weeks (total of 6 treatments). The
primary outcome was pain as assessed by a visual ana-
logue scale (VAS). The secondary outcomes (intensity of
current pain, stiffness, and physical function) were as-
sessed using the short-form McGill Pain Questionnaire
(SF-MPQ) and Western Ontario and McMaster Univer-
sities Osteoarthritis Index (WOMAC). Assessments were
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performed atbaseline, 1, 2, and 3 during treatment and
at week 5 (2 weeks after the end of treatment).

Results: Of the 24 participants, 23 completed the
study. Both groups showed significant improvements
in VAS, SF-MPQ, and WOMAC. However, there were
no significant differences between the MA and acu-
puncture groups. No serious adverse event occurred
and blood test results were within normal limits.

Conclusion: Our results suggest that although both
MA and acupuncture provide similar effects with re-
gard to pain control in patients with KOA, MA may
be more effective in providing pain relief because the
same relief was obtained with fewer treatments. A
large-scale clinical study is warranted to further clarify
these findings.

1. Introduction

Knee osteoarthritis (KOA) is the most common form
of arthritis [1]. Due to the complexity of the knee joint, it
is prone to damage. Medications such as non-steroidal
anti-inflammatory drugs and glucosamine are com-
monly used to relieve symptoms [2]. In severe cases,
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topical analgesics, intra-articular injections of sodium hy-
aluronate, and surgical treatment such as osteotomy and
knee joint replacement may be necessary [3, 4]. Current
conventional therapy aims to reduce pain and physical
disability, and prevent structural failure. Pharmacological
therapy may provide pain relief but serious adverse effects
can occur especially to elderly patients [5]. Although sur-
gical treatment may be more beneficial than other exist-
ing treatments, risks including infection and other side ef-
fects can occur. Because of the limited medical treatments
available and the risks associated with surgery, patients
with KOA are seeking alternative therapies [6, 7].

Miniscalpel acupuncture (MA) is a new subtype of ac-
upuncture that is effective in treating chronic soft tissue
injuries such as adhesions and contractures [8]. Minis-
calpel acupuncture is more therapeutic than traditional
acupuncture in the treatment of chronic musculoskeletal
pain [9]. The aim of MA is to recover the kinetic state of soft
tissue by disrupting adhesions and separating the attached
tissues [10]. When compared to traditional acupuncture,
MA has the advantage of rapid recovery and pain reduction
[11]. However, there is little scientific evidence supporting
the use of MA for KOA. In China, a number of studies on
the use of MA have been published; however, rigorous sci-
entific studies are rare. Therefore, we designed a protocol
for an assessor-blinded, randomized controlled pilot trial
to compare the effects of MA with acupuncture in patients
with KOA. The study was designed to obtain information
for a future large-scale trial and provide information about
the feasibility of using MA in patients with KOA.

2. Materials and Methods

2.1. Study design

This protocol followed the Declaration of Helsinki and
Korean Good Clinical Practice (KGCP). The study was car-
ried out at Daegu Oriental Hospital of Daegu Haany Uni-
versity, Daegu, Republic of Korea. The trial was registered
with the Korean Clinical Research Information Service
(CRIS) registry (KCT0001899). Written informed consent
was obtained from each participant before any treatment
was given. The sample size was fixed at 24 participants.
The study design is presented in Figure 1. The study last-
ed 5 weeks. Participants were randomly allocated into two
groups: control (acupuncture) and experimental (MA).
Participants in the control group received acupuncture
and electro-acupuncture two times weekly for 3 weeks.
Participants in the experimental group received MA one
time weekly for 3 weeks. Assessments were performed at
baseline and at 1, 2, 3, and 5 weeks.

2.2. Participants

Participants with KOA were recruited from December
2015 to August 2016 through advertisements on the hospi-
tal website and on bulletin boards. Eligibility determined
by one researcher and was based on the results of the phys-

ical examination and radiographs. The inclusion criteria
were: (1) age between 40-80 years; (2) diagnosed with KOA
according to American College of Rheumatology criteria;
(3) stop taking KOA medications at least one week before
starting the study; and (4) radiographic classification on
the Kellgren-Lawrence scale of 2-4. The exclusion criteria
were: (1) previous knee surgery; (2) intra-articular injec-
tion or prolotherapy within the past three months; (3) se-
nile dementia, impaired cognitive function, severe psychi-
atric, or psychologic disorders; (4) steroid or nonsteroidal
anti-inflammatory medications to treat other diseases; (5)
post-traumatic osteoarthritis; (6) allergic skin disease, skin
ulcer, or skin infection; (7) pregnant, lactating, or planning
to become pregnant; (8) insulin dependent diabetes mel-
litus; (9) cerebral, cardiovascular, or renal disease; (10) use
of thrombolytic, antiplatelet, or anticoagulant medica-
tions; (11) abnormal renal or hepatic function on labora-
tory tests; (12) pacemaker; and (13) deemed ineligible by
the recruiting physician.

2.3. Randomization

Random numbers were generated by an independent
statistics professional through computerized block rand-
omization using SPSS version 19.0 for Windows (release
14.0K; SPSS Inc. Armonk, NY, USA). Sealed opaque assign-
ment envelopes were used for allocation concealment.
Participants were randomly assigned to the control or ex-
perimental group. The researcher evaluating the outcome
measure was blinded to the treatment allocation.

2.4. Intervention

If participants had both knee pain, only one knee with
more pain was treated. No other interventions such as
moxibustion, exercises or lifestyle advice were done.

MA

The MA points were as follows [12-14]: quadriceps ten-
don (EX-LE2); patella ligament (EX-LE210); medial col-
lateral ligament (LR8); lateral collateral ligament (GB33);
medial and lateral region of the patella; and medial and
lateral sides of the quadriceps tendon. Sterile disposable
0.5 mm x 50 mm MA needles (DongBang Acupuncture
Inc., Korea) were used. After sterilizing the MA insertion
sites with ethanol (80%, Firson Inc., Korea) and povidone
iodine (10%, Firson Inc., Korea), a physician trained in
western medicine provided local anesthesia with lido-
caine (1%, 3 ml) using a 27 g x 1.5 inch disposable needle.
For injection of local anesthetic, the knee was flexed 30 to
45 degree. A Korean medical doctor (KMD), licensed by
Ministry of Health and Welfare, performed the MA. At the
end of treatment, the KMD who performed the MA evalu-
ated the participants for adverse events or bleeding.

Acupuncture

The acupuncture points were as follows [15-17]: unilater-
al ST34, SP9, SP10, EX-LE4, EX-LE2, LR8, ST36, GB33, and
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EX-LE5. Sterile disposable 0.3 mm x 40 mm acupuncture
needles (DongBang Acupuncture Inc., Korea) were used. A
needle was inserted into each acupuncture point. After all
the needles were inserted, an electro-acupuncture device
(Suzuki Iryoki Co., Ltd., Tokyo, Japan) was used to stimu-
late two acupuncture points (unilateral LR8, EX-LE2). The
needles remained in place for 20 + 5 minutes.

2.5. Outcome measurement

The primary outcome was severity of pain measured on a
visual analogue scale (VAS). The VAS is a 10-cm measure-
ment instrument used to determine the severity of pain.
Each subject rated knee pain on a scale of 0 to 10, where
0 indicates the absence of pain and 10 indicates the worst
pain imaginable [18, 19].

The secondary outcomes of intensity of current pain,
stiffness, and physical function were assessed by the short-
form McGill pain questionnaire (SF-MPQ) and Western
Ontario and McMaster Universities Osteoarthritis Index
(WOMAC). The SE-MPQ has sensory, affective, and eval-
uative dimensions [20, 21]. The scale is based on 15 de-
scriptors, including 11 items in the sensory domain and
4 items in the emotional domain. Each item is scored on
an intensity scale from 0 to 3, with 0 = none; 1 = mild; 2
= moderate; and 3 = severe. Pain scores are obtained by
summing the individual scores of all 15 items, with higher
scores indicating more severe pain. The Present Pain Index
(PPI) measures the severity of current pain. Scores range
from 0 to 5, with 0 = no pain; 1 = mild; 2 = discomforting;
3 = distressing; 4 = horrible; and 5 = excruciating pain. The
WOMAC is a widely used standardized questionnaires
to evaluate osteoarthritis of the knee and hip, including
pain, stiffness, and physical functioning of the joints [5].
The WOMALC consists of 24 items divided into 3 subscales.
The index measures five items for pain (score range 0 to
20), two for stiffness (score range 0 to 8), and 17 for phys-
ical function (score range 0 to 68) [22]. Higher scores on
the WOMAC indicate worse pain, stiffness, and function-
al limitation. Both questionnaires were administered at
baseline, 1, 2, 3, and 5 weeks.

2.6. Safety

Prior to the study and at week 5, blood was obtained for
a complete blood count, erythrocyte sedimentation rate,
aspartate aminotransferase, alanine aminotransferase,
blood urea nitrogen, creatinine, prothrombin time, partial
thromboplastin time, C-reactive protein, and electrolytes.
The occurrence of swelling, redness, itching, peripheral
neuritis, hemorrhage, bruising, and pain were recorded
as the adverse events. Subjects were asked to voluntarily
report adverse effects and the researchers confirmed the
occurrence by an interview or physical examination.

2.7. Data analysis

PData were analyzed based on the Statistics Guidelines
for Clinical Trials [23] and using SPSS 19.0 for Windows
(Version 14.0; SPSS Inc., Armonk, NY, USA). A p-value of

<0.05 was considered statistically significant.

The last observation carried forward method was used for
missing data. Demographic variables and clinical charac-
teristics were compared between groups using a two-sam-
ple t-test or Mann-Whitney U, if the date were normally
distributed and not continuous. The chi-square test was
used for categorical data.

A repeated-measures analysis of variance (ANOVA) was
used to assess between-group differences with regard to
changes in the scores of the VAS, SF-MPQ, and WOMAC.

3. Results

3.1. Baseline characteristics

The baseline characteristics and outcome measurements
are shown in Table 1. There were no significant differences
between the groups.

3.2. Enrollment rate and dropout ratio

Figure 1 shows the study design flow chart. A total of 30
individuals were screened to enroll 24 participants. Of
the individuals screened, 2 did not meet the radiograph-
ic inclusion criteria; one did not return after screening,
and three withdrew the consent before randomization.
Twenty-three subjects completed the trial. One subject in
the control group withdrew consent after the first visit for
personal reasons The compliance rate for the remaining 23
subjects was 100%.

3.3. Primary outcome

There was a significant decrease in the VAS scores for both
groups when baseline scores were compared to scores
from weeks 1, 2, 3, and 5. Both groups had a significant im-
provement in VAS scores; however, there were no signifi-
cant differences between groups (Table 2). There was no
interaction between time and group (Table 2).

3.4. Secondary outcomes

The SF-MPQ and WOMAC scores at weeks 1, 2, 3, and 5
were significantly reduced compared to baseline (p<0.05).
However, there were no significant differences between
groups (Table 3).

3.5. Adverse events

Two subjects in the MA group and four subjects in the ac-
upuncture group experienced bruises. One subject report-
ed increased intensity of knee pain; however, the relation-
ship with MA was unclear. All laboratory test results were
within the normal range.
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Table 1 Baseline characteristics and outcome measurements for participants

Group = SD
Variable Experiment p-value
Control group
group
Male 1(8.3) 4 (33.3)
Sex, n(%) 0.132
Female 11 (91.7) 8 (66.7)

Mean age, years 63.67 £9.745 66.17 + 5.04 0.441
Weight, mean £SD 61.31 +8.674 63.98 +10.97 0.516
Height, mean + SD 152.93 £ 6.56 158.17 £10.51 0.158

VAS 5.53+2.15 490+ 1.72 0.443
PPI 2.00 + 0.85 2.09 +0.54 0.761
SF-MPQ | Description
11.67 £ 6.24 10.09 +=4.83 0.504
scale
WOMAC 39.83 +18.90 30.73 £ 18.71 0.259

Values are expressed as means =+ standard deviations

SD: Standard deviation

VAS: Visual analogue scale

SF-MPQ: Short-form McGill pain questionnaire

PPI: Present pain intensity

WOMAC: Western Ontario and McMaster Universities Osteoarthritis Index
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Table 2 Changes in visual analogue scale score for Knee osteoarthritis

Time, mean £SD p-value
Group
Screening Week 1 Week 2 Week 3 Week 5 Time Time x Group
MA group 7.14+1.63 5.53 £2.15% 4.74 £ 2.04%* 3.72+£2.70%* | 333 +£2.67%*
0.000" 0.946"
Acupuncture group | 6.60 + 1.68 4.90 £ 1.72%* 4.19 + 1.64%* 3.46 £2.08* 2.67 £2.17**

Values represent mean £SD.

P values between baseline measurement and measurements at 1,2,3 and 5 weeks in each group: *p<0.05; **p<.0.01.

+: Repeated-measures ANOVA

SD: Standard deviation

MA: Miniscalpel acupuncture

Follow-Up

Enrollment

Allocation

Assessment for eligibility (n =30)

Excluded (n = 6) (didn’t

Random allocation (n = 24)

A 4

meet the inclusion criteria in
X-ray, failed to follow up,

withdrawal of consent form,)

A 4

Allocated to the miniscalpel
acupuncture group

(n=12)

Lost to follow-up (n = 0)

Discontinued intervention (n = 0)

A4

Analyzed (n=12)

Excluded from analysis (n = 0)

Allocated to the acupuncture
group

(n=12)

Lost to follow-up (n = 0)
Discontinued intervention (n = 0)

Withdrawal of consent form (for
private reason (n = 1)

\4

Analyzed (n=11)

Excluded from analysis (n = 0)

Figure 1 Flow chart for our randomized controlled pilot trial on the efficacy and safety of miniscalpel acupuncture for degenerative

osteoarthritis
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Table 3 Changes in short form McGill pain questionnaire and Western Ontario and McMaster Universities Osteoarthritis Index scores

for knee osteoarthritis

AC group 3.00+0.78 2.09 + 0.54%* 1.55+0.52% 1.55 4+ 0.52%* 1.45+052%% | 0.0007

SF-MPQ- MAgroup | 2192+775 | 11.67+624%* | 12.00=6.97+* | 10.67+847%* | 1050596+ | 0.0017

Descriptive scale T
AC group 19.18+8.98 | 10.09 +4.83%* | 945+ 6.20%* 8.45 + 6.44%* 8.91 «6.70%+ | 0.001

WOMAC MA group | 55.58+20.24 | 39.83 + 18.90%* | 38.17+ 19.85% | 29.83  16.71%* | 30.25+ 15.20% | 0.0027

AC group | 44.00+14.40 | 30.73 18.71% | 27.91+ 18.96%* | 26.09 +20.74%* | 2255+ 17.31* | 0.000

Values represent mean £SD.

1: Repeated-measures ANOVA

P values between baseline measurement and measurements at 1,2,3 and 5 weeks in each group: *p<0.05; **p<.0.01.

MA: miniscalpel acupuncture; AC: acupuncture

SF-MPQ: short form McGill pain questionnaire

WOMAC: Western Ontario and McMaster Universities Osteoarthritis Index.

4. Discussion

Miniscalpel acupuncture is a new acupuncture technique
using a sharp knife at the tip of the needle and combining
the effects of microsurgery and acupuncture [24]. In Ko-
rea the use of MA is increasing. There have been no rand-
omized controlled studies that compare the effects of MA
and acupuncture for KOA in Korea. Although MA is widely
used in Korea, few randomized controlled trials have been
performed. Case reports have described the use of MA in
the treatment of musculoskeletal conditions, including
partial tear of supraspinatus tendon [25], lumbar herni-
ated intervertebral disc [26], carpal tunnel syndrome [27],
and cervicogenic headaches [28]. We designed this study
based on the hypothesis that MA is superior to acupunc-
ture for the treatment of chronic degenerative knee pain.

Of the individuals recruited, 80% agreed to participate in
the study. Although there were no serious adverse events,
the sample size was small and safety should be carefully
considered for future large-scale trials.

After treatment, there was a significant decrease in pain in
both groups although there were no differences between
groups. These findings are inconsistent with other studies
suggesting that MA is more effective than acupuncture for
the treatment KOA pain [29, 30]. In a case report, a patient
with degenerative osteoarthritis who did not responded to
acupuncture had positive result after MA treatment [30].

However, the difference in the number and frequency of
treatment is worth discussing. The MA and acupuncture

group appeared to have similar treatment effects but the
MA was performed once a week while acupuncture was
performed twice a week. Although the acupuncture group
had more treatments than MA group, there was no differ-
ence between groups, suggesting that the treatment effects
of MA are more powerful than acupuncture. The MA group
had similar treatment effects with fewer treatments. Mi-
niscalpel acupuncture treatment for patients with chronic
pain may be more economic and less time consuming.

Miniscalpel acupuncture is more invasive than tradition-
al acupuncture. The small knife at the tip of the needle
makes the treatment more painful, and local anesthesia
is required. Because MA is invasive and provides a strong
stimulus, some participants complained of stiff and dull
pain for few days after treatment. Prescribing analgesics
for two or three days after treatment might improve patient
satisfaction.

Few studies have investigated the mechanism of action
of MA, which is considered to work via both acupuncture
and the knife. Osteoarthritis of the knee results when ma-
trix degradation is greater than matrix synthesis. Chon-
drocytes control extracellular matrix (ECM) synthesis [31].
Pro-inflammatory cytokines such as interleukin (IL)-1[3,
IL-6, and tumor necrosis factor (TNF)-a cause inflamma-
tion and increased ECM degradation [32]. By inhibiting
type II collagen gene expression in articular chondrocytes,
IL-1p3 is the primary cytokine mediating cartilage destruc-
tion. Both TNF-a and IL-1f3 have a role in downregulating
synthesis of type II collagen [33-35]. One study of KOA from
China showed a greater decrease in IL-1[3, IL-6, and TNF-a



Journal of Pharmacopuncture 2018;21(3):151-158

157

http://www.journal.ac

in the MA treatment compared to the acupuncture group
[29]. This study suggests a possibility that MA may be an ef-
fective treatment for KOA. The mechanism of action of MA
in KOA has not been elucidated, and future studies should
evaluate the mechanism of action in more detail.

In previous randomized controlled trial of KOA [13],
the result was examined according to Kellgren-Lawrence
grade. MA showed effectiveness in Kellgren-Lawrence
grade 3 and 4. Grade 1 and 2 had no significant effective-
ness compared with acupuncture treatment. However
previous study did not used detailed or various scales in
evaluation. In this pilot study, MA treatment has been per-
formed regardless of Kellgren-Lawrence grade. Also only
total result has been calculated to see the effectiveness of
MA treatment. In further studies, examining result accord-
ing to Kellgren-Lawrence grade would be recommended.
Also in this pilot study, the same treatment has been done
regardless of severity of KOA condition. Also, dividing
treatment depending on grade can be considered.

5.Conclusion

This pilot study provides information for the design of
full-scale trial comparing effect of MA with acupuncture
for the treatment of pain in patients with KOA. This pilot
study has provided the feasibility and sample size for a full-
scale trial. Although there were no significant differences
between groups, the effects of MA may be better than ac-
upuncture because the MA group had fewer treatments
than the acupuncture group.
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