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Purpose: This retrospective case study explored the effect of contralateral acupuncture (Geoja technique) on patients with one-sided
musculoskeletal pain disorders.

Patients and Methods: This retrospective observational study reviewed 109 patients treated for unilateral musculoskeletal pain.
Their demographics and clinical characteristics were recorded. Patients were categorized into two groups based on pulse strength
differences, diagnosed using a classic Korean medicine method rooted in Donguibogam. Disability and pain intensity were measured
using the Numeric Rating Scale (NRS) and Range of Motion (ROM). The treatment effect was assessed by comparing the
improvement rates between these groups.

Results: All 109 patients received contralateral acupuncture treatment. Significant improvements in disability and pain intensity were
observed in the 65 patients with pulse strength differences. The mean differences and improvement rate of NRS showed clinically
relevant changes in both groups; however, the improvement rate in the group with pulse strength differences was statistically
significantly higher than in the 44 patients without pulse strength differences.

Conclusion: This study suggests the 2, potential of contralateral acupuncture for pain relief, ROM improvement, and maintaining
normal function in patients with musculoskeletal diseases. It also highlights the importance of pulse strength difference for effective
treatment. Further studies are required to ensure appropriate patient selection, integrate treatment guidelines, and ascertain optimal
outcome measurement criteria to draw robust conclusions regarding the effectiveness of treating musculoskeletal disorders.
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Introduction

Acupuncture is used to treat a number of conditions worldwide, including musculoskeletal diseases. Several studies have
reported the effects of acupuncture on pain-related diseases. The effectiveness and safety of acupuncture treatment have
been reported in basic experimental studies, clinical trials, randomized control studies, and systematic review.' Recent
studies on acupuncture have expanded to include meridian-specific effects. Specifically, meta-analyses have affirmed
acupuncture’s effectiveness in reducing musculoskeletal pain, demonstrating its superiority over sham acupuncture,” and
have explored its neuroimage biomarkers.> Beyond general pain relief, acupuncture has also shown promise in specific
musculoskeletal conditions, such as chronic low back pain and neck pain.*®
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In 2001, the Standards for Reporting Interventions in Clinical Trials of Acupuncture (STRICTA) were created and
have been subsequently used in clinical research to report the findings of clinical trials on acupuncture treatment.’
Acupuncture-related clinical trials have focused on pain points and near acupuncture-point needling, and randomized
controlled clinical trials have been conducted on the effects of acupuncture treatment on various diseases.®’ However, in
actual clinical practice, contralateral acupuncture treatment or remote acupoint needling is often performed, which has
been reported to be more clinically effective.'® Most previous studies have been at the case series level'' and are
generally limited to comparing contralateral acupuncture points and remote acupuncture point needling.'? Few studies
have been conducted to ascertain when contralateral acupuncture should be used and the criteria for choosing remote
acupuncture points.

Contralateral acupuncture elicits potential analgesic effects through complex neural pathways. Research suggests that
acupuncture can induce both ipsilateral and contralateral analgesia through mechanisms that may include the nociceptive
system and modulation of the default mode network in the brain.'* Contralateral acupuncture has been observed to
stimulate the contralateral sensorimotor network and activate specific brain regions, suggesting different analgesic
regulatory mechanisms compared to ipsilateral acupuncture. For instance, studies have shown that contralateral acu-
puncture at specific acupoints can lead to distinct changes in brain connectivity and activity, indicating
a neurophysiological basis for its therapeutic effects.'*!” Furthermore, the transmission of nerve impulses from
stimulated acupoints to the central nervous system, crossing the spinal cord, contributes to the generation of acupuncture
sensation and its analgesic effects.'®'”

According to the historical context of acupuncture, a representative treatment on the healthy side is called Geoja, which
is the acupuncture method suggested in Yellow Emperor’s Inner Canon (#7 N#%) and is performed on the opposite side
of the body as to where the symptoms have presented.?’ This method is used by many modern Korean medicine doctors. In
one study, 33% of the respondents used only remote acupoints, and 71% used near and remote acupoints together.”' Many
Korean medicine doctors utilize the Geoja technique, but research on its underlying principles and effect is insufficient,
necessitating more studies.

Within the traditional framework, acupuncture point selection often involves specific points such as the Five
important acupoints (1./fi7). These points are located on the twelve main meridians and are frequently used to activate
or balance the flow of Qi (4%&).**® For instance, in clinical practice, the sedation of Fire point (“K7¥) and the
supplementation of Water point (7K7X) are widely employed for effective pain relief.** The selection and combination
of these specific acupoints are crucial because the patterns of meridian imbalance vary with different diseases, and
addressing these imbalances is key to treating ailments.>>*¢

In Yellow Emperor’s Inner Canon (5577 N £%), if the pain is on the left side and the pulse on the right side is diseased,
the patient is treated with Geoja.”’ Similarly, Donguibogam (%% % #) stated that if the left pulse is strong, the right
side is diseased, and if the right pulse is strong, the left side is diseased. Therefore, in the case of a patient who mainly
complains of pain, such as musculoskeletal disorders, it is considered necessary to compare the strength of the left and
right pulses and perform the Geoja technique. While indications and procedural methods for the Geoja technique used in
clinical practice are reported through classical literature reviews, establishing a scientific basis remains challenging due
to the lack of robust clinical research on Geoja.

Therefore, this retrospective study aims to compare the therapeutic effect of Geoja in patients with different left and
right pulse strengths and to examine the basis for its use in acupuncture treatment. Our findings are intended to be used as
basic data for prospective research and ultimately for increasing the use of Geoja technique in the clinical field. This
study hypothesizes that patients exhibiting a discernible difference in pulse strength between the left and right sides will
experience a more significant therapeutic response to Geoja technique for musculoskeletal pain.

Materials and Methods
Patients and Eligibility

This study conducted a retrospective study on 109 patients who received treatment for musculoskeletal pain disease
limited to one side at the Hyundong Korean Medical Clinic, Seoul, Republic of Korea, between January and
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August 2022. The inclusion criteria were as follows: (1) pain in one side only and (2) acupuncture in the other side only.
Participants who have the following characteristics were excluded: (1) pain in both sides or pain in the center, (2)
structural deformation of the joint, and (3) near acupuncture-point needling.

Difference in Pulse Strength
According to the classic context of Korean medicine, pulse diagnosis is a palpation test performed through direct contact
between the physician’s finger and patient’s wrist.*® In Donguibogam (%% %#74), the physician uses his/her middle
finger to first press the Gwan () area (styloid process of radius), and the fingers on both sides of the middle finger are
lowered side by side, so that the front finger is Chon (), and the back finger is Cheok (J{) (Figure 1). If the patient’s
arm is long, the finger gap is spread and pressed; if the patient’s arm is short, the finger gap is narrowed and pressed.
After entering the clinic, the patient sits on a chair and places his/her left arm on a table. The physician examines
the patient’s Chon, Gwan, and Cheok (=} [ JX) using the index, middle, and ring finger and then examines the patient’s
Chon, Gwan, and Cheok (=} [ JX) through his/her index finger in order. When the left side is completed, we should
proceed to the right side. The physician presses slightly to examine the pulse area and then deeply to examine it. While
pressing down so hard that the pulse is not felt in the physician’s finger, slowly lift the finger to measure the power at
the point where the pulse strength is felt the most powerful. Subsequently, the left and right strength pulses are
compared; if there is a difference in force, one side is recorded as strong, and if there is no difference in force, it is
recorded similarly. This is based on Donguibogam (% %&£ §f) and follows the pulse diagnosis method described in
acupuncture textbooks.

Acupuncture Treatment

All treatment interventions were performed by Korean medicine doctors with more than 5 years of clinical experience
according to preset treatment guidelines based on the patient’s condition. Infrared treatment (IR3000, Haedong
Medical, Korea) was performed during acupuncture (30 min). Manual acupuncture needles (0.2 mm in diameter,
30 mm in length, Dongbang, Gyeonggi-do, Korea) was used according to the meridian where the patient complained
of pain and was performed on the opposite arm and leg of the painful lesions. The acupuncture point comprised a place
to sedate the fire point (“K7V) and supplement the water point (7K7{) among five important acupoints (7 fiii7<)
(Table 1). The Young-su-bo-sa (Mfi&#fii%) method was implemented, and each acupoint was inserted along the
meridians Qi (%) flow in the case of supplement and against the meridians Qi (%) flow in the case of sedate. The
method used in this study is described in the acupuncture medicine textbook of the Korean Medicine University. All

O\ Cheok (R)

Figure | Pulse diagnosis regions. The Gwan area corresponds to the styloid process of the radius.
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Table | Acupuncture Treatment According to the
Diagnosed Meridians

Meridian System Acupuncture Points
Lung meridian (LU) LU5 (+) / LUIO (-)
Large intestine meridian (LI) LI2 (+) / LI5 (-)
Stomach meridian (ST) ST44 (+) / ST41 (-)
Spleen meridian (SP) SP9 (+) / SP2 (-)
Heart meridian (HT) HT3 (+) / HT8 (-)
Small intestine meridian (SI) SI2 (+) / SI5 (-)
Bladder meridian (BL) BL66 (+) / BL60 (-)
Kidney meridian (KI) KIO (+) / KI2 (-)
Pericardium meridian (PC) PC3 (+) / PC8 (-)
Triple energizer meridian (TE) TE2 (+) / TE6 (-)
Gall bladder meridian (GB) GB43 (+) / GB38 (-)
Liver meridian (LR) LR8 (+) / LR2 (-)

Notes: (+): Tonification; (-): Sedation.

acupuncture treatments were performed until the De-qi (35) sensation (soreness, fullness, heaviness, or distension)

was achieved. Further details of the treatment interventions, such as the acupoints and insertion method, are described
in the Standards for Reporting Interventions in Clinical Trials of Acupuncture (STRICTA) checklist (Table 2).’

Table 2 Details of the Acupuncture Treatments for Lesions of the Meridian System Based on the STRICTA 2010 Checklist.
Acupuncture Treatment According to the Diagnosed Meridians

Item

Detail

I. Acupuncture rationale

la. Technique of acupuncture: Acupuncture on a healthy side

Ib. Reasoning for treatment provided (based on historical context, literature sources, and/or consensus methods,
with references where appropriate): Based on historical context; Yellow Emperor’s Inner Canon (37 N £¥),
Donguibogam (%8 1 $).

lc. Extent to which treatment was varied: All participants received standardized treatment.

2. Details of needling

2a. Number of needle insertions per subject per session: 2 acupoints

2b. Names of points used: Table |

2c. Depth of insertion based on a specified unit of measurement: 5~20 mm

2d. Response sought: De qi (f§4) sensation

2e. Needle stimulation: Tonification, insert needles along the meridian Qi (’E) flow; Sedation, insert needles

against the meridian Qi (%K) flow.

2f. Needle retention time: 30 minutes

2g. Needle type: Sterilized stainless-steel needle measuring 0.20 mm in width and 30 mm in length (DB108,
Dongbang Medical co., South Korea)

(Continued)
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Table 2 (Continued).

Item Detail

3. Treatment regimen 3a. Number of treatment sessions: |~9 times mean of 2~3 times

3b. Frequency and duration of treatment sessions: Treatment periods vary from |—14 days per case. The number

of treatments was one to seven times per week.

4. Other components of 4a. Details of other interventions administered to the acupuncture group: IR treatment are provided to all

treatment patients.

4b. Setting and context of treatment, including instructions to practitioners, and information and explanations to
patients: The study will be conducted at one (traditional) Korean Medicine hospital. The study participants will be

outpatients. All information except the allocated treatment will be provided to the participants.

5. Practitioner background 5. Description of participating acupuncturists: Licensed KMDs with at least 5 years of experience in manual
acupuncture treatment. The practitioners have studied acupuncture at and graduated from the University of
Korean Medicine. Standardized operation procedures have been written for the practitioners to ensure identical

treatment procedures.

6. Control or comparator 6a. Rationale for the control or comparator in the context of the research question, with sources that justify this
interventions choice: The groups were divided according to the judgment of the pulse strength difference of both radial
arteries.

6b. Precise description of the control or comparator. If sham acupuncture or any other type of acupuncture-like
control is used (provide details as for Items | to 3 above): The treatment of the two groups was the same, and

the patients were divided into two groups according to the difference in pulse strength.

Abbreviations: STRICTA, Standards for Reporting Interventions in Clinical Trials of Acupuncture; IR, Infrared; KMD, Korean Medicine Doctor.

Study Protocol

This study included 109 patients who met the inclusion criteria. The lesions and meridian system in which patients
complained of pain were identified and classified into groups with different pulse strengths and groups with the same
pulse strength. All patients who met the inclusion criteria complained of pain in only one side and received acupuncture
on the opposite side. The improvement rate of each disease was measured using the numerical rating scale (NRS) at
baseline and at the end of treatment. Joint dysfunction was assessed using the range of motion (ROM) test to determine
musculoskeletal function. To analyze clinically meaningful changes, we analyzed the improvement rate after treatment by
group. The NRS assumed that all initial pain values were similar and analyzed the improvement rate after treatment was
analyzed. The ROM was used to classify the grade according to the angle (Table 3) and confirm the grade change before
and after treatment.

Statistical Analysis
Statistical analyses were performed using the SPSS version 18.0 for Windows (SPSS Inc. Chicago, IL, USA), and
statistical significance was set at p-values of <0.05. The homogeneity of the demographical and clinical characteristics

Table 3 Flexion Tests at Major Joints

Flexion Test | Grade | | Grade 2 | Grade 3 | Grade 4 | Grade 5

Shoulder joint | 30~60° 60~90° 90~120° | 120~150° | 150~180°

Elbow joint 25~50° 50~75° 75~100° | 100~125° | 125~145°

Wrist joint 15~30° 30~45° 45~60° 60~70° 70~80°

Knee joint 20~40° 40~60° 60~80° 80~100° | 100~130°
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was analyzed using the chi-square test and independent #-test. To analyze clinically meaningful changes, we analyzed the
improvement rate after treatment by group. The NRS assumed that all initial pain values were similar, and analyzed the
improvement rate after treatment was analyzed. The degree of recovery (%) is presented as the mean + standard deviation
to compare the two groups with a difference in pulse strength. Differences between the two groups were analyzed using
an independent #-test.

Results
Patient Clinical Characteristics

Among the patients treated during the study period, 109 met the inclusion criteria. If the intensity was remarkably strong
between the left and right Chon, Gwan, Cheok (3} % ) in any region, there was a difference in the strength of the pulse
(group A and group C). If it was similar overall, then there was no difference in the strength of the pulse (group B and
group D) (Tables 4 and 5). Of the 109 patients, 65 showed difference in pulse strength, and 44 showed no difference in
pulse strength (Table 6).

The mean age, period from the onset of pain to the initial visit, number of treatments, and treatments duration in
group A (upper limb pain and differences in pulse strength) were 44.95 + 13.43 years, 30.39 + 53.69 days, 2.16 £ 1.57
times, and 4.05 + 4.31 days, respectively. The mean age, period from the onset of pain to the initial visit, number of

Table 4 Clinical Characteristics of Upper Limbs Patients

Difference in Pulse Strength p-value

Group A (Yes) | Group B (No)

(n = 38) (n=23)
Male 21 6 > 0.05
Female 17 17
Age (mean years) 4495 £ 13.43 48.83 £ 18.39 0.346

Period from the onset of pain to initial visit (days) 30.39 + 53.69 31.22 £ 53.73 0.954

Number of treatments (number) 2.16 £ 1.57 2.70 £2.23 0.273

Duration of treatments (days) 4.05 + 431 5.30 + 5.00 0.305

Table 5 Clinical Characteristics of Lower Limbs Patients

Difference in Pulse Strength p-value

Group C (Yes) | Group D (No)

(n=27) (n=21)
Male 18 10 > 0.05
Female 9 I
Age (mean years) 47.15 £ 18.07 49.48 + 18.65 0.664

Period from the onset of pain to initial visit (days) I5.11 £ 35.37 39.29 + 62.27 0.122

Number of treatments (number) 259 + 1.74 205+ 1.72 0.284

Duration of treatments (days) 4.85 + 4.13 3.10 £ 4.01 0.146
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Table 6 Lesions in the Meridian System

Categories Difference in Pulse Strength | No Difference in Pulse Strength
(") ")
Lung meridian (LU) 3 |
Large intestine meridian (LI) 7 2
Stomach meridian (ST) | |
Spleen meridian (SP) 2 |
Heart meridian (HT) 0 3
Small intestine meridian (SI) 12 4
Bladder meridian (BL) 4 6
Kidney meridian (KI) 5 6
Pericardium meridian (PC) 0 2
Triple energizer meridian (TE) 9 7
Gall bladder meridian (GB) 19 10
Liver meridian (LR) 3 |
Total 65 44

treatments, and treatments duration in group B (upper limb pain and no differences in pulse strength) were 48.83 + 18.39
years, 31.22 + 53.73 days, 2.70 + 2.23 times, 5.30 £ 5.00 days, respectively. The mean age and the period from the onset
of pain to the initial visit were similar between the two groups. The mean number of treatments and treatment duration
were longer in group B than in group A; however, the difference was not statistically significant (Table 4). In group
C (lower limb pain and differences in pulse strength), the mean age, period from the onset of pain to the initial visit,
number of treatments, and treatments duration were 47.15 £ 18.07 years, 15.11 + 35.37 days, 2.59 + 1.74 times, 4.85 +
4.13 days, respectively. The mean age, period from the onset of pain to the initial visit, number of treatments, and
treatments duration in group D (lower limb pain and no differences in pulse strength) were 49.48 + 18.65 years, 39.29 +
62.27 days, 2.05 + 1.72 times, 3.10 + 4.01 days, respectively. The mean ages of the two groups were similar. The mean
period from the onset of pain to the initial visit was shorter in group C than in group D, and the mean number of
treatments and treatment duration were shorter in group D than in group C; however, no statistically significant
differences were observed (Table 5).

The patients with upper limb pain included 23 with shoulder pain (difference in pulse strength, 14; no difference in
pulse strength, 9), 13 with shoulder girdle pain (difference in pulse strength, 10; no difference in pulse strength, 3), 7 with
arm pain (difference in pulse strength, 3; no difference in pulse strength, 4), 7 with elbow pain (difference in pulse
strength, 6; no difference in pulse strength, 1), 5 with wrist pain (difference in pulse strength, 2; no difference in pulse
strength, 3), 4 with finger pain (difference in pulse strength, 3; no difference in pulse strength, 1), and 2 with palm pain
(difference in pulse strength, 0; no difference in pulse strength, 2). The patients with lower limb pain included 13 with
knee pain (difference in pulse strength, 5; no difference in pulse strength, 8), 6 with thigh pain (difference in pulse
strength, 5; no difference in pulse strength, 1), 8 with leg pain (difference in pulse strength, 6; no difference in pulse
strength, 2), 16 with ankle pain (difference in pulse strength, 8; no difference in pulse strength, 8), and 5 with sole pain
(difference in pulse strength, 3; no difference in pulse strength, 2) (Table 7).

Regarding the pain meridians, 4 patients had LU meridian pain (difference in pulse strength, 3; no difference in pulse
strength, 1), 9 had LI meridian pain (difference in pulse strength, 7; no difference in pulse strength, 2), 2 had ST meridian
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Table 7 Painful Lesions

Characteristic Categories Difference in Pulse Strength (n) | No Difference in Pulse Strength (n)
Upper limbs Shoulder 14 9
Shoulder girdle 10 3
Arm 3 4
Elbow 6 |
Wrist 2 3
Finger 3 |
Palm 0 2
Total 38 23
Lower limbs Knee 5 8
Thigh 5 |
Leg 6 2
Ankle 8 8
Sole 3 2
Total 27 21

pain (difference in pulse strength, 1; no difference in pulse strength, 1), 3 had SP meridian pain (difference in pulse
strength, 2; no difference in pulse strength, 1), 3 had HT meridian pain (difference in pulse strength, 0; no difference in
pulse strength, 3), 16 had SI meridian pain (difference in pulse strength, 12; no difference in pulse strength, 4), 10 had BL
meridian pain (difference in pulse strength, 4; no difference in pulse strength, 6), 11 had KI meridian pain (difference in
pulse strength, 5; no difference in pulse strength, 6), 2 had PC meridian pain (difference in pulse strength, 0; no
difference in pulse strength, 2), 16 had TE meridian pain (difference in pulse strength, 9; no difference in pulse
strength, 7), 29 had GB meridian pain (difference in pulse strength, 19; no difference in pulse strength, 10), 4 had LR
meridian pain (difference in pulse strength, 3; no difference in pulse strength, 1) (Table 6).

Analysis of Disability and Pain Improvement
The degree of pain and disability status of all patients were measured using the NRS and ROM, respectively. Researcher
notified the patient that the pre-treatment pain NRS was 10, and asked for the post-treatment pain NRS score. Based on the
scores spoken by the patients, the pain improvement rates of each patient were recorded and compared. Not all patients had
ROM limitations; therefore, the ROM improvement rate was compared between patients with ROM limitations.

The pain improvement rates were 54.74 + 19.55%, 31.30 = 21.60%, 56.30 + 17.35%, and 29.52 + 19.87% in groups
A, B (p<0.001), C, and D (p < 0.001), respectively. The difference in the improvement rate between the groups with and

Table 8 Pain Improvement Rate

Difference in Pulse Strength | No Difference in Pulse Strength | p-value

Upper limbs (NRS) | Pain improvement rate (%) 54.74 + 19.55 31.30 = 21.60 <0.001

Lower limbs (NRS) | Pain improvement rate (%) 56.30 £ 17.35 29.52 + 19.87 <0.001

Abbreviation: NRS, Numerical rating scale.
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Figure 2 Distribution of NRS improvement rates for upper limbs according to pulse strength difference (exclusive-median quartile calculation). The boxes represent the
interquartile range (IQR) calculated by excluding the overall median from each half of the dataset, with the line inside each box denoting the median. The whiskers indicate
the minimum and maximum values.

Abbreviations: NRS, Numerical rating scale; PS, pulse strength.

without a pulse strength difference was statistically significant (Table 8). The distribution of NRS improvement rates for
both upper and lower limbs is further visualized using box-and-whisker plots, respectively. These figures offer a detailed
view of how improvement rates vary depending on the presence or absence of a pulse strength difference. For upper limb
pain, patients with a pulse strength difference exhibited a median improvement rate of 50%, with an interquartile range
(IQR) spanning 40% to 70%. In contrast, those without a pulse strength difference showed a median improvement rate of
20%, and their IQR ranged from 10% to 40%. Similarly, in cases of lower limb pain, the pulse difference group had
a median improvement rate of 60% and an IQR of 40% to 70%, while the no difference group had a median improvement
rate of 20% and an IQR of 15% to 30%. Across both upper and lower limbs, patients with a difference in pulse strength
consistently demonstrated a higher median improvement rate and a broader range of improvement compared to those
without a pulse strength difference (Figures 2 and 3).

Lower limbs
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Figure 3 Distribution of NRS improvement rates for lower limbs according to pulse strength difference (exclusive-median quartile calculation). The boxes represent the
interquartile range (IQR) calculated by excluding the overall median from each half of the dataset, with the line inside each box denoting the median. The whiskers indicate
the minimum and maximum values.

Abbreviations: NRS, Numerical rating scale; PS, pulse strength.
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Table 9 Degree of ROM Improvement

Difference in Joint Before Treatment After Treatment

Pulse Strength Grade 2 | Grade 3 | Grade 4 | Grade 5 | Grade 2 | Grade 3 | Grade 4 | Grade 5

Yes Shoulder 0 3 6 0 0 0 2 7
Elbow | | | 0 0 0 3 0
Wrist 0 | 0 0 0 0 0 |
Knee 0 0 3 0 0 0 | 2

No Shoulder 0 2 2 0 0 | 3 0
Elbow 0 0 0 0 0 0 0 0
Wrist 0 | 0 0 0 | 0 0
Knee 0 0 | 0 0 0 | 0

Abbreviation: ROM, Range of motion.

Of all patients, 13 had shoulder joints pain (difference in pulse strength, 9; no difference in pulse strength, 4), 3 had
elbow joints pain (difference in pulse strength, 3; no difference in pulse strength, 0), 2 had wrist joints pain (difference in
pulse strength, 1; no difference in pulse strength, 1), and 4 had knee joints pain (difference in pulse strength, 3; no
difference in pulse strength, 1). The degree of ROM limitation was recorded by dividing the steps according to the angle
set; if this did not fall under the fifth stage, the patient had a restricted ROM (Table 3). Of the 16 patients with differences
in pulse strength, 14 showed an improvement of grade 1 or higher, and 3 patients showed an improvement of grade 2 or
higher. In contrast, only one of 6 patients with no difference in pulse strength showed an improvement of grade 1 or
higher (Table 9).

Discussion

This retrospective study suggests that the Geoja technique may be more effective in relieving pain and improving ROM
in patients with musculoskeletal pain, particularly when a clear difference in left and right pulse strength is observed.
During the course of this study, adverse events typically monitored in clinical practice, such as immediate adverse
reactions during treatment, were recorded in the medical charts. No significant or unusual adverse findings were noted.

According to a text of musculoskeletal treatment using acupuncture in Western medicine, the goal of treatment for
patients with musculoskeletal pain is to relieve pain, improve ROM, and maintain normal function. In general,
acupuncture treatment for patients with musculoskeletal pain can be selected for myofascial pain points that are directly
related to pain, tenderness, and traditional acupuncture points. Among the above three conditions, an acupoint that
satisfied two or more conditions was selected. When selected, acupoint stimulation was performed according to the
patient’s temperament or response. The treatment effect is maximized by gradually increasing the amount of treatment,
such as adding more acupoints, long-term immersion, or electric acupuncture.>’

In Korea, the development of the Clinical Practice Guidelines (CPGs) of Korean Medicine began in 2016 and is
scheduled to be further developed by 2029.%° According to a survey on acupuncture treatment for knee pain in the CPGs
for Korean Medicine, 50% of patients received near acupuncture and contralateral acupuncture, while 25.6% received
only contralateral acupuncture. The CPGs for Korean Medicine recommendations for the Geoja method showed that
while it was widely used in the clinical field, more observational and/or control studies are required to confirm its
efficacy.®!

Geoja has been used as an effective acupuncture treatment for pain relief in Korean medicine clinical practice. The
most basic of these approaches is to diagnose pain meridians and use five important acupoints (FLfii7) of the
corresponding meridians on the contralateral side. In particular, treatments that sedate the fire point (“K/\{) and
supplement the water point (7K7) are widely used to provide pain relief.** For example, as in this study, if a patient
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had pain in the LU meridian, the LUS point was supplemented, and the LU10 point was sedated. Among the
supplementary and sedative methods to increase acupuncture effect, the Yeong-su-bo-sa method of needling according
to the direction of the meridians was used. This technique is the most representative complementary and sedative method
among Korean medicine acupuncture treatments. In addition, according to the Korean medicine literature, small-scale
studies, and surveys of clinicians, it is important to evaluate the pulse strength when treating using Geoja technique in
clinical practice. In this study, As described in Korean medicine literature, the standard was to compare the strength of
the left and right pulses.

Our study’s results indicate that 44 (67.6%) of 65 patients with pulse strength differences showed greater than 50%
improvement, averaging 55% improvement. In contrast, only 8 (18.2%) of 44 patients without pulse strength differences
showed greater than 50% improvement, with an average of approximately 30% improvement. Furthermore, 14 (87.5%)
of 16 patients with ROM restrictions and pulse strength differences showed an improvement of at least one grade, with 3
patients improving by two or more grades. In comparison, only 1 out of 6 patients (16.7%) with ROM restrictions and no
pulse strength difference showed an improvement of at least one grade. In particular, the effect of acupuncture on the
patient with the highest difference in pulse strength was interesting. This patient had complained of elbow pain a week
prior, and after receiving only one treatment, the NRS score improved by 70%, and the ROM improved from grade 2 to
4. Another patient with a marked difference in pulse strength complained of shoulder pain 1 month before treatment.
However, the NRS 100% improved, and the ROM improved from grades 3 to 5 after 6 treatments over 2 weeks. The
detailed analysis of NRS improvement rates, further strengthens the findings regarding the Geoja technique’s efficacy.
The median NRS improvement rate of approximately 60% in patients with pulse strength differences, compared to 30%
in those without, distinctly highlights a more pronounced central tendency for improvement in the former group.
Moreover, the IQR of 40~70% for the pulse-difference group versus 10~40% for the no-difference group indicates not
only a higher average response but also a broader and more consistently effective treatment outcome across a larger
proportion of patients with a difference in pulse strength. This robust difference in distribution reinforces the clinical
relevance of pulse strength assessment in predicting and achieving superior therapeutic benefits with the Geoja technique.

The findings from this study are consistent with previous research on contralateral needling techniques. For instance,
a clinical study on mild and moderate carpal tunnel syndrome found that combined therapy using regular acupuncture
and contralateral needling at distal acupoints was superior to regular acupuncture alone in terms of therapeutic effects,
including median nerve electrophysiology, symptom severity, and function status scores.'”> Similarly, research on the
contralateral needling method and its applications in treating upper-limb pain'' further supports the efficacy of this
approach. Our study extends these observations by specifically linking enhanced outcomes to the presence of
a discernible pulse strength difference, which is a novel aspect in this context. These preliminary data suggest that the
Geoja technique is a viable treatment option for musculoskeletal pain, with potentially more significant therapeutic
effects in patients exhibiting differences in pulse strength.

The enhanced therapeutic effects observed with the Geoja technique, particularly in patients exhibiting pulse strength
differences, warrant deeper exploration into the underlying mechanisms. Ipsilateral acupuncture primarily focuses on
stimulating points on the same side as the pain for local effects, such as muscle relaxation or immediate pain gating. In
contrast, contralateral needling, guided by subtle diagnostic cues like pulse differences, suggests a more holistic, systemic
regulatory action. One compelling hypothesis involves the modulation of the autonomic nervous system. Contralateral
needling could trigger a balanced regulation of sympathetic and parasympathetic activities,** thereby influencing pain
perception, inflammation, and tissue healing.*> > This systemic effect, potentially mediated through neuroendocrine
pathways, might explain the broader improvements seen beyond the immediate site of needling.>*>’ Furthermore, the
specific meridian system responses to contralateral stimulation, interpreted through pulse diagnostics, offer another
crucial mechanistic avenue. Traditional Korean medicine posits that differences in pulse strength indicate imbalances or
dysfunctions within specific meridians,*® and applying the Geoja technique to the contralateral side aims to re-establish
the Qi (%) flow and balance in the affected meridian system.***° Future research should explore these distinct
mechanistic pathways through studies designed to compare the physiological impacts of ipsilateral versus contralateral
acupuncture, especially in cases where systemic imbalances are indicated by pulse differences, to advance our under-
standing of the Geoja technique.
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The strength of the pulse can be sufficiently determined through subjective diagnosis. According to a research on
Clinical Application of Muja (£ #]) and Geoja (F.#ll) Acupuncture Methods, acupuncture technique related to Geoja are

discussed in detail.*!

However, the subjective nature of pulse strength assessment by Korean medicine doctors introduces
variability, underscoring the need for more objective evaluation methods and tools. Previous studies using cardiovascular
simulators have identified pulse parameters such as depth, rate, shape, and strength, reporting that pulse strength varies
among individuals and body regions, and is related to pulse amplitude.*? Although our study’s comparison of pulse
strength is conceptually similar to evaluating the peak point of pulse amplitude in such simulator studies, the direct
connection between subjective strength assessment and objective amplitude measurement remains speculative without
empirical evidence. Therefore, to overcome this limitation, future research should explore specific technologies like pulse
wave analysis devices capable of objectively measuring parameters such as pulse amplitude. This would help bridge the
gap between subjective “strength” assessment and objective “amplitude” measurement. Prospective studies employing
such objective tools for pulse strength are needed to scientifically validate the clinical utility of pulse diagnosis in this
context.

The CPGs of Korean Medicine consider pulses as an essential diagnosis process before treatment. In particular, pulse
diagnosis is crucial in acupuncture treatment. Some research have been conducted on pulses.*>** Despite this recognized
importance and ongoing research efforts, the field of pulse diagnosis still faces limitations in comprehensive studies.

This retrospective study, while offering initial insights into the Geoja technique, highlights several critical considera-
tions that must be acknowledged. As a retrospective chart review, the study’s design inherently limits the ability to draw
definitive conclusions regarding treatment effects. The primary objective was to observe the short-term effectiveness of
contralateral needling in reducing pain and improving function in musculoskeletal conditions, a goal for which the
treatment duration was deemed sufficient. However, a limitation is the absence of long-term follow-up, which restricts
the understanding of sustained outcomes for conditions that may have chronic aspects. Another significant methodolo-
gical challenge lies in the assumption that all patients began with a baseline NRS score of 10 for pain. This was
a pragmatic choice in a retrospective study where initial pain scores were not consistently recorded using a standardized
scale prior to the intervention. This approach aimed to standardize the measurement of relative improvement from
a perceived high pain state, allowing for consistent calculation of improvement rates when only post-treatment NRS
scores were reliably available. While this method does not allow for absolute comparisons of severity, it provided
a practical way to assess the degree of perceived relief reported by patients relative to a high pain threshold that typically
prompts individuals to seek treatment. Furthermore, as an inherent limitation of retrospective studies, concerns regarding
potential biases, such as selection bias and recall bias, should also be considered. Finally, the group analyses presented in
this study primarily serve descriptive purposes, illustrating observed trends rather than statistically powered subgroup
differences. The small sample sizes, particularly within these groups, were not sufficient for robust statistical analysis.
Additionally, adjustments for multiple comparisons or confounders, such as age and pain duration, were not applied.
These factors, alongside the absence of control groups and the inherent variability introduced by subjective pulse
assessment, collectively temper confidence in drawing definitive conclusions and underscore the need for more rigor-
ously designed prospective studies.

Despite these limitations, this study offers several notable strengths. It presents valuable preliminary clinical data on
the application of the Geoja technique in a real-world Korean medical clinic setting, a technique whose efficacy is widely
recognized clinically but lacks extensive empirical research. The study provides initial evidence supporting the hypoth-
esis that patients with discernible pulse strength differences may experience greater therapeutic benefits from Geoja
acupuncture. Furthermore, by categorizing and presenting the clinical characteristics of patients with various types of
musculoskeletal pain, the study generates crucial foundational data. This information, encompassing treatment duration,
visit frequency, and number of treatments, can be instrumental in designing future, more rigorous studies, including
informing sample size calculations and the development of refined selection criteria and treatment indicators. The
detailed description of the traditional pulse diagnosis method and acupuncture technique also contributes to the
transparency and replicability of this traditional Korean medicine intervention, paving the way for further scientific

investigation.
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Future research on Geoja acupuncture is required to derive a method to objectively compare left and right pulses. In
addition, scientific studies such as randomized controlled clinical studies that specify the selection criteria, treatment
period, and the number of treatments for pain diseases should be conducted. This study retrospectively verified the
treatment effect of the Geoja technique by comparing the left and right pulse strengths. The clinical characteristics
derived from this study, including treatment period, visit period, and number of treatments for variria, sample counts, or
treatment indicators for future studies.

Conclusion

This study suggests that Geoja treatment can be effective for pain relief and functional improvement, particularly in
patients exhibiting prominent differences in pulse strength between their left and right wrists. Geoja appears to be a safe
and effective approach for managing musculoskeletal pain. In this study, a treatment technology that is widely used in
Korean medicine, known as opposite treatment, was identified, and the clinical data obtained can provide important
information for the design of randomized control studies using objective diagnostic tools and clinical characteristic
evaluation indicators. However, the generalizability of these findings to all musculoskeletal disorders is limited. This
study focused exclusively on unilateral pain and grouped various musculoskeletal disorders together, which may obscure
condition-specific outcomes given their distinct natural courses and treatment responses. In addition, safety claims need
more systematic monitoring of adverse events in future prospective studies.

The clinical application of Geoja technique can be further enhanced through prospective clinical trials that focus
on optimal disease conditions, standardized interventions, and objective evaluations. Given the critical role of pulse
strength differences in the Geoja technique, research is needed to objectively assess pulse characteristics, and
standardized treatment combinations based on diagnosis and symptoms should be developed. Prospective, con-
trolled studies are essential to confirm the causal relationship and definitively establish the effectiveness of this

technique.
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