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Purpose: This study aimed to evaluate the clinical outcomes of integrative Korean medicine treatment in reducing pain, improving 
function, and enhancing quality of life for patients who had undergone cervical disc surgery.
Patients and Methods: A retrospective review was performed on the electronic medical records (EMR) of 181 patients diagnosed 
with cervical disc herniation on cervical spine magnetic resonance imaging (MRI) scans among those hospitalized for cervical pain 
following cervical disc surgery at four Korean medicine hospitals in Korea between January 1, 2015, and December 31, 2022. The 
analysis was based on EMR collected from admission to discharge during the inpatient period. The primary outcome was the Numeric 
Rating Scale (NRS) score for neck pain, and the secondary outcome measures were the Vernon-Mior Neck Disability Index (NDI), the 
5-level EuroQol 5-Dimension (EQ-5D-5L), the Patient Global Impression of Change, and range of motion. Disc degeneration grade 
and herniation area were assessed for all patients using MRI.
Results: Of the 181 patients screened, 142 met the inclusion criteria. The mean neck pain NRS score decreased from 5.61 ± 1.41 at 
admission to 3.52 ± 1.4 at discharge (difference: –2.09, 95% CI –2.32 to –1.85, p<0.001), and the NDI score from 40.61 ± 18.44 at admission 
to 31.3 ± 17.05 at discharge (difference: –9.31, 95% CI –11.74 to –6.87, p<0.001). Post-treatment improvements were observed in all 
outcomes, including the NRS score for radiating arm pain (difference: –2.11, 95% CI –2.40 to –1.82, p<0.001) and the EQ-5D-5L scores 
(difference: 0.07, 95% CI 0.05 to 0.09, p<0.001); however, no significant differences in outcomes were observed according to the disc 
degeneration grade.
Conclusion: Integrative Korean medicine is associated with short-term improvements of pain, function and quality of life of patients 
following cervical disc surgery.

Plain Language Summary: Neck pain is a common complaint after surgery for cervical disc problems, and many patients continue to 
experience discomfort and limited function even after the procedure. In Korea, integrative Korean medicine—which includes treatments 
such as acupuncture, herbal medicine, pharmacopuncture, and manual therapy—is commonly used to manage spinal conditions. However, 
few studies have evaluated its effects specifically in patients who have already undergone cervical disc surgery. This study looked at 145 
patients who were hospitalized with neck pain after cervical disc surgery at four Korean medicine hospitals. They received a combination of 
Korean medicine treatments during their stay. The researchers reviewed the patients’ medical records to examine changes in pain, physical 
function, and quality of life before and after treatment. The results showed that patients reported significant reductions in neck pain and 
radiating arm pain, as well as improvements in daily functioning and overall quality of life. These improvements were measured using 
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standard clinical tools. The study also found that patients who stayed in the hospital for 14 days or more showed greater benefits. No serious 
side effects were reported. While more rigorous studies are needed to confirm these findings, the results suggest that integrative Korean 
medicine may be a helpful and safe option for managing persistent symptoms after cervical disc surgery. 

Keywords: neck surgery, cervical disc disorder, acupuncture, Chuna manual therapy, pharmacopuncture

Introduction
Cervical disc disorder is a clinical syndrome caused by structural abnormalities of the cervical spine, wherein the cervical 
intervertebral disc compresses the cervical nerve roots. It is a leading cause of neck pain. Affected individuals experience neck 
pain along with varying degrees of radiating arm pain, muscle weakness, and sensory abnormalities in the upper extremities, 
depending on the severity of cervical nerve root compression.1 The global prevalence of cervical disc disorder has been 
increasing,2 and, consequently, so have the associated socioeconomic costs on the patients and health care systems.

Conservative treatments for cervical disc disorder include nonsteroidal anti-inflammatory drugs, steroid injections, 
physical therapy, and rest.3 Surgical treatment is performed on patients who do not respond to conservative treatments or 
who have progressive neurological symptoms, with anterior cervical discectomy and fusion, and posterior laminectomy 
being standard procedures.4–6

The number of cervical disc surgeries and the associated costs are increasing;7 however, surgery does not always 
yield satisfactory outcomes as neck pain, dysphagia, and paralysis, among other surgery-associated complications, have 
been reported post-operatively.8–11 Furthermore, there are many cases where symptoms do not improve post-surgery, 
necessitating rehospitalization or resulting in recurrence.12,13 Such persistent pain after surgery, often referred to as failed 
back or neck surgery syndrome, has been reported to occur in approximately 10–40%14,15 of patients and represents 
a significant global health issue due to its considerable socioeconomic burden.16

Medical and scientific consensus regarding the impact of the degree of disc herniation on magnetic resonance imaging 
(MRI) and fusion surgery on postoperative prognosis remains inconsistent. Some studies have suggested that magnetic 
resonance image (MRI) signal changes in the cervical disc may serve as important indicators for postoperative prognosis 
after cervical spine surgery,17 whereas other studies have reported that the location and type of herniation itself do not 
have a significant impact.18 Regarding fusion surgery, although one study reported that baseline patient conditions have 
a greater influence on long-term prognosis,19 others have indicated that the cervical disc arthroplasty group showed 
significantly better outcomes in terms of pain and reoperation rates than the fusion surgery group.20

Meanwhile, Korea has a dual medical system that integrates Western and traditional Korean medicine (KM). KM 
treatment modalities included acupuncture, Chuna manual therapy, and pharmacopuncture.21 Among these modalities, 
acupuncture has been actively studied for its effects on postoperative pain. A systematic review reported that patients 
who received acupuncture on the first postoperative day required less opioid analgesics than those who did not.22 In 
addition, several studies have reported beneficial effects of various integrative medicine,23 including acupuncture,24 

electroacupuncture,25 and acupotomy26 in patients with failed back surgery syndrome.
However, most previous studies were limited to case reports26 or observational designs,23 and even the few 

randomized controlled trials (RCTs) available were of low methodological quality.25 In particular, to the best of our 
knowledge, research specifically targeting patients with neck pain following cervical spine surgery is scarce,27–30 

highlighting the need for further investigation into integrative Korean medicine treatments in this population.
Therefore, this study aimed to evaluate the clinical outcomes of integrative Korean medicine inpatient treatment in 

patients with symptoms following cervical disc surgery, by comparing pain and function outcomes before and after 
hospitalization according to factors such as the presence of fusion surgery and the degree of disc herniation on MRI.

Materials and Methods
Study Design
A retrospective analysis of medical records of patients aged 19–69 years with a history of cervical disc surgery and 
hospitalization for cervical pain was performed at four Korean medicine hospitals: Jaseng Hospital of Korean Medicine, 
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Bucheon Jaseng Hospital of Korean Medicine, Daejeon Jaseng Hospital of Korean Medicine, and Haeundae Jaseng 
Hospital of Korean Medicine, between January 1, 2015, and December 31, 2022.These hospitals, which are spine- 
specialty hospitals of Korean medicine, designated and accredited by the Korean Ministry of Health and Welfare. They 
provide integrative Korean medicine treatments based on modern medical diagnostics. Using the electronic medical 
records (EMRs) of each hospital, patients’ basic demographics, medical history, illnesses, types and durations of 
treatment, outcomes, including the Numeric Rating Scale (NRS), range of motion (ROM), and quality of life scores, 
among other information, were reviewed. In cases where patients were hospitalized more than once during the study 
period, the outcome data from the most recent hospitalization were used.

All participating hospitals were affiliated with the same medical foundation and used an integrated electronic medical 
record (EMR) system. Diagnostic codes, procedure codes were standardized across institutions. Data extraction was 
performed using predefined variables and coding rules to ensure consistency among hospitals.

As this was a retrospective observational study, no formal sample size calculation was conducted. Instead, all patients 
who met the eligibility criteria within the study period were included.

This study was approved by the Institutional Review Board of Jaseng Hospital of Korean Medicine (approval no.: 
JASENG 2023-09-043; approval date: September 27, 2023), and informed consent was waived due to the retrospective 
nature of the study. Patient consent was waived because the analysis was conducted using de-identified and encrypted 
data, making it impossible to obtain consent from individual patients, and the study posed no risk of harm to them. All 
patient data were handled confidentially in accordance with institutional and ethical standards. It was conducted in 
accordance with the Declaration of Helsinki and confirmed to STROBE guidelines.

Participants
Inclusion Criteria
The inclusion criteria were as follows: patients aged 19–69 years with a history of cervical disc surgery and who were 
hospitalized at the study institutions for cervical pain.Only patients who had undergone cervical spine MRI and were 
diagnosed with cervical disc disorder based on the radiologist’s MRI interpretation or the assessment of a Korean 
medicine doctor were included.

Exclusion Criteria
Patients were excluded if they had a hospitalization period of ≤ 4 days, a history of cervical disc surgery >10 years prior, 
or other chronic diseases that could interfere with the interpretation of treatment effects or outcomes. Patients whose pain 
was not spinal in origin or attributed to soft tissue conditions (eg, tumors, fibromyalgia, rheumatoid arthritis, gout), those 
with ongoing neurological deficits or severe neurological symptoms, those deemed unsuitable for study participation by 
the authors of this study were also excluded. Patients hospitalized for ≤ 4 days were excluded because this duration was 
considered insufficient to evaluate meaningful clinical improvement.

Treatment
During hospitalization, patients received integrative Korean medicine treatment, which included herbal medicine, 
acupuncture, pharmacopuncture, Chuna manual therapy, moxibustion, and cupping therapy.

As this study was observational in nature, no predefined treatment protocol was applied, and treatment modalities or 
durations were not controlled. All interventions were administered at the discretion of the attending physicians according 
to each patient’s clinical condition.

Data related to these treatments were collected from the EMR.
During Chuna manual therapy, a Korean medicine doctor physically stimulates the body’s structural components 

using the hands, other parts of the body, or assistive devices.31 The treatment focused on the cervical region and included 
joint mobilization, myofascial, joint distraction, and joint correction Chuna techniques. Chuna manual therapy was 
performed once daily before acupuncture treatment during hospitalization, with each session lasting approximately 
10 min. The treatment method was determined by trained Korean medicine doctors who had completed a standardized 
Chuna education program.
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Pharmacopuncture was administered by injecting 1 mL of herbal extract into acupuncture points using standardized 
disposable insulin syringes (29 G × 13 mm, 1 mL, Sungshim Medical, Korea).The injections were administered once or 
twice daily at acupuncture and Ashi points selected at the discretion of the Korean medicine physician. The herbal 
extracts used for pharmacopuncture were selected by the physician based on the patient’s symptoms. Pharmacopuncture 
treatment was performed following acupuncture treatment.

Acupuncture treatment was performed using disposable needles (0.25 × 30 mm; DongBang Acupuncture Needles, 
South Korea), targeting Ashi and standardized acupuncture points, including BL10, TE14, GB20, and GV16. Depending 
on the acupuncture point, the needles were inserted either vertically or obliquely and left in place for 15 min.

Acupuncture treatment was administered twice daily during the hospitalization period, in principle; however, the 
frequency was adjusted according to the patient’s symptoms and needs. Electroacupuncture was performed using the 
StraTek STN-111 device (StraTek, Anyang, Korea). Electroacupuncture was also administered twice daily, following the 
same schedule as acupuncture treatment.

Herbal medicine treatment was administered two to three times daily, 30 min after meals, based on prescriptions 
determined by the Korean medicine physician.

Additional treatments included physical therapy based on Korean medicine and conventional physical therapy, 
administered collaboratively care by Korean medicine and Western medicine physicians.For physical therapy based on 
Korean medicine, herbal steam therapy was applied using a herbal pack containing 23 medicinal herbs with anti- 
inflammatory and analgesic properties, such as Achyranthes bidentata Blume, Saposhnikoviae Radix, and Angelicae 
Dahuricae Radix. The herbal pack was applied to the cervical region for 15 to 20 min once daily. In addition, when 
necessary, conventional physical therapies, such as manual and extracorporeal shockwave therapies, were provided 
through consultation with a physician.

Integrative Korean medicine inpatient treatment was administered at the discretion of the Korean medicine physician 
throughout the hospitalization period. The number of doses administered for herbal medicine was recorded, as was the 
number of treatment sessions for the other interventions.

Outcome Measures
Primary Outcome
Numeric Rating Scale 
The Numeric Rating Scale (NRS) is a numerical pain scale used to objectively quantify the patient’s subjective pain, with 
0 representing no pain and 10 representing unbearable pain.The NRS for cervical pain was measured three times: at 
admission, 2 weeks post-admission, and discharge. From admission through the treatment period, cervical pain and 
radiating arm pain were comprehensively assessed once daily between 7:00 and 8:00 a.m.32

Secondary Outcomes
Neck Disability Index 
The patient’s functional status was assessed using the Neck Disability Index (NDI) questionnaire.The NDI, designed to 
assess the degree of cervical functional disability in daily life, is calculated by averaging the total score by the number of 
items answered. It consists of 10 questionnaire items, each scored from 0 to 5, with a total possible score of 50 points. 
Higher scores indicate greater disability. In this study, the NDI was assessed at admission, 2 weeks following admission, 
and discharge.33

5-Level EuroQol 5-Dimension 
The 5-Level EuroQol 5-dimension (EQ-5D-5L) is a widely used instrument in the healthcare field developed to assess 
health-related quality of life. The EQ-5D-5L consists of five items assessing current health status: mobility, self-care, 
usual activities, pain/discomfort, and anxiety/depression, with each dimension evaluated on five levels: Level 1: no 
problems; Level 2: slight problems; Level 3: moderate problems; Level 4: severe problems; Level 5: extreme problems. 
In this study, the health-related quality of life index was calculated using a specific value set estimated for the Korean 
population. Assessments were conducted at admission, 2 weeks following admission, and discharge.34
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Range of Motion 
Range of Motion (ROM) was used to assess the maximum active cervical joint mobility that the patient could perform 
without pain. The ROM was evaluated for flexion, extension, lateral flexion, and rotation and assessed at admission, 
2 weeks following admission, and discharge. ROM was visually assessed by Korean medicine doctors with at least 
one year of clinical experience. Prior to data collection, the assessors received standardized training to minimize 
interobserver variability and ensure consistency in the evaluations.35

Statistical Analysis
All statistical analyses were conducted using two-tailed tests, with a significance level of 5%. For the basic characteristics 
of the study population, continuous variables are presented as means and standard deviations, while categorical variables 
as frequencies and percentages. Regarding treatment details, the presence or absence of each treatment is presented as the 
number of patients and percentage, while the number of treatment sessions as the mean and standard deviation. The 
continuous outcome values at admission and discharge are presented as means and standard deviations. The change in 
outcomes at discharge is presented with 95% confidence intervals (CIs). p-values were calculated using paired t-tests. For 
sensitivity analysis, outcome values at admission, at discharge, and the changes were recalculated using a dataset in 
which missing values were imputed through multiple imputation. Paired t-tests were also used to calculate p-values in 
this analysis. Age and sex were included as covariates in the multiple imputation process, and a total of 20 imputations 
were performed. For neck pain and NDI, changes from baseline were analyzed by subgroup.Subgroups were classified 
based on sex, age, disc herniation grade, presence of fusion surgery, and length of stay. Age was categorized as < 60 
years and ≥ 60 years; disc herniation grade was classified as extrusion or higher versus other findings; length of stay was 
categorized as < 14 days and ≥ 14 days; differences in outcome between each subgroup were analyzed using t-tests, and 
reported as p-values.

In addition, factors influencing improvement in neck pain NRS and NDI were analyzed using a multivariate logistic 
regression model. Improvement was defined as achieving the minimum clinically important difference (MCID), set at 2 
points for neck pain NRS and 7.5 for ND.36 The dependent variables in this model were the NRS and NDI. Independent 
variables included sex, age, disc herniation grade, presence of fusion surgery, and length of hospital stay. Age was 
categorized into six groups: 20s (including 19 years), 30s, 40s, 50s, and ≥60 years. Length of stay was classified as <14 
days or ≥14 days. Disc herniation grade was categorized into four stages: degeneration, bulging, protrusion, and 
extrusion. For each variable, odds ratios (ORs) and 95% CIs were reported, and the area under the curve (AUC) for 
the multivariate model was also presented.

Results
Study Flow
From January 1, 2015, to December 31, 2022, the data of 181 patients with a history of cervical disc surgery who were 
hospitalized for cervical pain at four integrative medicine hospitals in Korea were screened: 39 patients who did not meet 
the inclusion criteria—such as those with a hospitalization period of ≤ 4— were excluded, leaving 142 to be included in 
the final analysis (Figure 1).

Baseline Characteristics
The baseline characteristics of the study participants are presented in Table 1. The mean age of the patients was 51.10 ± 
9.59 years. Among the 142 patients, 74 (52.11%) were men. The mean length of hospital stay was 17.10 ± 13.16 days, 
with the most common duration reported in 72 patients (50.70%) being 5–13 days. The most frequently affected spinal 
level with major abnormal findings was C6/7, observed in 31 patients (32.29%). The mean disc herniation area was 41.78 
± 22.54 mm2, and 46 patients (47.92%) had extrusion-type herniation. Among the 102 patients for whom data on fusion 
surgery were available, underwent fusion surgery whereas 50 (49.02%) did not.
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Treatments
The treatments received by the patients are summarized in Table 2. Acupuncture and electroacupuncture were the most 
frequently administered treatments, prescribed to 141 patients (99.30%) and 136 patients (95.77%), respectively, with 
28.11 ± 19.77 mean number of sessions for both. Chuna manual therapy was administered to 110 patients (77.46%), 
pharmacopuncture to 74 patients (52.11%), and herbal medicine to 78 patients (54.93%).

Post-Treatment Changes in the Values
The changes in outcomes before and after treatment are presented in Table 3. Significant improvements were observed in 
all outcomes following treatment, including NRS scores for neck and radiating arm pain, EQ-5D-5L, NDI, and ROM. 
The NRS score for neck pain decreased by 2.09 points (95% CI: –2.32 to –1.85), and the NRS score for radiating arm 
pain decreased by 2.11 points (95% CI: –2.40 to –1.82). The EQ-5D-5L score increased by 0.07 points (95% CI: 0.05 to 
0.09), whereas the NDI score decreased by 9.31 points (95% CI: –11.74 to –6.87). In the sensitivity analysis using 
multiple imputation to replace missing values with age and sex as covariates, significant improvements were confirmed in 
neck and radiating arm pain, EQ-5D-5L, and NDI scores at discharge (Supplementary Table 1).

Subgroup Analysis
Changes in patient outcomes were compared through subgroup analyses based on sex, age, disc herniation grade, 
presence of fusion surgery, and length of hospital stay. For the NRS score of neck pain, no significant differences 
were observed between groups stratified based on sex, age, disc herniation grade, or fusion surgery status. However, 
patients with a hospital stay of ≥ 14 days showed significantly greater improvement in NRS scores (−2.33 ± 1.32) than 
those with a stay of < 14 days (−1.85 ± 1.45, p = 0.040). For NDI scores, patients < 60 years showed significantly greater 
improvement (−10.67 ± 13.82) than those ≥ 60 years (−4.51 ± 16.28). Similarly, those with a hospital stay of ≥ 14 days 
exhibited significantly greater improvement in NDI scores (−13.6 ± 14.00) than those with a stay of < 14 days (−5.13 ± 
13.97) (Supplementary Table 2, Figures 2 and 3).

Factors Associated with Improvement
Factors influencing improvement in neck pain NRS and NDI scores at the long-term follow-up were analyzed using 
multivariate logistic regression (Table 4). For neck pain, patients with a hospital stay of ≥ 14 days had higher odds of 

Figure 1 Study flowchart.
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Table 1 Basic Characteristics of the Study Population

Variable Total (n = 142)

Sex Male 74 (52.11)
Female 68 (47.89)

Age Mean ± SD 51.10 ± 9.59

Age categories, years 19–29 3 (2.11)
30–39 17 (11.97)

40–49 41 (28.87)

50–59 49 (34.51)
≥ 60 32 (22.54)

Height (n = 140) 165.76 ± 8.71
Weight (n = 140) 66.47 ± 12.27

BMI (n = 140) 24.05 ± 3.09

Length of stays (days) Mean ± SD 17.10 ± 13.16
5 to 13 72 (50.70)

14 to 27 47 (33.10)

≥28 23 (16.20)
aMajor finding level (n = 96) C1/2 –

C2/3 1 (1.04)

C3/4 6 (6.25)
C4/5 25 (26.04)

C5/6 27 (28.12)

C6/7 31 (32.29)
C7/T1 6 (6.25)

bDisc herniation area (n = 95) Mean ± SD 41.78 ± 22.54

Median [Q1, Q3] 37.27 [26.82, 54.45]
cDisc herniation grade (n = 96) Degeneration 1 (1.04)

Bulging 9 (9.38)

Protrusion 40 (41.67)
Extrusion 46 (47.92)

Fusion surgery (n = 102) No 50 (49.02)

Yes 52 (50.98)

Notes: aMajor findings: In cases with abnormalities at multiple levels, the level with the most 
severe abnormal finding was used for analysis. bDisc herniation area: For each patient, the level 
with the largest herniation area was used for analysis. cDisc herniation grade: For each patient, 
the grade was determined based on the most severe abnormal finding.

Table 2 Treatment Details

Variable N (%) Frequency

Acupuncture 141 (99.30) 28.11 ± 19.77

Electroacupuncture 136 (95.77) 25.54 ± 19.64

Pharmacopuncture 74 (52.11) 19.13 ± 26.35
Bee venom pharmacopuncture 14 (9.86) 0.94 ± 3.24

Herbal medicine (Total) 78 (54.93) 65.06 ± 44.97

Herbal medicine (Cheongpajeon-herbal formula) 64 (45.07) 8.96 ± 13.90
Chuna manual therapy 110 (77.46) 11.06 ± 11.47

Manual therapy 53 (37.32) 4.62 ± 8.50
Electrotherapy 31 (21.83) 8.56 ± 21.14

Mechanical traction therapy 14 (9.86) 1.43 ± 5.27

Extracorporeal shockwave therapy 15 (10.56) 0.70 ± 2.55
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improvement (OR 4.73, 95% CI: 1.79 to 12.47), as did those who had undergone fusion surgery (OR 3.36, 95% CI: 1.26 
to 8.97), than their respective counterparts. For functional outcomes, patients with a hospital stay of ≥ 14 days also had 
significantly higher odds of recovery (OR 3.60, 95% CI: 1.46 to 8.91) than those with shorter stays. Other variables were 
not statistically significant.

Discussion
This study investigated the clinical outcomes of integrative Korean medicine treatment in adult patients hospitalized with 
persistent neck pain after cervical disc surgery. The findings indicated that integrative Korean medicine treatment was 
associated with improvements in pain, functional disability, and quality of life.

The results of this study showed that integrative Korean medicine treatment significantly improved pain and function 
in patients following cervical spine surgery. The mean NRS score significantly decreased from 5.61 at admission to 3.52 
at discharge, and the NDI, a functional outcome measure, from 40.61 to 31.30. In particular, the NRS score decreased by 
more than 2 points, a meaningful reduction given that the MCID for neck pain is typically estimated to be between 1.5 
and 2.5 points.37–41

The EQ-5D-5L score also improved from 0.68 to 0.75, indicating that integrative Korean medicine treatment over a short 
period contributed to enhancing patients’ quality of life. Patients with neuropathic pain are known to have lower quality of life 
compared not only to the general population,42 but also to patients with chronic heart failure.43 In particular, patients who 
experience failed back surgery may suffer from even poorer quality of life,44 necessitating efforts to improve their well-being. 
Although there is no universally established MCID for EQ-5D-5L in post-cervical surgery patients, one study involving 
patients who underwent cervical discectomy reported an estimated MCID range of 0.05–0.24,45 while another on laminoplasty 
patients reported an MCID of 0.0485.46 Therefore, the observed improvement in EQ-5D-5L from 0.68 to 0.75 during 
hospitalization in this study can be considered a clinically meaningful enhancement.

In addition to improvements in pain and functional disability, significant gains were observed in cervical range of 
motion (ROM) across all directions, including flexion, extension, lateral flexion, and rotation. Restoration of cervical 
mobility is an important therapeutic goal after cervical disc surgery, as limited ROM can contribute to persistent 
discomfort and impaired function. The observed increases in ROM suggest that integrative Korean medicine treatment, 
incorporating manual therapy and acupuncture, may help enhance neck flexibility and support postoperative 
rehabilitation.

Herein, the length of hospital stay was identified as a significant factor influencing patient improvement. Approximately 
50% of the participants were hospitalized for ≥ 14 days. This group showed significantly greater improvements in neck pain 
scores and NDI, suggesting that the greater improvements may be achieved when integrative Korean medicine treatment is 
administered continuously over a sufficient period. Previous studies have reported that the average length of hospitalization for 
patients admitted to Korean medicine hospitals owing to cervical disc herniation ranged between 17 and 22 days.47 Although 

Table 3 Post-Treatment Changes in Each Outcome

n Admission Discharge Difference p

NRS of NP 141 5.61 ± 1.41 3.52 ± 1.40 −2.09 (−2.32 to −1.85) < 0.001
NRS of RP 83 5.76 ± 1.26 3.65 ± 1.40 −2.11 (−2.40 to −1.82) < 0.001

EQ-5D 137 0.68 ± 0.16 0.75 ± 0.13 0.07 (0.05 to 0.09) < 0.001

NDI 140 40.61 ± 18.44 31.30 ± 17.05 −9.31 (−11.74 to −6.87) < 0.001
ROM_flexion 117 42.14 ± 7.38 44.32 ± 3.65 2.18 (1.04 to 3.32) < 0.001

ROM_extension 117 38.80 ± 11.92 43.12 ± 7.21 4.32 (2.52 to 6.11) < 0.001

ROM_lateral flexion_R 116 38.62 ± 11.37 42.24 ± 7.50 3.62 (1.87 to 5.37) < 0.001
ROM_lateral flexion_L 116 38.41 ± 11.49 42.07 ± 8.00 3.66 (2.01 to 5.31) < 0.001

ROM_rotation_R 117 78.03 ± 19.95 84.53 ± 12.66 6.50 (3.58 to 9.41) < 0.001
ROM_rotation_L 117 78.21 ± 20.19 85.17 ± 11.91 6.97 (4.07 to 9.86) < 0.001

Notes: P value was calculated with paired t test. 
Abbreviations: NRS, Numeric Rating Scale; NP, Neck pain; RP, Referred pain; EQ-5D, EuroQol 5-dimension; NDI, Neck 
Disability Index; ROM, Range of Motion.
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treatment duration is determined based on the patient’s condition, sustained and intensive Korean medicine treatment may 
contribute to improvements in symptoms and quality of life.

In addition, MRI imaging was used to confirm the presence of fusion surgery and assess the degree of disc herniation 
in all patients, and there were no significant differences. This finding suggests that the extent of disc herniation observed 
on MRI is not a key determinant of treatment prognosis, and that patients with severe herniation benefit from Korean 
medicine treatment. However, this finding remains debatable18,19,48 and warrants further investigation.

Figure 2 Difference in the change of numeric rating scale for neck pain based on (A) sex, (B) age, (C) disc herniation grade, (D) fusion surgery, and (E) length of hospital stay. 
Abbreviations: NRS, Numeric Rating Scale; NP, Neck pain.
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In this study, patients received integrative Korean medicine treatment, including acupuncture, electroacupuncture, 
pharmacopuncture, and Chuna manual therapy. Acupuncture is widely used for the relief of both acute and chronic 
pain,49,50 and electroacupuncture, in particular, is reported to modulate pain pathways by stimulating the sensory nervous 
system and immuno-inflammatory responses, and by promoting the release of endogenous analgesic substances such as 
opioids51 These mechanisms may have contributed to alleviating sequelae such as cervical pain and radiating arm pain, 
which are commonly observed after cervical disc surgery.30

Figure 3 Difference in the change of NDI score based on (A) sex, (B) age, (C) disc herniation grade, (D) fusion surgery, and (E) length of hospital stay. 
Abbreviation: NDI, Neck Disability Index.
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Although various herbal medicines were used, the most frequently administered formulations were those in the Cheongpajeon 
series, based on GCSB-5.52 GCSB-5 is composed of Achyranthes bidentata Blume, Saposhnikovia divaricata Schischkin, Glycine 
max Merrill, Cibotium barometz J. Smith, Acanthopanax sessiliflorus Seem, and Eucommia ulmoides Oliver. In both in vivo and 
in vitro studies, GCSB-5 has been shown to exert neuroprotective, chondroprotective, and anti-inflammatory effects.53

Pharmacopuncture is a treatment that combines acupuncture point stimulation with the pharmacological effects of 
herbal medicine by injecting herbal extracts directly into acupuncture points or pain sites using disposable syringes.54 In 
this study, the main types of pharmacopuncture used included Shinbaro2 pharmacopuncture, Hwangryunhaedoktang 
pharmacopuncture, and Danggwisusan pharmacopuncture. Shinbaro2 pharmacopuncture contains herbal ingredients with 
anti-inflammatory and chondroprotective effects, which help reduce inflammation and pain following disc injury.55 

Hwangryunhaedoktang pharmacopuncture suppresses inflammatory responses and promotes nerve recovery through its 
strong anti-inflammatory and detoxifying actions. Danggwisusan pharmacopuncture improves blood circulation and 
relieves muscle tension, thereby supporting postoperative recovery.56

Chuna manual therapy is a treatment in which a Korean medicine doctor adjusts the musculoskeletal system using the 
hands or other parts of the body, aiming to improve joint alignment and relieve nerve compression. It is particularly 
effective in restoring cervical mobility and normalizing the function of muscles and ligaments.57 In this study, 77% of 
patients received Chuna therapy, with no serious adverse events reported. These findings suggest that Chuna manual 
therapy is an effective and safe treatment option even for patients following cervical spine surgery.

From a traditional Korean medicine perspective, persistent neck pain can be interpreted as a form of Bi syndrome 
characterized by obstruction of qi and blood in the Taiyang–Shaoyang meridians of the neck.58 Acupuncture (including 
electroacupuncture) was applied to regulate the Taiyang/Shaoyang channels and promote qi–blood flow. 
Pharmacopuncture preparations used are traditionally employed to dispel wind-damp, clear heat and toxin, invigorate 
blood, and relax muscle tension. Chuna manual therapy corresponds to releasing soft-tissue and joint restrictions, which 
in traditional terms harmonizes qi and blood along the cervical meridians and helps normalize movement.

Some patients received manual therapy, transcutaneous electrical nerve stimulation, mechanical traction, and extracorporeal 
shockwave therapy in addition to Korean medicine interventions. The included hospitals in this study were collaborative 
institutions that offered both Korean and conventional medical care, with treatments administered as needed. When interpreting 
the results of this study, it is important to consider that some patients received these additional therapies. However, as most 
Korean medicine hospitals operate under a collaborative care system with conventional medicine and often incorporate physical 
therapy as part of routine care, the design of this study may more accurately reflect real-world clinical practice.

In this study, some patients also received conventional physical therapy modalities in addition to Korean medicine 
treatment; therefore, the observed outcomes should not be interpreted as the effects of Korean medicine alone. However, 
the proportion of patients who received physical therapy and the average number of sessions were relatively small, and 
thus this factor is unlikely to have substantially influenced the overall results. To the best of our knowledge, there are no 
previous studies that have evaluated the effects of physical therapy alone in this specific population, making direct 
comparisons between physical therapy and integrative Korean medicine treatment difficult.

Table 4 Logistic Regression Analysis of Changes Above Minimal Clinically Important Difference

NRS of NP NDI

OR (95% CI) OR (95% CI)

Sex (ref: male) Female 0.64 (0.24 to 1.70) 2.51 (0.98 to 6.42)

Age (ref: < 60) ≥ 60 1.06 (0.34 to 3.34) 0.61 (0.19 to 1.89)
Length of hospital stay (ref: <13 days) ≥ 14 4.73 (1.79 to 12.47) 3.60 (1.46 to 8.91)

Disc herniation grade (ref: <extrusion) ≥ extrusion 1.47 (0.57 to 3.81) 0.63 (0.25 to 1.56)

Fusion surgery (ref: No) Yes 3.36 (1.26 to 8.97) 0.93 (0.38 to 2.32)

Area under the curve 0.75 0.73

Abbreviations: NRS, Numeric Rating Scale; NP, Neck pain; NDI, Neck Disability Index; OR, Odds ratio;
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This study has inherent limitations due to its retrospective design and the absence of a control group, which make it difficult to 
distinguish treatment effects from natural recovery. Furthermore, the study was not free from limitations such as the inability to 
control the consistency of interventions and potential confounding factors such as comorbidities. In addition, blinding of assessor, 
practitioners, and patients was not implemented. Second, the study focused on short-term treatment effects during hospitalization, 
and long-term outcomes such as recurrence, sustained benefit could not be assessed. Third, as this study was observational in 
nature, treatment modalities and durations were not controlled, and therefore the interventions cannot be fully replicated, 
resulting in limited consistency and reproducibility. Forth, owing to the retrospective design of this study, safety-related 
information could not be sufficiently identified from the medical records, and therefore adverse events were not systematically 
reported. Finally, it would have been valuable to evaluate disease patterns from a traditional medicine perspective.

Nevertheless, this study suggests that integrative Korean medicine treatment is a safe therapeutic approach associated 
with short-term improvements in patients who have undergone cervical disc surgery. Furthermore, the study holds value 
in that it utilized MRI findings to assess and compare the degree of disc herniation and the presence of fusion surgery. 
Randomized controlled trials remain warranted to clarify the causal relationship and verify its long-term effectiveness 
through extended follow-up.

Conclusion
This study suggests that integrative Korean medicine treatment was associated with short-term improvements in pain, 
functional disability, and quality of life among patients who had undergone cervical disc surgery in Korea. However, given 
the heterogeneous treatment modalities and the absence of a control group, the findings should be interpreted with caution. 
Further high-quality, controlled studies are warranted to confirm these results and assess their long-term applicability.

Abbreviations
MRI, magnetic resonance imaging; NRS, Numeric Rating Scale; NDI, Neck Disability Index; EQ-5D-5L, 5-level 
EuroQol 5-Dimension; PGIC, Patient Global Impression of Change; ROM, range of motion; CIs, confidence intervals.
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