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a b s t r a c t 

Background: To date, a 10-year follow-up study on complementary and alternative medical treatment of 

lumbar intervertebral disc herniation (LDH) has never been conducted. Therefore, we aimed to perform a 

prospective 10-year follow-up study on the integrated treatment of LDH in Korea. 

Methods: One hundred and fifty patients from the baseline study, who initially met the LDH diagnos- 

tic criteria with a chief complaint of radiating pain and received integrated treatment, were recruited for 

this follow-up study. The 10-year follow-up was conducted from February 2018 to March 2018 on pain, 

disability, satisfaction, quality of life, and changes in herniated disc, muscles, and fat through magnetic 

resonance imaging. 

Results: Sixty-five patients were included in this follow-up study. Visual analogue scale score for lower 

back pain and radiating leg pain were maintained at a significantly lower level than the baseline level. 

Significant improvements in Oswestry disability index and quality of life were consistently present. MRI 

confirmed that disc herniation size was reduced over the 10-year follow-up. In total, 95.38% of the pa- 

tients were either “satisfied” or “extremely satisfied” with the treatment outcomes and 89.23% of the 

patients claimed their condition “improved” or “highly improved” at the 10-year follow-up. 

Conclusions: The reduced pain and improved disability was maintained over 10 years in patients with 

LDH who were treated with nonsurgical Korean medical treatment 10 years ago. Nonsurgical traditional 

Korean medical treatment for LDH produced beneficial long-term effects, but future large-scale random- 

ized controlled trials for LDH are needed. 

Study registration: ClinicalTrials.gov, NCT03426215. 

© 2022 Korea Institute of Oriental Medicine. Published by Elsevier B.V. 

This is an open access article under the CC BY-NC-ND license 

( http://creativecommons.org/licenses/by-nc-nd/4.0/ ) 
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 Introduction 

Korea has accepted traditional medicine into its healthcare sys- 

em. It features a dual healthcare system, where patients are diag- 
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osed using modernized medical equipment and consulted about 

onventional medicine and traditional Korean medicine before be- 

ng instituting traditional Korean medical treatment. Traditional 

orean medicine primarily employs integrated treatments, includ- 

ng acupuncture, herbal medicine, chuna, and pharmacopuncture. 

huna is the Korean style of manual therapy aiming to restore the 

alance between anatomical structures and function, and is per- 

ormed by Korean Medicine Doctors (KMDs). Pharmacopuncture is 

 relatively new acupuncture therapy combining acupuncture with 
erbal medicine. 
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Patients in Korea actively seek traditional Korean medicine 

or musculoskeletal disorders, which is confirmed by the Korean 

ealth insurance claim data, where the number of claims for the 

se of traditional Korean medicine for dorsalgia was 3,719,415 in 

020 alone 1 . 

Lumbar intervertebral disc herniation (LDH) is characterized by 

ain, weakening, and tingling due to a displacement of disc ma- 

erial 2 . Low back pain (LBP) and sciatica, the major symptoms of 

DH, have a great impact on the working hours since they can 

ause disability 3 ; therefore, LBP is known to have a high disease 

urden, as suggested by its number one ranking in years lived with 

 disability (YLD) 4 . Conservative treatments, such as transforaminal 

pidural steroid injection, pharmacological treatment, and physical 

herapy, as well as surgery are recommended for LDH 

2 . Many pa- 

ients with LDH in Korea seek integrated traditional Korean med- 

cal treatment. This is owing to quick therapeutic effects on pain 

isorders, such as LBP, by acupuncture and other traditional Ko- 

ean modalities and many studies have confirmed that integrated 

reatment can prevent surgery in acute LBP 5 , 6 . Furthermore, while 

onservative treatments, such as injection, and surgery have been 

inked to serious complications, such as failed back surgery syn- 

rome 7 and infection 

8 , CAM such as traditional Korean medical 

reatments, are perceived as noninvasive and relatively safe 9 . 

Disc herniation is recurrent even after the improvement of 

ymptoms through surgery and conservative treatment. Therefore, 

revention of long-term recurrences and the effect on quality of 

ife (QOL) are crucial issues. In a study comparing the long-term 

ffects of surgery and nonsurgical treatments, surgery led to a 

uick recovery in the beginning; however, its outcomes were sim- 

lar to that of conservative treatment after a year 10 . Moreover, a 

0-year follow-up study reported no differences in outcomes after 

 years 11 . However, to date, there has been no study on whether 

he long-term outcomes of integrated traditional Korean medical 

reatment are equal to or better than that of the conventional con- 

ervative treatment. Therefore, it is necessary to examine the long- 

erm progress of LDH after treatment with integrated complemen- 

ary and alternative medicine (CAM). 

We had previously performed a prospective observational study 

n LDH patients undergoing CAM treatment and reported the re- 

ults of the 6-month, 3-year, and 5-year follow-up 

12-14 . In the 

resent study, we report on the nonsurgical CAM treatment of LDH 

atients who met the medical diagnostic criteria and prospectively 

bserved their pain, functions, and QOL as well as changes in disc 

isplacement, fat, and muscle mass as shown on magnetic reso- 

ance imaging (MRI) after 10 years of treatment. 

. Methods 

.1. Patients 

In the baseline study, LDH patients with a chief complaint of 

ciatica were recruited from the Jaseng Hospital in Republic of Ko- 

ea from November 2006 to April 2007 12 . The Jaseng Hospital is 

 traditional Korean hospital specializing in spinal disorders which 

s acknowledged by the Ministry of Health and Welfare, and more 

han 90 0,0 0 0 patients with spinal disorders are treated at Jaseng 

very year through integrated traditional Korean medical treat- 

ent 15 . The patients included were between the ages of 18 and 

0 years with LDH less than 1 year from onset and LBP and leg 

ain with a numeric rating scale (NRS) score ≥5 and received in- 

egrated traditional Korean medical treatment for disc herniation 

s intervention. The integrated traditional Korean medical treat- 

ent consisted of herbal medicine, acupuncture, pharmacopunc- 

ure, and chuna and the intervention was given by KMD specialists 

ith more than 10 years of clinical experience. The treatment was 
2 
erformed once a week for 24 weeks. Herbal medicine was admin- 

stered twice a day for 24 weeks. 

For this 10-year follow-up study, the patients who completed 

he baseline study were eligible. In order to encourage to par- 

icipate 10-year follow-up study, the patients were contacted via 

hone and mail from February to March 2018 with information 

bout the study participation. A voluntarily written informed con- 

ent was obtained from the participant, who was given a copy of 

is or her informed consent form. 

.2. Clinical protocol 

We had previously reported the results of the 6-month, 3-year, 

nd 5-year follow-up of this study, and the details of the study 

ntervention are described in our previous reports 12-14 . The proto- 

ol of this study was registered as NCT03426215. The clinical trial 

rotocol of the present study was approved by the Institutional 

eview Board (IRB) at Jaseng Hospital (JASENG 2017-12-0 08-0 02). 

he study was conducted in accordance to the tenets of the Decla- 

ation of Helsinki. 

.3. Outcomes 

The following parameters were examined in the 10-year follow- 

p: 

• LBP and radiating leg pain (assessed by visual analog scale 

(VAS)/numerical rating scale (NRS)) 

• Level of function (disability) (assessed by Oswestry disability 

index (ODI)) 

• Quality of life (assessed by SF-36) 

• Satisfaction / perception of improvement (assessed by 5-point 

Likert scale) 

• Disc herniation type, degeneration grade, and volume (mea- 

sured by MRI) 

• Number of degenerative discs (measured by MRI) 

• Volume of muscle and fat (measured by MRI) 

• Bone mineral density (BMD) (measured by quantitative com- 

puted tomography or dual x-ray absorptiometry) 

• Current status, 10-year course and perception (assessed by 

questionnaire) 

The questionnaire included the questions about the following. 

lumbar surgery after 24 weeks treatment / pain recurrence with 

uration of ≥ 1 month after conclusion of treatment / currently 

uffers from LBP and/or leg pain (attributed LDH) for ≥ 3 months 

o a level that interferes with daily activities / currently receives 

reatment relating to LBP or leg pain / regret being treated at the 

raditional Korean medical hospital / superiority of long-term ef- 

ects / adherence to changes in lifestyle / prophylactic treatment) 

.4. Assessments 

All assessments were performed by trained physicians (tradi- 

ional KMDs). Patients were followed-up at baseline, weeks 24, 

ear 1, year 5, and at year 10. Physicians who participated in the 

ssessment were trained over three sessions to ensure the quality 

ontrol and the consistency in outcome assessment. 

The assessments by a clinical specialist were analyzed with- 

ut analyzing changes in the size of herniation or muscle mass. 

n this follow-up, we compared disc herniation, degree of degen- 

ration, muscle mass, and subcutaneous fat mass over a 10-year 

eriod by comparing the MRIs taken at the baseline, 6 months, 

, year, 5 years, and 10 years. In patients with multiple herniated 

iscs, the major disc herniation was measured, and herniation at 

he same level was measured again at 6 months, 1 year, 5 years, 

nd 10 years. The type of disc herniation was classified as bulging, 
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rotrusion, extrusion, migration, and sequestration as suggested by 

he North American Spine Society (NASS) 16 . The classification cri- 

eria put forth by Pfirrmann et al 17 , which classifies the LDH de- 

eneration by structure, signal intensity, and disc height on MRI 

nto 5 levels from Grades I to V, was employed. Higher grades im- 

ly greater degeneration, and generally, Grades IV and V indicate 

isc degeneration. Modic types were classified into 0 (no modic 

hange), and modic types 1, 2, and 3. The location of the modic 

ype change in the vertebral body was recorded as (i) above, (ii) 

elow, or (iii) both above and below the LDH level, or (iv) no 

odic type change 18 . Size of herniation was measured as described 

y Seo et al. 19 , and muscle mass was measured as described by 

ee et al. 20 . BMD was measured at the baseline, 6 months, and 10

ears, on the basis of which we attempted to examine the changes 

ver 10 years. However, it was difficult to compare the direct val- 

es of BMD owing to the changes in technologies and differences 

n hospital equipment over the 10-year period. Thus, we did not 

ompare the changes in the values itself but instead classified pa- 

ients as being normal or having osteopenia or osteoporosis as in- 

icated by the equipment used at the time for comparisons. To 

inimize error in MRI-based measurements, two physicians having 

greed on the method of measurement in advance, independently 

ssessed 30 patients, and compared their results to compute the 

appa and Intraclass Correlation Coefficient to check for agreement 

efore measuring other participants. 

.5. Statistical analysis 

All analyses were performed using the statistical package SAS 

ersion 9.4 (SAS Institute Inc, Cary, NC, USA). P < 0.05 was con- 

idered to be statistically significant. All continuous variables were 

alculated as mean and standard deviations, and categorical vari- 

bles as frequency and percentages (%). Significance was analyzed 

sing the differences and 95% confidence intervals (95% CI) in the 

verage NRS of LBP and radiating leg pain, and ODI measured at 

aseline, 24 weeks, 1-year, 5-year and 10-year follow-up. The lin- 

ar mixed model was employed to analyze the repeated measure- 

ent data at 24 weeks, 1 year, 5 years, and 10 years. The categor- 

cal variables were analyzed using chi-square tests. 

. Results 

.1. Participants 

Sixty-five patients successfully completed the 10-year follow- 

p, whereas 85 were lost to follow-up or did not complete the 

reatment. From the 150 patients who participated baseline study, 

2 did not completed 6 months of treatment, 63 could not par- 

icipate in this study; 48 were lost to follow-up owing to either 

hange in phone number or migration, and 15 refused to partic- 

pate (Supplementary Figure 1). Supplementary Table 1 shows a 

omparison of the basic characteristics of those who were success- 

ully followed-up and those who were lost to follow-up or did not 

omplete the treatment. 

.2. Baseline characteristics 

There were no significant differences in any of the following 

haracteristics compared at the baseline between the 65 patients 

ho completed follow-up and 85 who were lost to follow-up or 

id not complete the treatment: age, sex, smoking, severity of pain 

t beginning of study, recommendation of surgery, and size of disc 

erniation (Supplementary Table 1). There were no significant dif- 

erences in the pain, ODI and SF-36 at the point of 1 year and 5

ears for those who were successfully followed up and those who 

ere not (Supplement Table 2 ). 
3 
.3. Patients reported outcomes 

.3.1. LBP 

Progress was compared at the baseline, 6 months, 1 year, 5 

ears, and 10 years ( Table 1 ). VAS for LBP significantly decreased 

rom 4.39 ±2.74 at baseline to 1.07 ±1.27 at 6 months. This effect 

ersisted up to1 year, and VAS scores of LBP actually decreased 

ore at the 1-year follow-up. At the 5-year follow-up, it slightly 

ncreased to 1.25 ±1.81, but a significant reduction in pain contin- 

ed to persist even until the 10-year follow-up (1.15 ±1.41). 

.3.2. Radiating leg pain 

The VAS scores of radiating leg pain decreased from 7.42 ±1.36 

t baseline to 1.09 ±1.55 at 6 months and 0.75 ±1.45 at 1 year. They

lightly increased at the 5-year follow-up (0.98 ±1.73) and 10-year 

ollow-up (0.88 ±1.37), but were maintained at a similar level as 

hose at the 6-month follow-up. 

.3.3. Level of function 

ODI significantly decreased from 41.36 ±15.49 at baseline to 

1.84 ±11.18 at 6 months. They were further improved at the 1- 

ear follow-up, and remained at a consistent level until the 5- 

ear follow-up. At the 10-year follow-up, ODI was similar to that 

t the 6-month follow-up. QOL was significantly improved at the 

-month follow-up compared to that at baseline. It was further 

mproved at the 1-year follow-up, and remained similar until the 

0-year follow-up. 

.3.4. Satisfaction and perceived improvement 

Satisfaction and perceived improvement were assessed among 

atients who participated in the 10-year follow-up (Supplementary 

able 3). Thirty-one (47.69%) participants were “extremely satis- 

ed” and 31 (47.69%) were “satisfied” with the treatment outcomes 

t year 10. Three (4.62%) were “slightly satisfied” and none of the 

articipants were “dissatisfied” or “extremely dissatisfied”. Regard- 

ng currently perceived improvement, 27 (41.54%) chose “highly 

mproved” and 31 (47.69%) chose “improved.” Four participants 

hose “no change” and three participants chose “worsened”. 

On surveying the recurrence lasting more than 1 month over 

he 10-year period and participants undergoing surgery (Supple- 

entary Table 4), we observed that twenty-three (35.94%) partic- 

pants had recurrence lasting more than 1 month, and five had 

urgery, all of whom only had a single surgery. Six patients cur- 

ently had pain for more than 3 months, and four (6.25%) pa- 

ients were currently undergoing treatment for herniated disc. Al- 

hough some patients revealed that their condition had worsened, 

ll of the patients asserted that they do not regret undergoing 

raditional Korean medical treatment. Furthermore, 84.38% of the 

atients believed that herniated discs could be treated without 

urgery, suggesting that they think a herniated disc can be im- 

roved using nonsurgical treatments. Regarding the superiority of 

he long-term therapeutic effects, 77.47% chose nonsurgical tradi- 

ional Korean medical treatment, while 8.45% chose nonsurgical 

onventional treatment. A total of 2.81% of the patients thought 

hat surgical and nonsurgical treatments have the same effects, and 

.41% chose surgery. In addition, 84.38% of the patients were still 

dhering to the changes in lifestyle recommended during treat- 

ent. 

.4. MRI & BMD outcomes 

We also compared the MRIs and the BMD. Based on MRIs, 

e confirmed that the size of disc herniation from baseline sig- 

ificantly and gradually decreased over time, from the 6-month 

ollow-up to 1-year, 5-year, and 10-year follow-ups ( Table 2 ). As 

he size of herniation decreased, many patients tended to have a 



J. Lee, I.-H. Ha, M.-r. Kim et al. Integrative Medicine Research 11 (2022) 100833 

Table 1 

Difference in pain, function, and quality of life over 10 years compared to baseline. 

Baseline (n = 150) 24 weeks (n = 128) 1 year (n = 108) 5 years (n = 92) 10 years (n = 65) 

Low back pain 

VAS Mean (SD) 4.39 ±2.74 1.07 ±1.27 0.81 ±1.10 1.25 ±1.81 1.15 ±1.41 

Mean change a 

(95% CI) 

- -3.30 

(-3.66, -2.95) 

p < 0.001 

-3.52 

(-3.90, -3.15) 

p < 0.001 

-3.03 

(-3.42, -2.63) 

p < 0.001 

-3.18 

(-3.64, -2.73) 

p < 0.001 

NRS 4.35 ±2.57 1.26 ±1.33 NR 1.52 ±1.82 1.49 ±1.51 

Mean change a 

(95% CI) 

-3.11 

(-3.47, -2.76) 

p < 0.001 

NR -2.81 

(-3.21, -2.41) 

p < 0.001 

-2.86 

(-3.30, -2.42) 

p < 0.001 

Radiating leg pain 

VAS Mean (SD) 7.42 ±1.36 1.09 ±1.55 0.75 ±1.45 0.98 ±1.73 0.88 ±1.37 

Mean change a 

(95% CI) 

- -6.31 

(-6.63, -5.99) 

p < 0.001 

-6.62 

(-6.96, -6.28) 

p < 0.001 

-6.39 

(-6.75, -6.03) 

p < 0.001 

-6.47 

(-6.88, -6.07) 

p < 0.001 

NRS Mean (SD) 7.21 ±1.30 1.23 ±1.53 NR 1.29 ±1.81 1.08 ±1.42 

Mean change a 

(95% CI) 

-5.95 

(-6.28, -5.62) 

p < 0.001 

NR -5.92 

(-6.29, -5.55) 

p < 0.001 

-6.10 

(-6.51, -5.70) 

p < 0.001 

Level of function 

Oswestry Disability 

Index Mean (SD) 

41.36 ±15.49 11.84 ±11.18 8.06 ±9.47 7.61 ±9.82 11.26 ±9.24 

Mean change a (95% 

CI) 

-29.17 

(-34.88, -25.92) 

p < 0.001 

-32.42 

(-34.93, -29.91) 

p < 0.001 

-33.78 

(-36.42, -31.13) 

p < 0.001 

-29.72 

(-32.14, -26.19) 

p < 0.001 

Quality of life 

SF-36 Mean (SD) 35.62 ±13.69 66.46 ±15.75 73.69 ±14.09 74.74 ±16.06 74.09 ±15.53 

Mean change a (95% 

CI) 

31.32 

(28.57, 34.06) 

p < 0.001 

37.53 

(34.64, 40.41) 

p < 0.001 

40.66 

(37.56, 43.77) 

p < 0.001 

38.72 

(35.30, 42.14) 

p < 0.001 

a Mean difference from baselineCI, confidence interval; NR, Not reported; NRS, numeric rating score; SD, standard deviation; VAS, visual analog scale. 
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ilder disc herniation type over time; however, disc degeneration 

ended to worsen and modic changes increased over time. 

Right and left lower back muscle mass gradually increased un- 

il year 5, and that at year 10 was slightly lower than that at year

 but still higher than that at the baseline. Subcutaneous fat mass 

lightly varied across the follow-ups but tended to increase in gen- 

ral. BMD was not significantly altered over the 10-year period. 

. Discussion 

Patients who had been recruited between 2006 and 2007 and 

reated using integrated Korean medical treatment were followed- 

p in 2018, and data from 65 patients were analyzed. At the 

0-year follow-up, the VAS scores of LBP and radiating leg pain 

ere significantly lower than those at baseline. Furthermore, ODI 

nd QOL were also significantly improved. MRI confirmed that the 

ize of disc herniation was smaller than that at baseline, which 

howed a decrease at each follow-up. Right and left lower back 

uscle mass gradually increased until year 5; at year 10, it was 

lightly lower than that at year 5 but still higher than that at 

aseline. Satisfaction and perceived improvement were assessed; 

7.69% of participants were “extremely satisfied” and 47.69% were 

satisfied” with the treatment outcomes at year 10. In addition, 

9.23% of the patients said that their condition was improved 

r highly improved, suggesting that the improvement persisted 

ven after 10 years from treatment. Furthermore, all patients 

aid that they did not regret receiving integrated Korean medical 

reatment. 

To date, there is no published long-term (10-year) follow-up 

tudy on nonsurgical traditional Korean medical treatment for LDH. 

n particular, this study is meaningful in that it prospectively ex- 

mined patients who met the medical criteria for LDH. Moreover, 

t is also meaningful in that it examined objective improvements 

ased on modern medical equipment, such as MRI. We had previ- 

usly published a study on disc absorption with nonsurgical tradi- 

ional Korean medical treatment 21 . However, in the present follow- 
4 
p study, we were able to confirm that disc absorption occurs not 

nly in the early days after treatment but continues over a long pe- 

iod. Although additional prospective studies are needed to exam- 

ne whether nonsurgical traditional Korean medical treatment in- 

uces more disc absorption compared to other conservative treat- 

ents, this study is meaningful in that it prospectively observed 

ong-term disc absorption. It is estimated that this long-term ef- 

ect has been combined with the effects of acute pain relief in 

cupuncture and chuna, as well as the long-term effects of neu- 

oprotection and anti-inflammation in herbal medicine. Numerous 

tudies have reported superior pain reduction and rapid recovery 

ffects of acupuncture and manual therapy compared to conven- 

ional therapy 22 , 23 . Additionally, GCSB-5, the main ingredient of 

erbal medicine for LDH have been studied for anti-inflammatory, 

europrotection effects 24 , 25 . In addition, 83.38% of patient con- 

rmed changes in their lifestyle, which would have had a long- 

erm effect, since they would avoid specific movements that could 

orsen LDH based on their lifestyle. Lifestyle are known to play an 

mportant role in the recurrence or chronicity of back pain 

26 , 27 , 

nd it is estimated that the long-term effect could be maintained 

y changing their lifestyles. 

LDH is known to be recurrent. In the present follow-up, we sur- 

eyed whether there were any recurrences that lasted for more 

han 1 month over 10 years and whether patients received surgery. 

wenty-three (35.94%) had a recurrence that lasted for more than 

 month, and only five patients underwent surgery. Although 

here indeed have been recurrences, it seems that a large num- 

er of patients were well managed using nonsurgical treatment. 

urthermore, such long-term effects may have reduced the size 

f disc herniation while increasing muscle mass. An increase in 

uscle mass may have resulted from changes in the patients’ 

ifestyle since we encouraged patients to inculcate changes in their 

ifestyles during the treatment process through patient education. 

herefore, education coupled with integrated traditional Korean 

edical treatment appears to have resulted in beneficial long-term 

ffects. 
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Table 2 

Difference in the volume of herniated discs, back muscle, and subcutaneous fat over 10 years compared to baseline. 

Baseline 

(n = 143 a ) 

24 weeks 

(n = 123 b ) 

1 year 

(n = 104 b ) 

5 years 

(n = 84 b ) 

10 years 

(n = 64 b ) 

Vol. of herniated 

discs (mm 

3 ) 

603.52 

±263.04 

472.85 

±249.00 ∗∗
341.08 

±188.45 ∗∗
296.11 

±180.60 ∗∗
218.43 

±140.15 ∗∗

Vol. of back 

muscle (Rt, mm 

3 ) 

2,030.86 

±422.98 

2,057.63 

±421.29 ∗
2,096.59 

±444.73 ∗∗
2,156.20 

±441.25 ∗∗
2,135.97 

±434.35 ∗∗

Vol. of back 

muscle (Lt, mm 

3 ) 

2,018.97 

±428.40 

2,058.30 

±422.74 ∗
2,086.23 

±430.36 ∗∗
2,147.43 

±437.99 ∗∗
2,130.11 

±430.08 ∗∗

Vol. of sub.fat 

(Rt, mm 

3 ) 

8.51 ±4.64 9.43 ±4.84 8.96 ±4.96 9.07 ±4.27 10.09 ±5.39 ∗∗

Vol. of sub.fat 

(C, mm 

3 )) 

13.39 ±5.78 14.50 ±6.28 ∗ 14.16 ±6.40 13.99 ±6.00 15.13 ±6.84 ∗∗

Vol. of sub.fat 

(Lt, mm 

3 ) 

8.91 ±4.48 9.74 ±4.87 9.23 ±4.84 11.04 ±16.75 10.49 ±5.38 ∗

Disc herniation type 

Bulging 3(2.10) 6(4.88) 8(7.69) 16(19.05) 16(25.00) 

Protrusion 75(52.45) 74(60.66) 69(66.35) 47(55.95) 30(46.88) 

Extrusion 50(34.97) 30(24.59) 21(20.19) 17(20.24) 16(25.00) 

Migration 15(10.49) 13(10.66) 6(5.77) 4(4.76) 2(3.13) 

Sequestration - - - - - 

Disc degeneration grade 

Ⅰ - - - - - 

Ⅱ 5(3.50) 2(1.63) 2(1.92) - - 

Ⅲ 44(30.77) 33(26.83) 19(18.27) 11(13.10) 2(3.13) 

Ⅳ 74(51.75) 71(57.72) 65(62.50) 47(55.95) 15(23.44) 

V 20(13.99) 17(13.82) 18(17.31) 26(30.95) 47(73.44) 

Modic change type of vertebral body 

0 129(89.58) 107(86.99) 88(84.62) 58(69.05) 34(53.13) 

1 - - - 2(2.38) 29(45.31) 

2 15(10.42) 16(13.01) 16(15.38) 24(28.57) 1(1.56) 

3 - - - - - 

Modic change of vertebral body area 

Above 2(1.39) 2(1.63) 2(1.92) 5(5.95) 1(1.56) 

Below - - - - - 

Both 13(9.03) 14(11.38) 14(13.46) 21(25.00) 29(45.31) 

None 129(89.58) 107(86.99) 88(84.62) 58(69.05) 34(53.13) 

BMD 

Normal 121(85.21) 104(85.25) - - 55(85.94) 

Osteopenia 21(14.79) 18(14.75) - - 8(12.50) 

Osteoporosis - - - - 1(1.56) 

Vol, Volume; BMD, Bone Mass Density; sub, subcutaneous; Rt, Right, Lt, Left, C, Central, ∗ , p < 0.01; ∗∗ , p < 0.001. 

a: MRI measurement in 7 out of 150 people were not measured due to differences in MRI equipment at the time. 

b: Some patients who were followed by phone did not have MRI. 
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One of the greatest limitations of our study is that many pa- 

ients were lost to follow-up over the 10-year period. In Korea, 

eople frequently move to different regions, and many patients 

hanged their cell phone numbers during the follow-up period. For 

his reason, it was impossible to contact the patient in many cases, 

hich led to the loss to follow-up. Since it is likely that patients 

ho had been satisfied at the time of treatment responded to the 

ollow-up study, we cannot eliminate the possibility of overesti- 

ation in our satisfaction survey. Furthermore, due to the lack of 

 control group, we could not compare this intervention directly 

ith other treatment methods. In addition, there may be a recall 

ias since the satisfaction or regret of the treatment, which took 

lace 10 years ago, has now been surveyed. The objective results 

ere confirmed through MRI and BMD, but these two modalities 

ave developed many advancements over the decade, which can 

ead to changes in the imaging protocol, thereby limiting the di- 

ect comparison of the MRI form 10 years ago with the current 

RI. Since the other treatment was not confined after 24 weeks of 

reatment, it is difficult to confirm that maintenance of pain reduc- 

ion and improvement is the only effect of 10 years ago. However, 

here has been no long-term prospective follow-up study on inte- 

rated Korean medical treatment on patients with LDH in Korea. 

ence, being a pioneer study is the greatest strength of our study. 

here have been several long-term follow-up studies after surgery, 

ut long-term follow-up studies after conservative treatment were 

elatively lacking, with no long-term follow-up study on integrated 
5 
orean medical treatment at all. Furthermore, the fact that we uti- 

ized objective medical equipment, such as MRI, for our follow-up 

s also an important factor. Our study results may be meaningful 

n that we examined not only subjective pain-related indices but 

lso objective indices such as changes in herniation size based on 

RI. 

In the future studies, integrated Korean medical treatment 

hould be compared with conservative treatment for patients with 

DH in randomized controlled trials (RCTs), and the long-term ef- 

ects should be examined. Furthermore, studies need to analyze 

hether the differences in long-term treatment of disc absorption 

ffect the amount of disc absorption. 
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