
Article

Not peer-reviewed version

Effect of Comprehensive and

Integrative Medical Service on

Patients with Degenerative

Lumbar Spinal Stenosis: A

Randomized Control Clinical Trial

Sang-Bong Ko 

*

 and Sang Gyu Kwak

Posted Date: 25 October 2023

doi: 10.20944/preprints202310.1604.v1

Keywords: spinal stenosis; nerve block; acupuncture therapy; comprehensive health care

Preprints.org is a free multidiscipline platform providing preprint service that

is dedicated to making early versions of research outputs permanently

available and citable. Preprints posted at Preprints.org appear in Web of

Science, Crossref, Google Scholar, Scilit, Europe PMC.

Copyright: This is an open access article distributed under the Creative Commons

Attribution License which permits unrestricted use, distribution, and reproduction in any

medium, provided the original work is properly cited.

https://sciprofiles.com/profile/3219085
https://sciprofiles.com/profile/568596


 

Article 

Effect of Comprehensive and Integrative Medical 
Service on Patients with Degenerative Lumbar Spinal 
Stenosis: A Randomized Control Clinical Trial † 

Sang Gyu Kwak 1 and Sangbong Ko 2,* 

1 Department of Medical Statistics, School of Medicine, Daegu Catholic University, Daegu, Korea 
2 Department of Orthopaedic Surgery, School of Medicine, Daegu Catholic University, Daegu Catholic 

University Hospital, Daegu, Korea 

* Correspondence: bong@cu.ac.kr; Tel.: 82-53-650-4270; Fax: 82-53-626-4272; ORCID Number: 0000-0003-
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† Short title: The usefulness of CIMS in DLSS. 

Abstract: Background: Two types of medicinal systems are available in Korea: Western and oriental. 

These exist as separate services that independently provide medical care to patients. We determined 

the utility and benefits of compressive and integrated medical services (CIMS) comprising 12 

sessions of acupuncture and healing programs over 6 weeks. Methods: In this two-group parallel 

single-center randomized controlled assessor-blinded trial, 24 participants were assigned to either 

the experimental (conventional medical treatment plus CIMS, n = 12) or control (conventional 

medical treatment, n = 13) group. Spinal nerve root block was performed on the compressed spinal 

nerve root (identified using magnetic resonance imaging) when no improvement was observed after 

the initial treatment. The experimental group received 12 cycles of acupuncture and manual therapy 

for 6 weeks; the control group received conventional medical treatment alone. Results: The average 

age of participants in the experimental and control groups was 70.73 ± 5.95 and 67.33 ± 8.89 years, 

respectively. There were no significant differences between the groups in terms of age, body mass 

index, Leeds Assessment of Neuropathic Symptoms and Signs, sex, and current medical history. 

We found high compliance for both programs (acupuncture and healing). On exclusion of between-

group effects, the visual analog scale (VAS) score improved significantly over time (p = 0.045). 

Further, comparison of the groups after excluding the effects of visits revealed significantly lower 

VAS scores in the experimental group than in the control group (p = 0.000). Conclusions: Patients 

with degenerative lumbar spinal stenosis who mainly complain of radiating pain in the lower leg 

may benefit from CIMS after spinal nerve root block for ≤3 months after treatment. Our study 

findings suggest that this treatment improves spinal function and Oswestry Disability Index score. 

However, CIMS did not improve QoL. 

Keywords: spinal stenosis; nerve block; acupuncture therapy; comprehensive health care 

Trial Registration: KCT 0006036; date of trial registration: 2021.3.29 

 

Introduction 

Degenerative lumbar spinal stenosis (DLSS) is one of the most common degenerative spinal 

diseases. This condition manifests as radiating lower leg pain (LLRP), low back pain (LBP), referred 

buttock pain, and neurogenic intermittent claudication (NIC). Both LLRP and referred buttock pain 

primarily affect the hip or lower-back area; however, they can also radiate to the thighs, calves, ankle 

joints, and soles. These symptoms are highly sensitive, accounting for 95% of nerve root symptoms, 

and they are mainly reported as stabbing, dullness, burning, electrifying, numbness, or worm-

crawling sensations. Notably, gait disturbance is caused by hemodynamic disorders in the cauda 

equina region, and it is referred to as NIC as it is a representative lesion that reduces walking distance. 

Various studies have reported the effects of spinal manual therapy, physical therapy, massage, and 
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numerous medications (anti-inflammatory drugs, muscle relaxants, calcium-channel blockers, etc.) 

used for relieving LLRP[1–3]. Epidurals and selective spinal nerve root block (SNRB) are commonly 

performed as minimally invasive treatments for LLRP; in particular, SNRB is used for pain relief 

because it involves injections of corticosteroids and local anesthetic into the compressed nerve root 

that causes radiating pain. Although the therapeutic effects of SNRB remain debatable, the prevailing 

opinion is that it is an effective short-term treatment option[4,5]. 

Two types of medicine are used in Korea: Western and Oriental. Acupuncture is a part of oriental 

medicine that has been proven to be effective for LLRP in many studies [3,6–8]. Moreover, manual 

therapy involving joint mobilization, joint correction, soft-tissue mobilization, neural mobilization, 

and stabilization exercises have been reported to be effective for pain control and dysfunction in 

patients with DLSS [9]. These two approaches can be provided independently; however, there is a 

need for a cooperative treatment system incorporating Western and oriental medicine, as recently 

proposed by the Ministry of Health and Welfare of Korea in the third stage of the “Medicine-Oriental 

Medicine Cooperation Pilot Project.” This project aims to provide cooperative treatment services by 

combining Western and oriental medicines, and it has been in operation since 2017 [10]. Moreover, 

this project offers compressive and integrated medical services (CIMS), which include healing 

programs, regenerative medicine, and complementary alternative medicine. 

The present study aimed to investigate the benefits of the use of use additional CIMS in patients 

who required SNRB because of DLSS. Accordingly, conventional treatments, such as SNRB combined 

with medications, were administered to patients with DLSS who presented with LLRP as the 

predominant symptom. Patients who received additional CIMS (12 sessions of acupuncture and 

healing programs over 6 weeks) were compared with those who did not, and the pain-reducing 

effects, changes in health status, and safety of CIMS were evaluated. 

Methods 

Study Design and Patient Selection 

This was a two-group parallel single-center randomized controlled assessor-blinded trial 

(registered at https://cris.nih.go.kr; KCT 0006036; date of trial registration: 2021-03-29). The study and 

its protocols were approved by the Institutional Review Board (approval Number: CR-20-205-L). 

Written informed consent was obtained from all participants. A prospective single-blind randomized 

controlled trial was performed over a period of 3 months. Notably, this study is a pilot study for 

preliminary confirmation of the prudence of the study and clinical results and preparation of basic 

data prior to large-sample studies. For this study, patients were recruited in the experimental and 

control groups (those who received conventional medical treatment plus CIMS and those who 

received conventional medical treatment alone, respectively). 

We recruited patients with DLSS (diagnosed by a spine physician) with a visual analog scale 

(VAS) score of ≥5 who were treated at a single institution between January 1, 2021, and December 31, 

2021, and received SNRB. The inclusion and exclusion criteria are presented in Table 1. The diagnosis 

of DLSS was determined by the presence of LLRP, NIC, and LBP based on the following imaging 

findings [11]. Among the 10 parameters presented by Steuer et al. [12]. anteroposterior diameter of 

<10 mm, a cross-sectional area of <70 mm2 for the spinal canal; and the positive sedimentation sign of 

Barz et al. [13] were considered. In addition, as an objective assessment of LLRP, a score of ≥7 on the 

Leeds Assessment of Neurological Symptoms and Signs (LANSS) pain scale was considered to 

indicate LLRP. 
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Table 1. Inclusion and Exclusion Criteria. 

Inclusion Criteria 

1 

 

2 

3 

4 

Patients under 80 years of age diagnosed with DLSS by clinical symptoms and magnetic 

resonance imaging (MRI). 

Patients with LLRP as the main symptom (LANSS > 7). 

Patients complaining of LLRP that require SNRB (VAS >5). 

Subjects who voluntarily consented to written consent. 

Exclusion Criteria 

1 

2 

3 

4 

5 

6 

7 

8 

Extreme age patients, under 20 years of age and over 80 years of age 

Pregnant patient 

Patients with secondary gain (industrial accident, auto insurance, etc.) 

Patients with serious comorbidities 

Patients with contraindications to the drug administered 

Patients participating in an interventional study during the study period 

Patients with cancer pain due to primary or metastatic cancer of the spine 

Patients who cannot communicate with questionnaires, etc. 

(Abbreviation) DLSS - Degenerative lumbar spinal stenosis; LLRP - Lower leg radiating pain; LANSS 

- Leeds Assessment of Neurological Symptoms and Signs; SNRB - Selective nerve root block; VAS - 

Visual analogue scale. 

Blinding and Randomization 

Simple randomization procedure was used for this study. After generating a randomization 

code (allocation ratio; control group: experimental group = 1:1), the codes were sealed in opaque 

envelopes and drawn in order of enrollment to assign each participant to the control or experimental 

group. Single blinding was performed. 

Methods 

Limaprost 1T tid (Donga ST, Seoul, Korea) and Pregrabalin 75 mg bid (Pfizer, USA) as treatments 

for NIC and LLRP, respectively, were initially prescribed for 14 days to all participants. Participants 

who exhibited no improvement in the initial treatment underwent SNRB of the compressed spinal 
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nerve root, which was identified via magnetic resonance imaging. The experimental group received 

12 cycles of acupuncture and manual therapy over 6 weeks. 

Acupoints were selected as proximal bilateral BL23, BL24, BL25, and Ex-B2 for LBP and 

unilateral GB30, BL40, and BL60 for LLRP in accordance with the Standard Korean Medicine Clinical 

Practice Guideline for DLSS [14]. Seventeen sterilized disposable stainless steel acupuncture needles 

(Dongbang Acupuncture Inc., Korea), sized 0.25 × 40 mm or 0.30 × 60 mm, were inserted to a depth 

of approximately 15–50 mm depending on the acupoint using Gwanchim therapy. Subsequently, the 

needles manually stimulated using lifting-thrusting and rotation techniques to elicit a deqi sensation. 

Further, the acupoint needles were inserted for 25 ± 5 minutes and then removed. Acupuncture was 

performed by doctors of Korean medicine who were certified by the Korean Ministry of Health and 

Welfare and had >5 years of experience in the clinical field. Acupoints BL23, BL25, GB30, and GB31 

were stimulated using 4 Hz electroacupuncture (ES-160; Ito Co. Ltd., Japan) for 25 minutes. Notably, 

the current was adjusted according to patient tolerance. 

Manual therapy was performed for 30 minutes in each session. The therapist first identified the 

induration of the muscles and ligaments around the patient’s spine and then induced mobility and 

reduced pain by applying myofascial relaxation and massage or appropriate stretching therapy to 

relax the surrounding muscles and joints in order to achieve functional recovery. 

Outcome Measurement 

In this study, we investigated demographic factors (sex, age, height, and body weight), degree 

of LLRP (assessed by VAS), functional outcome (Oswestry Disability Index [ODI] and Rolland Morris 

Disability Questionnaire [RMDQ]), and quality of life (QoL) using the Short Form-36 (SF-36). VAS 

was used to determine the degree of pain reduction by evaluating the pain level perceived by the 

participant on a 10-cm scale (0, none; 10, most severe). 

The SF-36 questionnaire was used to evaluate QoL and comprised 36 questions in 9 areas: 10 

questions related to physical function, 4 related to the role limitation caused by physical health, 2 

related to body pain, 5 related to general health, 3 related to role limitation caused by emotional 

problems, 4 related to energy and fatigue, 2 related to social functioning, 5 related to emotional well-

being, and 1 related to change in health status. The first four areas determine the physical component 

summary (PCS) and the second four determine the mental component summary (MCS). 

The short-term (2 weeks after treatment) and mid-term (6 and 12 weeks after treatment) 

treatment effects were evaluated and compared between the control and experimental groups. The 

compliance of the participants in the experimental group to acupuncture and manual therapy was 

calculated by dividing the number of acupuncture and manual therapy treatments by 12 (total times) 

and multiplying by 100. 

Statistical Analysis 

IBM SPSS Win. Ver. 19.0 was used for statistical analysis of the data, with the significance level 

set at 5%. A two-sided test was used for all the tests. Descriptive statistical analyses were performed 

for the demographic characteristics, and the means and standard deviations or frequencies and 

percentages (for quantitative and qualitative data, respectively) were summarized. The homogeneity 

of demographic and clinical characteristics was tested according to the group using the two-sample 

t-test or Mann–Whitney U-test for quantitative data, depending on normality. The chi-square test 

was performed for the qualitative data. Repeated-measure two-factor analysis was performed to 

determine differences in VAS, SF-36, ODI, and RMDQ scores between the groups at specific time 

points (before treatment and after 2, 6, and 12 weeks of treatment) and between time points within 

groups (interaction, interaction). Multiple comparisons were performed using the contrast method 

based on Bonferroni correction. Adverse event evaluation was performed for participants who 

underwent acupuncture and a healing program at least once. The chi-square test was used to compare 

the number of occurrences of adverse events related to acupuncture and healing programs between 

the groups, and the proportion of participants who experienced ≥1 adverse events was calculated. 
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Results 

Epidemiological Results 

Overall, 30 who met the inclusion criteria were included in this study. Of the 15 patients assigned 

to the experimental group, 1 was lost to follow-up because of a car accident, 1 withdrew consent, and 

1 was judged to be inappropriate; thus, 12 patients (5 males, 7 females) were finally enrolled in the 

experimental group. Of the 15 patients assigned to the control group, 1 withdrew consent and 1 was 

judged to be inappropriate; thus, 13 patients (5 males, 8 females) were finally enrolled in the control 

group. This represented a dropout rate of 20%. The mean age of the participants was slightly higher 

in the experimental group, although the difference was not statistically significant. Body mass index 

(BMI), LANSS, sex, and existing medical history were not significantly different between the groups 

(Table 2). 

Table 2. Epidemiological Results. 

Values were presented by mean± standard deviation or frequency(percent). (Abbreviation) BMI - 

Body Mass Index; LANSS - Leeds Assessment of Neuropathic Symptoms and Signs. 

  

Variable 
Experimental Group  

(n=15) 

Control Group 

(n=15) 
p-value 

Age 70.73±5.95 67.33±8.89 .229 

BMI 23.86±2.68 24.71±2.87 .409 

LANSS 11.87±3.16 13.73±2.63 .090 

Sex Male 7(46.7) 6(40) .713 

 Female 8(53.3) 9(60)  

Medical 

History 
No 5(33.3) 9(60) .143 

 Yes 10(66.7) 6(40)  

Detail Eye 3 0 

- 

 Endocrine 3 0 

 Cardiovascular 2 2 

 
Respiratory 

system 
1 1 

 etc. 5 1 
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Compliance of the Experimental Group 

All 12 participants exhibited 100% compliance with acupuncture treatment. For massage 

treatment, 11 participants exhibited 100% compliance and 1 exhibited 92% compliance.  

VAS 

The VAS score (Table 3) revealed that VAS improved significantly over time and was 

significantly lower in the experimental group than in the control group. The change over time was 

not significantly different between the groups; however, the mean VAS score between points V2 and 

V3 increased by 0.02 and 0.66 in the control and experimental groups, respectively (Figure 1). This 

difference of 0.68 between the mean VAS score corresponds to 6.8% of the response range of the VAS 

measurement tool and 28.9% of the participants’ response range (2.35; minimum value: 2.92, 

maximum value: 5.25). Although there was no statistically significant difference due to the relatively 

high standard deviation value of the VAS, this difference of approximately 30% is considered a 

clinically significant change. 

 

Figure 1. Results on visual analog scale by four visits (baseline; 2, 6, and 12 weeks) and two groups 

(experimental and control). 

Table 3. Comparison for VAS and functional outcomes between study group and control group. 

Variable Group 

Visit, mean ± SD p-value 

V1(pre) V2(2weeks) V3(6weeks) V4(12weeks) V G V*G 

VAS Exp 4.38±1.21 3.58±1.04 2.92±0.95 3.21±1.03 .045 .000 .248 
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Con 5.27±1.48 4.90±1.41 4.92±1.02 4.85±1.26 

RMDQ 

Exp 11.42±4.38 10.83±5.29 10.08±5.20 7.83±3.01 

.219 .171 .520 

Con 12.62±5.87 12.62±4.98 11.08±4.33 11.62±3.55 

ODI 

Exp 38.15±10.84 34.44±15.47 30.00±8.40 35.00±11.18 

.562 .039 .744 

Con 44.62±21.74 42.22±17.61 43.25±13.29 41.03±13.90 

(Abbreviation) Exp - Experimental; Con - Control; SD - Standard Deviation; VAS - Visual Analogue 

Scale; RMDQ - Revised Roland Disability Scale; ODI - Oswestry Disability Index; V - Visit; G - Group. 

Functional Outcome and QoL 

RMDQ was not significantly different between of within the groups at any time point (Table 3). 

The change in MDQ was not significantly different between visits; moreover, the pattern of change 

within each or between groups was not significantly different over time. Moreover, the change in 

ODI was not significantly different between visit times or between groups over time; however, it was 

significantly higher in the control group than in the experimental group. 

The change in PCS over time was not significantly different within or between groups, but the 

change at each time point was significantly different (Table 4). Notably, the change in MCS at each 

time point, between groups at each time point, and between groups over time was not significantly 

different. 

Table 4. Comparison for QoL(quality of life) between experimental group and control group. 

Variable Group 

Visit, mean ± SD p-value 

V1(pre) V2(2weeks) V3(6weeks) V4(12weeks) V G V*G 

PCS 

Exp 32.14±17.24 40.31±18.64 43.75±17.87 42.92±17.85 

.017 .503 .841 

Con 29.66±18.89 32.98±20.92 38.94±18.11 42.40±17.37 

MCS 

Exp 45.73±24.83 52.4±23.06 51.32±21.36 52.00±20.69 

.181 .373 .416 

Con 40.64±18.66 39.45±22.63 44.32±18.78 55.35±17.96 

PF 

Exp 38.33±19.23 49.17±24.66 56.25±15.09 42.08±18.15 

.002 .619 .634 

Con 38.85±23.2 46.15±19.60 46.92±19.21 41.54±17.96 

RPH 

Exp 25.00±33.71 29.17±38.19 41.67±43.08 35.42±44.54 

.394 .924 .693 

Con 23.08±37.45 26.92±38.81 30.77±38.40 46.15±40.63 

REP 

Exp 44.44±49.92 52.78±43.71 50.00±46.06 50.00±43.81 

.393 .390 .446 

Con 23.08±39.40 41.03±38.86 33.33±33.33 58.97±41.17 

EF Exp 42.08±17.38 42.08±17.12 37.92±23.98 43.33±13.54 .666 .553 .711 
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Con 37.31±22.97 33.85±19.60 39.62±16.26 43.46±15.33 

EWB 

Exp 45.33±28.66 54.33±19.18 49.67±23.66 56.33±14.62 

.042 .723 .294 

Con 47.38±20.90 40.62±20.19 49.54±21.26 60.31±12.38 

SF 

Exp 51.04±26.89 60.42±25.47 67.71±14.56 58.33±27.35 

.364 .261 .291 

Con 54.81±26.29 42.31±27.74 54.81±27.74 58.65±18.67 

BP 

Exp 44.79±20.52 49.17±18.35 50.42±22.71 56.25±18.48 

.294 .216 .809 

Con 39.04±24.65 36.92±27.20 48.85±14.92 50.00±18.23 

GH 

Exp 20.42±22.51 33.75±14.79 26.67±16.14 37.92±19.00 

.014 .434 .282 

Con 17.69±17.75 21.92±18.99 29.23±18.47 31.92±16.65 

(Abbreviation) Exp - Experimental; C - Control; SD - Standard Deviation; PCS - Physical component 

score; MCS - Mental Component Score; PF - Physical Functioning; RPH - Role limitations due to 

Physical Health; REP - Role limitations due to Emotional Problems; EF - Energy/Fatigue; EWB - 

Emotional Well-Being; SF - Social Functioning; BP - Body Pain; GH - General Health; V - Visit; G - 

Group. 

Discussion 

As the first-line treatment for DLSS, conservative treatment mainly involves short-term bed rest, 

medication (including anticonvulsants (such as pregabalin), anti-inflammatory drugs, muscle 

relaxants, prostaglandin E1 analogs, and antidepressants) use, physical therapy, use of braces, 

thermal therapy, ultrasound, manual therapy, electrical stimulation, and traction therapy [15–17]. 

Notably, in patients with DLSS, prostaglandins, gabapentin, methyl cobalamin, and calcitonin 

injection are recommended for the treatment of LLRP [18,19]. Selective SNRB is one of the various 

treatment options that do not involve the administration of drugs, and it has been shown to have a 

better effect than placebo [20]. There is a lack of evidence on the treatment of LLRP using physical or 

exercise therapy [21]; thus, SNRB is an important alternative treatment option for LLRP patients with 

DLSS who do not respond to treatment with medications. 

A previous study reported that the administration of hyaluronic acid-carboxymethylcellulose 

(HA-CMC) instead of corticosteroids, such as lidocaine and bupivacaine, which are associated with 

numerous complications, for SNRB prolonged the period of pain improvement [22,23]. However, if 

these treatments fail to treat LLRP sufficiently, surgical decompression may be indicated. 

There are many traditional medical and conservative treatments for DLSS in Northeast Asian 

countries, including Korea. Moreover, various studies have reported that acupuncture—the main 

tool in oriental medicine—is effective for DLSS [7,8,24,25]. Among the conservative treatments 

performed for DLSS, manual therapy is one of the most commonly used. The flexion distraction 

technique intensively exercises the apophyseal joint by distracting a specific area of the lumbar spine, 

which further releases the anterior and posterior longitudinal ligaments and rearranges the 

intervertebral disk. It also relaxes the posterior facet joint, which is the only active joint in the spine 

of the posterior lateral joint, and supports approximately 30% of the load applied to the spine. This 

restores physiological movement of the spinal joint and alleviates pain. This technique has been 

shown to be effective for the treatment of sciatica and back pain [1,2]; therefore, it could be beneficial 

for LLRP in the context of DLSS as the treatment focuses on controlling the pain in such patients. As 

the level of pain can vary considerably, there is a need for diversity to ensure that the treatment can 
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be tailored according to the degree of pain. Therefore, the present aimed to clarify the benefits of 

CIMS used in combination with conventional treatments for LLRP to broaden the treatment options. 

The key findings of this study are as follows. First, CIMS combined with conventional medical 

treatment provides clinically superior effects in terms of pain control in patients with DLSS. Second, 

when CIMS was added to the conventional treatment for DLSS, pain control superiority persisted 

until 6 weeks of the cessation of treatment. Third, CIMS used in the present study included 12 sessions 

of oriental medical treatment and healing programs over 6 weeks, which were very well adhered to 

by the patients. In addition, the safety of this approach was confirmed because no adverse reactions 

were observed in any participant. Most previous studies on acupuncture treatment for LLRP in 

patients with DLSS have investigated the short-term effects (i.e., during and immediately after 

treatment), but they have reported persistence of effects even after cessation of treatment. 

The present study confirmed that additional CIMS relieves pain more effectively than 

conventional medical treatment alone. However, although this effect persisted even after the 

treatment was concluded, the magnitude of the effect gradually decreased after the cessation of 

treatment. In contrast, the evaluation index indicates that the effects of conventional medical 

treatment persist over time, indicating a disadvantage of CIMS in realizing the maximum effect at 

the time of treatment. 

This study has several limitations. First, this was a preliminary clinical trial (pilot study), and 

more extensive studies are needed and warranted based on the results presented here. The results of 

this study can be used in the future to provide clinical information and basic data for large-scale 

clinical trials. Postanalysis evaluation of the power of the change in VAS score revealed that the 

primary validity evaluation variable between the two groups had a high power (0.84). Second, this 

study only analyzed the short-term effects (6 weeks after termination) of CIMS. 

Conclusions 

Patients with DLSS who primarily complain of LLRP may benefit from CIMS after SNRB, as we 

have shown that it results in a steady improvement in pain for up to 3 months after treatment and 

improves assessment of spinal function. However, these effects did not improve the QoL. This pilot 

study included a small number of participants; therefore, more significant differences can be 

confirmed if larger-scale studies are conducted. In conclusion, we believe that post-SNRB CIMS is a 

valid treatment option to improve pain and functional outcomes in patients with DLSS and LLRP. 

However, CIMS did not improve QoL. 

Author Contributions: Sangbong Ko(SBK) decided and conceptualized this article, wrote 

manuscripts, and revised the draft. SKG(SKG) collected and analyzed the data. SBK prepared the 

figures and tables and was the guarantors of the overall content. All authors approved the final 

version of the manuscript and agreed to be accountable for all specs of the work. 

Funding: This research was supported by a grant of Comprehensive and integrative Medicine R&D 

project through the Korea Health Industry Development institute (KHIDI), funded by the Ministry 

of health & Welfare, Republic of Korea (grant number: HI20C1753).  

Institutional Review Board Statement: The study and its protocols was conducted according to the 

guideline of the Declaration of Helsinki, and approved by the Institutional Review Board (approval 

Number: CR-20-205-L). 

Informed Consent Statement: Written informed consent was obtained from all participants. 

Data Availability Statement: The datasets used and/or analyzed during the current study are 

available from the corresponding author on reasonable request. 

Acknowledgements: Sehun Choi (Medical student, Daegu Catholic University Medical School), 

Conflicts of Interest: The authors declare that they have no competing interests. 

  

Preprints (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 25 October 2023                   doi:10.20944/preprints202310.1604.v1

https://doi.org/10.20944/preprints202310.1604.v1


 10 

 

Reference 

1. Whitman JM, Flynn TW, Childs JD, et al. A comparison between two physical therapy treatment programs 

for patients with lumbar spinal stenosis: a randomized clinical trial. Spine 2006;31(22):2541-2549;. 

https://doi.org/10.1097/01.brs.0000241136.98159.8c 

2. Sahin F, Yilmaz F, Kotevoglu N, et al. The efficacy of physical therapy and physical therapy plus calcitonin 

in the treatment of lumbar spinal stenosis. Yonsei Med J 2009;50(5):683-688;. 

https://doi.org/10.3349/ymj.2009.50.5.683 

3. Oka H, Matsudaira K, Takano Y, et al. A comparative study of three conservative treatments in patients 

with lumbar spinal stenosis: lumbar spinal stenosis with acupuncture and physical therapy study (LAP 

study). BMC Complement Altern Med 2018;18(1):19;. https://doi.org/10.1186/s12906-018-2087-y 

4. Riew KD, Park JB, Cho YS, et al. Nerve root blocks in the treatment of lumbar radicular pain. A minimum 

five-year follow-up. J Bone Joint Surg Am 2006;88(8):1722-1725;. https://doi.org/10.2106/JBJS.E.00278 

5. Riew KD, Yin Y, Gilula L, et al. The effect of nerve-root injections on the need for operative treatment of 

lumbar radicular pain. A prospective, randomized, controlled, double-blind study. J Bone Joint Surg Am 

2000;82(11):1589-1593;. https://doi.org/10.2106/00004623-200011000-00012 

6. Iggo A, Kornhuber HH. A quantitative study of C-mechanoreceptors in hairy skin of the cat. J Physiol 

1977;271(2):549-565;. https://doi.org/10.1113/jphysiol.1977.sp012014 

7. Kim KH, Kim TH, Lee BR, et al. Acupuncture for lumbar spinal stenosis: a systemic review and meta-

analysis. Complement Ther Med 2013;21(5):535-556;. https://doi.org/10.1016/j.ctim.2013.08.007 

8. Kim TH, Ku B, Bae JH, et al. Hemodynamic changes caused by acupuncture in healthy volunteers: a 

prospective, single-arm exploratory clinical study. BMC Complement Altern Med 2017;17(1):274;. 

https://doi.org/10.1186/s12906-017-1787-z 

9. Oh HJ, Choi SJ, Lee SJ, et al. The effect of manual manipulation therapy on pain and dysfunction in patients 

with lumbar spinal stenosis. J Phys Ther Sci 2020;32(8):499-501;. https://doi.org/10.1589/jpts.32.499 

10. Health Insurance Review & Assessment Service (HIRA) in Korea. Available from: 

https://www.hira.or.kr/bbsDummy.do?brdBltNo=7551&brdScnBltNo=4&pgmid=HIRAA020002000100. 

Accessed 2 Oct 2022. 

11. Kwon J, Moon S, Park S, et al. Lumbar spinal stenosis: Review update 2022. Asian Spine J 2022;16(5):789-

798;. https://doi.org/10.31616/asj.2022.0366. 

12. Steurer J, Roner S, Gnannt R, et al. Quantitative radiologic criteria for the diagnosis of lumbar spinal 

stenosis: a systematic literature review. BMC Musculoskelet Disord 2011;12:175;. 

https://doi.org/10.1186/1471-2474-12-175 

13. Barz T, Melloh M, Staub LP, et al. Nerve root sedimentation sign: evaluation of a new radiological sign in 

lumbar spinal stenosis. Spine 2010;35(8):892-897;. https://doi.org/10.1097/BRS.0b013e3181c7cf4b 

14. Standard Korean medicine clinical practice guidelines for DLSS in national institute for Korean medicine 

development (NIKOM), Available from: 

https://nikom.or.kr/nckm/module/practiceGuide/view.do?guide_idx=170&progress=&mds_code=&diseas

e_code=&gubun=&code_gubun=mds&agency=&continent=&sortField=&sortType=&language=kor&searc

h_type=all&search_text=%ED%98%91%EC%B0%A9%EC%A6%9D&viewPage=1&guide_idx=&progress_j

q=&title=&disease_code_etc1=&agency_jq=&country=&release_date=&menu_idx=14. Accessed 2 Oct 2022. 

15. Lee BH, Moon SH, Suk KS, et al. Lumbar spinal stenosis: pathophysiology and treatment principle: a 

narrative review. Asian Spine J 2020;14(5):682-693;. https://doi.org/10.31616/asj.2020.0472 

16. Imai A, Kaneoka K, Okubo Y, et al. Trunk muscle activity during lumbar stabilization exercises on both a 

stable and unstable surface. J Orthop Sports Phys Ther 2010;40(6):369-375;. 

https://doi.org/10.2519/jospt.2010.3211 

17. Kim HJ, Kim JH, Park YS, et al. Comparative study of the efficacy of limaprost and pregabalin as single 

agents and in combination for the treatment of lumbar spinal stenosis: a prospective, double-blind, 

randomized controlled non-inferiority trial. Spine J 2016;16(6):756-763;. 

https://doi.org/10.1016/j.spinee.2016.02.049  

18. Song KS, Cho JH, Hong JY, et al. Neuropathic pain related with spinal disorders: A systemic review. Asian 

Spine J 2017;11(4):661-674;. https://doi.org/10.4184/asj.2017.11.4.661 

19. Ammendolia C, Stuber KJ, Rok E, et al. Nonoperative treatment for lumbar spinal stenosis with neurogenic 

claudication. Cochrane Database Syst Rev 2013;30(8):CD010712;. 

https://doi.org/10.1002/14651858.CD010712 

Preprints (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 25 October 2023                   doi:10.20944/preprints202310.1604.v1

https://doi.org/10.20944/preprints202310.1604.v1


 11 

 

20. Abdi S, Datta S, Lucas LF. Role of epidural steroids in the management of chronic spinal pain: a systematic 

review of effectiveness and complications. Pain Phys 2005;8(1):127-143. 

21. Boldt I, Eriks-Hoogland I, Brinkhof MW, et al. Non-pharmacological interventions for chronic pain in 

people with spinal cord injury. Cochrane Database Syst Rev 2014;(11):CD009177;. 

https://doi.org/10.1002/14651858.CD009177 

22. Ko S, Chae S, Choi W, et al. Prolonged pain reducing effect of sodium hyaluronate-CarboxyMethyl 

cellulose solution in the selective nerve root block (SNRB) of lumbar radiculopathy: A Prospective, Double-

Blind, Randomized Controlled Clinical Trial. Spine J 2019;19(4):578-586;. 

https://doi.org/10.1016/j.spinee.2018.10.011 

23. Ko SB, Jun CM, Nam JH, et al. Comparison of the effects of corticosteroid and hyaluronic acid-

carboxylmethylcellulose (HA-CMC) solution on selective nerve root block (SNRB) for lumbar 

radiculopathy: A prospective, double-blind, randomized controlled clinical trial. Pain Pract 2021;21(7):785-

793;. https://doi.org/10.1111/papr.13018 

24. Iggo A, Kornhuber HH. A quantitative study of C-mechanorecoptors in hairy skin of the cat. J Physiol 

1977;271(2):549-565;. https://doi.org/10.1113/jphysiol.1977 

25. Inoue M, Nakajima M, Hojo T, et al. Spinal nerve root electroacupunctuure for symptomatic treatment of 

lumbar spinal canal stenosis unresponsive to standard acupuncture: a prospective case series. Acupunct 

Med 2012;30(2):103-108;. https://doi.org/10.1136/acupmed-2011-010122 

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those 

of the individual author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) 

disclaim responsibility for any injury to people or property resulting from any ideas, methods, instructions or 

products referred to in the content. 

Preprints (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 25 October 2023                   doi:10.20944/preprints202310.1604.v1

https://doi.org/10.20944/preprints202310.1604.v1

