Medicinal Plant 2025, 16 (3): 69 =71, 83

DOI: 10.19600/j. cnki. issn2152 —-3924.2025.03.019

Curative Efficacy of Cyclic Flexion Traction on Lumbar Disc

Herniation

Yuanyang ZHANG

Tuina Department of Rehabilitation Center, Taihe Hospital ( Affiliated Hospital of Hubei University of Medicine) , Shiyan 442000

Abstract [ Objectives ] To investigate the clinical efficacy of Cyclic Flexion Traction (CFT) in treating Lumbar Disc Herniation ( LDH) and
its effects on lumbocrural pain relief, functional improvement, and nerve root decompression. [ Methods] Seventy LDH patients treated at the
orthopedic rehabilitation outpatient and inpatient departments of Shiyan Taihe Hospital from June 2022 to December 2024 were randomly divid-
ed into a treatment group ( CFT therapy, n =35) and a control group ( traditional traction, n =35). The treatment group received cyclic flexion
traction ( traction force of 30% —50% body weight with a cycle of 60 =30 —30 sec) , while the control group received supine position linear
traction. Both groups underwent 4 weeks of treatment, with assessments including visual analog scale (VAS), Oswestry Disability Index
(ODI), and straight leg raising test (SLRT) angles. [ Results]| The treatment group showed a significantly greater reduction in VAS scores
(from 6.97 t02.31) compared to the control group (from 6.89 to3.74) (P <0.05). Similarly, ODI improvement (41.62—15.73 compared
with 40.98—22.84) and SLRT angle increase (41.23°—76.47° compared with 42.09°—64. 19°) were more pronounced in the treatment
group (all P<0.05). [ Conclusions] Through dynamic decompression mechanisms, CFT therapy demonstrates superior efficacy to traditional
traction in pain relief, functional recovery, and nerve root decompression ( effective rate 94.29% compared with 77.14% , P <0.05) , repre-

senting a superior non-surgical treatment option.
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1 Introduction

Lumbar Disc Herniation (LDH) is a clinically common spinal dis-
ease. lts incidence rate has shown a significant upward trend, and
it has become a major condition affecting patients” quality of life
and work capacity' . Current treatments for LDH are primarily
divided into surgical and non-surgical interventions. Although sur-
gical treatment is applicable to severe cases, some patients find it
difficult to accept due to its highly invasive nature, prolonged
postoperative recovery period, and certain risks of complica-

tions !

Consequently, non-surgical treatment has gradually be-
come the preferred choice for most patients. Traction therapy, as a
conventional conservative treatment, is widely used in clinical
practice and has achieved favorable therapeutic outcomes. It works
by increasing the intervertebral disc space height through mechani-
cal tensile forces, alleviating nerve root compression, reducing

) Traditional trac-

pain, and improving functional impairments
tion methods predominantly employ supine linear traction or prone-
position traction, but these approaches face challenges such as in-

[5-6] " Recent

sufficient decompression and poor patient tolerance
studies suggest that Cyclic Flexion Traction ( CFT) may further
enhance traction efficacy. By alternating cyclic flexion and relaxa-
tion maneuvers, CFT induces dynamic anterior flexion motion in
lumbar segments, enlarges spinal canal capacity, and reduces in-
tradiscal pressure and intervertebral foramen pressure'’’. In this
study, we intended to validate the dual advantages of CFT therapy

(postural optimization + dynamic traction), to provide new evi-
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dence for non-surgical management of LDH.

2 Clinical data and methods

2.1 Clinical data A total of 70 patients with Lumbar Disc
Herniation who received treatment at the Orthopedic Rehabilitation
Outpatient and Inpatient Department of Shiyan Taihe Hospital from
June 2022 to December 2024 were selected. They were randomly
divided into a treatment group and a control group, with 35 cases
in each. There were no statistically significant differences (P >
0.05) in general data such as gender, age, disease course, and
herniated segment between the two groups, indicating comparabili-
ty (Table 1).

2.2 Diagnostic criteria The diagnostic criteria were estab-
lished with reference to the Guidelines for the Diagnosis and Treat-
ment of Lumbar Disc Herniation (2020 Edition)™ issued by the
Orthopaedic Branch of the Chinese Medical Association: signifi-
cant lumbocrural pain symptoms, which may be accompanied by
lower limb numbness and decreased muscle strength, with a dis-
ease course exceeding 4 weeks; lumbar MRI examination showing
intervertebral disc herniation compressing corresponding nerve
roots; positive Straight Leg Raise Test ( SLRT) ; and consistency
between clinical symptoms, signs, and imaging findings.

2.3 Inclusion criteria™!

Meeting the above diagnostic crite-
ria; aged 20 — 55 years, first onset or no prior surgical treatment;
no traction or other physiotherapy treatments received within the
past 4 weeks; absence of contraindications to traction therapy
(e. g. , osteoporosis, vertebral fractures, spinal tumors, severe
cardiovascular/ cerebrovascular diseases) ; patients who signed in-
formed consent forms and could cooperate to complete the treat-

ment protocol.
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Table 1 Comparison of general data between the two groups (n =35)

Gender // cases Herniated segment
Group / Age // years old Disease course // months g
Male Female 14-5 [5-S1 15-S1
Treatment 18 17 36.9+7.5 8.2+3.1 21 11 3
Control 19 16 37.2+£7.8 7.9+2.8 22 10 3

2.4 Exclusion criteria Combined with severe lumbar spon-
dylolisthesis, spinal stenosis, or other related conditions; com-
bined with severe cardiovascular/cerebrovascular diseases or ma-
lignant tumors; combined with severe osteoporosis, spinal infec-
tions, or spinal tuberculosis; pregnant or breastfeeding women;
patients who had undergone recent lumbar spine surgery or other
traction therapies; presence of mental disorders or cognitive im-
pairments affecting treatment cooperation or evaluation.

2.5 Treatment methods

2.5.1 Control group. Patients in the control group received tra-
ditional supine linear traction therapy. Patients were placed in a
supine position with lower limbs extended and lumbar region natu-
rally relaxed. Traction was administered using a computer-con-
trolled traction bed ( Model: JYZ-II electric traction bed). The
traction force was adjusted according to the patient’s body weight
and clinical condition, generally set at 30% to 50% of body
weight. The initial traction force was relatively low (approximately
20% —30% of body weight) and gradually increased to maximum
tolerance. Each traction session lasted 20 — 30 min, administered
5 times each week, with a continuous 4-week treatment course.
2.5.2 Treatment group. Patients in the treatment group received
Cyclic Flexion Traction (CFT). Patients were placed in a supine
position with knees flexed, hips flexed at 90°, and the lumbar
spine in a flexed posture. Cyclic traction was performed using a
computer-controlled multifunctional traction bed ( Model: JYZ-III
multifunctional electric traction bed ). The traction weight was
similarly set at 30% to 50% of the patient’s body weight, with
specific traction parameters flexibly adjusted based on individual
tolerance. The traction process consisted of three phases: " trac-
tion-maintenance-relaxation" , with traction applied for 60 sec,
maintained for 30 sec, and relaxed for 30 sec, cyclically repeated.
The total traction time was similarly controlled at 20 —30 min, ad-
ministered 5 times each week, with a continuous 4-week treatment
course. Both groups were instructed to avoid strenuous exercise,
prolonged standing, or sitting during treatment. After treatment
completion, patients were guided to perform daily lumbar and back
muscle functional exercises to consolidate therapeutic effects.

2.6 Methods for evaluating therapeutic efficacy Therapeutic
efficacy assessments were conducted before treatment and at the
end of the 4-week treatment course. Specific evaluation metrics are
described in detail as follows:

2.6.1
Visual Analogue Scale (VAS). Patients were provided with a 10

Pain assessment. Pain intensity was evaluated using the

cm straight line marked "0" (no pain) at one end and "10" (the
most severe pain imaginable) at the other. Patients subjectively
marked their pain level on the line based on their perception. VAS
scores were tecorded before treatment and after the treatment
course for comparative analysis.

2.6.2 Functional disability assessment. The Oswestry Disability

Index (ODI) was used to comprehensively evaluate the degree of
lumbar functional disability. The ODI questionnaire includes indi-
cators such as pain intensity, daily activities (e. g. , personal
care, dressing) , lifting objects, walking ability, sitting tolerance,
standing capacity, sleep quality, sexual activity, social participa-
tion, and traveling ability. Each item is scored from 0 to 5 points,
with a total possible score of O — 50 points, converted into a per-
centage system. Higher percentage scores indicate more severe
lumbar dysfunction. Assessments were carried out before treatment
and at the end of the treatment course to compare functional
changes.

2.6.3 Straight Leg Raise Test (SLRT). Patients were instructed
to maintain a supine position. The examiner slowly elevated the af-
fected lower limb while keeping it straight until the patient reported
pain or discomfort, and the maximum leg elevation angle was re-
corded. SLRT was used to objectively assess improvements in sci-
atic nerve compression. Measurements were taken before treatment
and at the end of the treatment course to evaluate the effectiveness
of nerve root decompression.

2.7 Criteria for assessment of therapeutic efficacy Based on
the Guidelines for the Diagnosis and Treatment of Lumbar Disc Her-
niation (2020 Edition) ' issued by the Orthopaedic Branch of the
Chinese Medical Association and combined with the practical cir-
cumstances of this study, the following criteria for therapeutic effi-
cacy were established; Cured: disappearance of clinical symptoms
and signs, complete restoration of lumbocrural function, VAS
score reduced by =90% compared with that before treatment,
ODI score improved by =90% , and SLRT angle restored to the
normal range (70° —90°). Markedly effective; significant allevia-
tion of clinical symptoms and signs, minimal impact on daily life
and work, VAS score reduced by 70% —89% compared with that
before treatment, ODI score improved by 70% —89% , and SLRT
angle improved by =50%. Effective: moderate improvement in
clinical symptoms and signs, functional enhancement with residual
limitations , VAS score reduced by 30% —69% compared with that
before treatment, ODI score improved by 30% —69% , and SLRT
angle improved by 20% —49% . Ineffective; minimal or no im-
provement in clinical symptoms and signs ( or even worsened ),
VAS score reduction < 30% , ODI score improvement < 30% ,
and SLRT angle improvement <20% .

Calculation formula for efficacy: Effective rate = ( Number of
cured cases + Number of markedly effective cases + Number of ef-
fective cases)/Total number of cases x 100% .

2.8 Statistical methods SPSS 28. 0 statistical software was
used for data analysis. Measurement data such as patient age,
course of disease, VAS score, ODI score, SLRT angle and other
indicators were expressed as mean + standard deviation (x %),
paired ¢ test was used to compare between groups before and after
treatment, and independent sample ¢ test was used to compare the
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difference in efficacy between different groups; Enumeration data
such as efficacy classification and gender distribution were expressed
by rate (% ), and )’ test was used for comparison between groups.
All statistical tests were statistically significant at P <0.05.

3 Results and analysis
3.1 Comparison of pain scoring ( VAS)

There was no signif-

icant difference in VAS score between the treatment group and the
control group before treatment (P >0.05), but the VAS score de-
creased significantly in both groups after treatment, and the de-
crease in the treatment group was greater. After treatment, the
VAS score in the treatment group was significantly lower than that
in the control group, and the difference was statistically significant

(P<0.05), as shown in Table 2.

Table 2 Comparison of efficacy indicators between the two groups (n =35, x +5)

VAS score // points

ODI score // points

SLRT angle change //°

Group Before After Before

After Before After

P t P t P
treatment treatment treatment treatment treatment treatment
Treatment 6.97 +0.84 2.31+0.75 21.12 <0.05 41.62+5.48 15.73 +4.12 20.46 <0.05 41.23 +7.85 76.47 +6.34 22.87 <0.05
Control 6.89 +0.91 3.74 +0.83 15.23 <0.05 40.98 £5.31 22.84+4.76 17.02 <0.05 42.09 +8.01 64.19+7.28 16.84 <0.05
3.2 Changes in Oswestry Disability Index (ODI) After  tient comfort and treatment compliance.

treatment , the ODI scores of patients in both groups decreased sig-
nificantly , suggesting that the lumbar dysfunction improved signifi-
cantly, and the decrease in the treatment group was more signifi-
cant. The difference in ODI scores between groups after treatment
was statistically significant (P <0.05), as shown in Table 2.

3.3 Improvement of Straight Leg Raise Test (SLRT) There
was no significant difference in SLRT angle between the treatment
group and the control group before treatment, and both groups im-
proved after treatment, but the improvement in the treatment group
was greater, and the increase in SLRT angle was significantly bet-
ter than that in the control group, and the difference between the
two groups was statistically significant (P <0.05), as shown in
Table 2.

3.4 Opverall efficacy analysis The cure rate was significantly
higher in the treatment group (42.86% , 15/35) than in the con-
trol group (28.57% , 10/35) () =4.12, P =0.042). There
were  significant in the markedly effective rate
(37.14% in the treatment group compared with 25. 71% in the
control group) and the total effective rate (94.29% compared with
77.14% ) between the two groups (P <0.05).

differences

4 Discussion

4.1 Current status of LDH treatment and CFT principles
The treatment of LDH is clinically divided into two main catego-
ries; surgical and non-surgical. Most patients ( particularly those
without significant cauda equina syndrome or motor impairment )
can achieve symptom relief and functional improvement through
conservative treatment, giving non-surgical approaches higher clin-
ical applicability and acceptance. Among various non-surgical
therapies, traction therapy has been widely adopted due to its clear
mechanism, simple operation, non-invasive nature, and broad ap-
plicability. As an improved version of traditional traction, CFT
places the lumbar spine in flexion by flexing the hip and knee
joints, achieving dynamic traction through " traction-maintenance-
relaxation" cycles. This can expand the anteroposterior diameter of
the spinal canal and the volume of intervertebral foramina while re-
ducing pressure on intervertebral discs and nerve roots. Simultane-
ously, its cyclical relaxation helps alleviate muscle spasms, pro-
mote blood circulation, reduce nerve root edema, and enhance pa-

4.2 Advantages of CFT in multiple dimensions The study
results demonstrated the following: in terms of pain relief, CFT
significantly reduced VAS scores more effectively than traditional
traction. This benefit stems from its specific posture that achieves
effective decompression of the 14-S1 segments and alleviates soft
tissue tension. The dynamic traction process relieves muscle
spasms, improves adhesion of paravertebral soft tissues, and en-
hances the pain tolerance threshold. Regarding functional improve-
ment, CFT induced a greater reduction in ODI scores, indicating
its capacity not only to alleviate symptoms but also to effectively re-
store lumbar function through promoting blood circulation, reduc-
ing intervertebral disc tension, and improving tissue oxygenation.
In neurological function, the CFT group showed more substantial
improvement in SLRT angles, demonstrating its superior advantage
in nerve root decompression by enlarging the intervertebral fora-
men, increasing mobility space for nerve roots, and relieving in-
flammatory adhesions. Furthermore, its rhythmic stimulation may
potentially inhibit pain pathways through spinal cord reflexes and
enhance neural tissue repair capabilities.

4.3 Comprehensive efficacy and mechanism of action of
CFT The study results revealed that the CFT treatment group a-
chieved a total effective rate of 94.29% , significantly higher than
the control group’s 77. 14% (P <0.05), with a combined cure
and marked effectiveness rate reaching 80% . This confirms that
CFT not only rapidly alleviates symptoms but also demonstrates
sustainable effects on functional recovery and quality of life im-
provement. Mechanistically, the lumbar flexion position better
aligns with neuroanatomical structures, increasing the anteroposte-
rior diameter of the intervertebral foramen, reducing nerve root
Meanwhile, CFT’s

dynamic pressure variations facilitate annulus fibrosus repair and

tension, and improving local blood supply™’.

nucleus pulposus repositioning, embodying the physiotherapeutic
concept of "traction during movement". In summary, CFT demon-
strates significant superiority over traditional traction in alleviating
nerve root compression, relieving pain, and improving functional
outcomes through optimized traction posture and biomechanical
thythm. With confirmed clinical efficacy, it warrants broader ap-

plication in rehabilitation therapies.
(To page 83)
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