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Abstract: Objective: To explore the effect of traction combined with paraffinotherapy on lumbar function in patients
with lumbar disc herniation (LDH). Methods: 100 LDH patients treated in our hospital (from April 2018 to April
2020) were enrolled and randomized into a control group and experimentalexperimental group, with 50 patients
each. The control group adopted traction, and the experimentalexperimental group adopted traction combined with
paraffinotherapy. Pain symptoms, lumbar function, range of motion (ROM) and isometric muscle strength (IMS) of
lumbodorsal muscle, quality of life, and clinical efficacy were compared before and after treatment. Results: (D After
treatment, the effectiveness rate of 96% in the experimental group was higher than the 84% in the control group
(P=0.046). @ Visual analogue scale (VAS) score in both groups after treatment was lower than that before treat-
ment, and the experimental group was lower compared with controls (P < 0.05). @) ROM and IMS of lumbodorsal
muscle in both groups after treatment were higher than those before treatment, and the experimental group was
higher compared with controls (P < 0.05). @ The Japanese Orthopaedic Association (M-JOA score) and Oswestry
disability index (ODI) in both groups after treatment were lower than those before treatment, and the experimen-
tal group was lower compared to controls (P < 0.05). ® After treatment, the life quality indexes of both groups
were higher than those before treatment, and the experimental group was higher compared to controls (P < 0.05).
Conclusion: The treatment of traction combined with paraffinotherapy for LDH patients has significant therapeutic
efficacy, and can alleviate lumbocrural pain, improve lumbar function and life quality, and is worthy of application.
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Introduction and unsatisfactory long-term outcome [4]. Cli-
nical studies revealed that approximately 80%
of patients treated for LDH through conserva-
tive treatment yielded a meaningful outcome
[5]. Although acupuncture, traction, and paraf-
finotherapy, are considered common conserva-
tive treatment methods, no unified scheme for

conservative treatment has been established

Lumbar disc herniation (LDH) is a syndrome
caused by compression of the cauda equina
and nerve root due to disc degeneration, nucle-
us pulposus protrusion, and other causes [1].
LDH mainly occurs in a single intervertebral
space, among which L4-5 and L5-S1 are the

intervertebral spaces with the highest inci-
dence, accounting for about 90% of the total
incidence [2]. The main clinical manifestations
of LDH are lumbocrural pain and even lumbar
dysfunction, seriously affecting patients’ life
and health [3]. At present, the mainstay for
treatment of LDH in the clinic includes sur-
gical treatment and conservative treatment.
Conservative treatment is the preferred option
because surgical treatment has the disadvan-
tages of major injury, multiple complications

[6]. In this paper, a retrospective study was
undertaken to determine the effect of traction
combined with paraffinotherapy on lumbar fun-
ction in LDH patients.

Materials and methods
General information

100 LDH patients treated in our hospital
during April 2018 to April 2020 were recruited
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Table 1. Comparison of clinical data

Experimental group  Control group

2
Index (n=50) (n=50) X%/t P
Male/Female (n) 27/23 25/25 0.16 0.69
Age (years) 38.42+20.54 3797+18.06 0.12 0.91

Course of disease (months)

Lesion site (n)
Single-level disc protrusion of L3-4
Single-level disc protrusion of L4-5
Single-level disc protrusion of L5-S1

Double-level disc protrusion between L4-5 and L5-S1

Clinical symptoms (n)
Lumbocrural pain
Paraspinal tenderness

22.81+2.63 22.67+2.60 0.27 0.80
5 3 0.94 0.82
19 21
16 18
10 8
24 23 0.04 0.84
26 27

and randomized into a control group and an
experimental group. Baseline information in
the two groups were homogeneous (P > 0.05),
as shown in Table 1.

Inclusion/Exclusion criteria

Inclusion criteria: (D All patients met the diag-
nostic criteria of LDH, with the confirmation by
CT and MRI. @ The results of straight leg rais-
ing test (SLRT) were positive. 3 Patients were
conscious, had normal intellectual and cogni-
tive level, and could clearly judge their own
pain symptoms. @ This study obtained the
approval from the Hospital Ethics Committee,
and all patients voluntarily participated in the
study and signed the informed consent.

Exclusion criteria: (1 Congenital spinal defor-
mity or other injuries. @ Other serious organic
diseases or osteoporosis. (3) Contraindications
to drugs or bleeding tendency. @ Patients
didn't cooperate with or withdrew from the
study.

Methods

Drug therapy: Patients in the two groups were
given routine medication, and the method was
as follows. O 250 ml of glucose injection with
20 ml of salvia injection was intravenously
administered for 14 days. @ During acute
edema period, 250 ml of mannitol (20%) with
5-10 mg of dexamethasone was intravenous-
ly administered, once a day for 7 days. ®
Compound chlorzoxazone tablets were taken
orally (2 tablets/time, 3 times/d), and Vitamin
B1 was taken orally (20 mg/time, 3 times/d)
[7].
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Traction treatment: Both groups underwent
traction treatment, and the methods were as
follows. The patients in the supine position
were treated with traction applying RXPC-
400A cervical and lumbar traction bed (manu-
factured by Jiangsu Rixin Medical Equipment
Co., Ltd.). Before treatment, the chest was fix-
ed and the waist was fixed with leather pelvic
traction belt. Before traction, the traction
parameters, including traction force and the
degree of angulation, were determined ac-
cording to the patient’s height, symptoms and
other clinical data. During traction, slow trac-
tion was first applied for 15 min, and traction
parameters were set as follows. Traction force
was 100 N-1200 N, the degree of angulation
was +10°-30°, traction distance was 55 mm-
65 mm, and rotation angle was about 25° [8].
After slow traction finished, the doctor stood
on the patient’s affected side and pressed
the prominent intervertebral space with both
thumbs. Then, fast traction was performed,
and the traction parameters were set as fol-
lows. Traction force was 3000 N or above, trac-
tion distance was 50 mm-70 mm, and angula-
tion as well as rotation angle were unchanged.
Meanwhile, the doctor pressed down with both
hands to complete the reduction treatment.
After traction, the patients rested in hard beds
for 1 day, and the treatment was carried out
once every other day for 14 days.

Paraffinotherapy: In the experimental group,
traction treatment combined with paraffin-
otherapy was performed and the method was
as follows. Medical paraffin wax was put into
the XYL-IV Paraffin Wax Therapy Device (pro-
duced by Anyang Xiangyu Medical Equipment
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Co., Ltd.) as well as heated to melt into liquid
and then poured into a plate (30 cm x 40 cm x
20 cm) for cooling, in which the plate was pre-
coated with a fresh-keeping film at a thickness
of 2 cm. After the surface of paraffin wax was
semi-solidified, the wax blocks were applied to
the patients’ lumbosacral region, and the quilt
was simultaneously used to keep warm [9].
After the patients had no temperature sensa-
tion of wax, the wax was removed, and then the
wax application site was cleaned with gauze to
check whether there was scald (30 min/time, 2
times/d, for 14 days).

Evaluation indexes

(1) Pain symptoms. Visual analogue score
(VAS) scale was adopted to evaluate the pain
symptoms before and after treatment in both
groups. The total score of VAS scale is 10
points, O for no pain, 1-4 for mild pain, 5-7 for
moderate pain, and 8-9 for severe pain. Lower
scores indicate less pain.

(2) Range of motion (ROM) and isometric
muscle strength (IMS) of lumbodorsal muscle.
The ROM and IMS of lumbodorsal muscle
in the two groups before and after treatment
were tested with Tergumed710 Spinal Column
Function Test Appraisal Training System (pro-
duced by Proxomed, Germany). Each of them
was tested twice, and the final results were
averaged.

(3) Lumbar function. Modified Japanese Orth-
opaedic Association (M-JOA) low back pain
scale and Oswestry Disability Index (ODI) scale
was applied to assess the lumbar function in
both groups. Total score of M-JOA low back
pain scale is 30 points, and lower scores indi-
cate less pain. The ODI scale consists of 10
questions and each of them is scored 0-5
points. Lower index indicates less lumbar dys-
function.

(4) Quality of life. The World Health Organiza-
tion Quality of Life scale (WHOQOL-BREF) was
adopted to evaluate life quality in both groups
before and after treatment. The scale mainly
includes psychological function, social func-
tion, physiological function, as well as daily
activities and each of them totals 100 points.
Higher score indicates better life quality.
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Efficacy evaluation

After treatment, treatment efficacy in both
groups was evaluated, and the evaluation cri-
teria were as follows. Cured: The lumbocrural
pain disappeared completely, the ROM of
lumbodorsal muscle returned to normal, no
tenderness in the physical examination, the
results of SLRT were negative, and daily life
was not affected. Markedly effective: The lum-
bocrural pain was significantly alleviated, the
clinical signs such as the ROM of lumbodor-
sal muscle and SLRT were markedly impro-
ved, and the impact on daily life was greatly
reduced. Effective: The lumbocrural pain was
alleviated, the clinical signs such as the ROM
of lumbodorsal muscle and SLRT were impro-
ved, and the impact of daily life was reduced.
Ineffective: The lumbocrural pain was not alle-
viated, the clinical signs such as the ROM of
lumbodorsal muscle and SLRT did not change,
and the daily life was still affected. Total effec-
tiveness rate = (cured cases + markedly effec-
tive cases + effective cases)/total cases x
100%.

Statistical analysis

SPSS21.0 statistical software was adopted for
data processing and GraphPad prism 7.0 was
adopted for figure drawing. The measurement
data were expressed as (X * s), and tested by
t-test. The enumeration data were expressed
as [n (%)] and tested by x? test. The statistical
significance was set at P < 0.05.

Results

Comparison of therapeutic effect after treat-
ment

The cases of being cured, markedly effective,
effective, and ineffective of the experimental
group were 16, 18, 14, 2, with a total effective
rate of 96% (48/50); the cases of being cured,
markedly effective, effective, and ineffective of
the control group were 12, 17, 13, 8, with a
total effective rate of 84% (42/50). The experi-
mental group had a greater total effective rate
than the control group (P=0.046, Table 2).

Comparison of VAS score

Before treatment, no difference in VAS score
was found in the two groups (P > 0.05). After
treatment, the VAS score in the two groups
was lower than that before treatment, and the
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Table 2. Comparison of therapeutic effect after treatment [n (%)]

index in the two groups after

treatment were lower than

Grou Being Marked Bein.g> No Tgtal
P cured  effect effective effect effective rate those before treatment, and
Experimental group 50 16 (32) 18 (36) 14 (28) 2 (4)  48(96) the experimental group was
Control group 50 12(24) 17 (34) 13(26) 8(16) 42 (84) lower compared to the con-
) trol group (P < 0.05, Figure
X 5.005 3).
P 0.046
Comparison of quality of life
Bl Experience group Before treatment, no difference in the life qual-
Control group . ity indexes was found in the two groups (P >
. 0.05). After treatment, the indexes of the qual-
10- x| ity of life in the two groups were higher than
' those before treatment, and the experimental
e 87 T group was higher compared with the control
] group (P < 0.05, Table 3).
~ 06
E Discussion
g 4
2 T LDH is common in people aged 20 to 50 years
= 29 gl old. Recently, LDH incidence has been on a
0. - rise, and is commonly seen in young adults,

1 T
Before treatment After treatment

Figure 1. Comparison of VAS score before and after
treatment. Note: the abscissa represents the phase,
while the ordinate represents the VAS score. VAS
score in experimental group was 6.9+2.1 before
treatment and 1.0+0.3 after treatment. VAS score
in control group was 6.8+2.3 before treatment and
1.940.8 after treatment. * indicated comparison of
the VAS score after treatment and before treatment
(P <0.05). ** indicated comparison of the VAS score
between two groups after treatment (P < 0.05).

VAS score in the experimental group was lower
compared with control group (P < 0.05, Figure
1).

Comparison of the ROM and IMS of lumbodor-
sal muscle

Before treatment, no difference in the ROM
and IMS of lumbodorsal muscle was found in
the two groups (P > 0.05). The ROM and IMS
of lumbodorsal muscle in the two groups after
treatment were higher than those before treat-
ment, and the experimental group was higher
compared with the control group (P < 0.05,
Figure 2).

Comparison of M-JOA score and ODI index

Before treatment, no obvious difference in M-
JOA score and ODI index was found in the two
groups (P > 0.05). The M-JOA score and ODI
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exerting widespread damage on people’s life
and health [10]. For LDH, lumbocrural pain and
motor dysfunction are pronounced. Besides,
the pain and intervertebral disc degeneration
give rise to a decrease of lumbar activities, fur-
ther leading to the decrease of back muscular
strength and the ROM of lumbodorsal muscle,
which is mainly manifested as the decline of
ROM and IMS [11]. Therefore, the LDH treat-
ment is devoted to reducing pain and restoring
motor function. Despite considerable efforts
in the surgical treatment of LDH in the past
decades, experts in LDH rehabilitation still
emphasize that conservative treatment is an
important way to treat LDH [12].

The clinical symptoms of LDH are mainly radi-
cular pain. When the symptoms are mild, the
protruding lumbar intervertebral disc will sti-
mulate the posterior longitudinal ligament and
then result in low back pain. When the symp-
toms are severe, the nerve root will be com-
pressed, or the arteriovenous plexus in the spi-
nal canal and intervertebral foramen will be
stimulated, thus leading to the soft tissue
edema, and even some severe clinical symp-
toms such as adhesion of surrounding tissues,
ischemia, hypoxia, accumulation of metabo-
lites, and lumbocrural pain [13]. Therefore, the
key to LDH treatment is to make the inter-
vertebral disc return to its original position and
relieve the compression as well as adhesion.

Am J Transl Res 2021;13(6):6759-6765
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Figure 2. Comparison of the ROM and IMS of lumbodorsal muscle. Note: A. Comparison of the ROM of lumbodor-
sal muscle. The abscissa represents the treatment phase, while the ordinate represents the ROM of lumbodorsal
muscle. The ROM before treatment and after treatment in the experimental group were 16.2+4.1 and 22.3+3.2
respectively. The ROM before treatment and after treatment in the control group were 15.9+3.3 and 19.6+4.2
respectively. * indicated comparison of ROM between two groups after and before treatment (P < 0.05). ** indi-
cated comparison of ROM between two groups after treatment (P < 0.05). B. Comparison of IMS of lumbodorsal
muscle between the two groups before and after treatment. The abscissa represents the phase, while the ordinate
represents the IMS of lumbodorsal muscle. The IMS in the experimental group was 567.4+224.3 before treatment
and 821.5+297.8 after treatment; while the IMS in the control group was 563.7+211.7 before treatment and
701.3+294.6 after treatment. * indicated comparison of IMS between two groups after treatment and before treat-
ment (P < 0.05). ** indicated comparison of IMS between two groups after treatment (P < 0.05).
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Figure 3. Comparison of M-JOA score and ODI index before and after treatment. Note: A. Comparison of M-JOA
scores. The abscissa represents the treatment phase, while the ordinate represents the M-JOA score. The M-JOA
score in the experimental group was 19.1+3.2 before treatment and 7.9+2.5 after treatment; while the M-JOA
score in the control group was 18.4+3.3 before treatment and 10.1+2.4 after treatment. * indicated comparison
of the M-JOA score between two groups after and before treatment (P < 0.05). ** indicated comparison of the M-
JOA score between the two groups (P < 0.05). B. Comparison of ODI index between two groups before and after
treatment. The abscissa represents the treatment phase, while the ordinate represents the ODI index. ODI index in
experimental group was 43.7+£9.2 before treatment and 17.2+4.6 after treatment. ODI index in control group was
44.6+8.5 before treatment and 22.5+6.7 after treatment. * indicated comparison of the ODI index between two
groups after and before treatment (P < 0.05). ** indicated comparison of the ODI index after treatment between

the two groups (P < 0.05).

Table 3. Comparison of quality of life (X * s, point)
Psychological function Physiological function Daily activities Social function

Group n Before After Before After Before After Before After
treatment treatment  treatment treatment treatment treatment treatment treatment

Experimental group 50 60.5+5.4 85.7+6.3* 61.4+6.4 81.8+7.2* 58.2+6.3 84.8+7.2* 63.2+6.2 82.7+7.2*

Control group 50 61.4+6.0 79.4+6.2* 62.1+6.2 75.7+6.8* 58.3+6.0 79.3+7.1* 63.3+6.1 76.9+6.8*
t 0.788 5.040 0.555 4.355 0.081 3.846 0.081 4.141
P 0.432 0.000 0.580 0.000 0.935 0.000 0.935 0.000

Note: *indicated comparison between two groups after treatment and before treatment (P < 0.05).

Traction is a common treatment for LDH, traditional traction promotes the displacement
wherein the antagonistic effect of force in the of the herniated nucleus pulposus, thus allevi-
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ating the stimulation and compression on the
nerve root. However, this method can only
complete one-dimensional straight traction,
and cannot change the traction angle and dis-
tance according to the patients’ actual condi-
tion and constitution [14]. With the advance-
ment of traction equipment, three-dimensional
slow and fast traction treatment can set the
traction angle and distance in advance ac-
cording to the patients’ conditions and consti-
tutions, and can complete the traction action
instantaneously [15]. Compared with tradi-
tional traction, it increases the intervertebral
space as well as the tension of the posterior
longitudinal ligament, loosens the nerve root
adhesion, reduces its compression, and effec-
tively alleviates the lumbocrural pain.

Paraffinotherapy is a physiotherapy method
wherein the affected area is immersed in heat-
ed wax liquor or the heated wax block is ap-
plied to the affected area, and it hence plays
an important role in loosening adhesion and
relieving swelling. Clinical practice has proved
that paraffinotherapy for LDH patients can
enhance the blood circulation of the waist,
alleviate muscle spasm, accelerate the dissi-
pation of inflammation and promote tissue
repair [16]. This is mainly because the heat of
paraffinotherapy can penetrate into the pati-
ent’s subcutaneous area of 2-5 cm, and the
warming effect is more durable and can stop
edema, and increase metabolism, thus greatly
enhancing blood circulation and alleviating in-
flammatory edema [17]. Unfortunately, during
paraffinotherapy, attention should be paid to
the temperature to avoid skin burn. In addition,
paraffin wax should be disinfected regularly.

Although 80% of patients can be alleviated or
cured LDH by the conservative treatment, the
conservative treatment still has a guarded out-
come. Studies have shown that the combined
treatment of LDH is more effective than the
single conservative treatment [18]. The study
demonstrated that effectiveness rate in experi-
mental group was higher compared with the
control group. Besides, after treatment, the
VAS score and life quality indexes in experi-
mental group were also better compared with
control group. This was similar to the results of
Jianhua et al. [19], in which 240 LDH pati-
ents were randomly into treatment group (120
cases with traction combined with acupunc-
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ture) and control group (120 cases with trac-
tion). The result showed that cure rate of the
treatment group (76.7%) was higher than
58.3% of control group (P < 0.05). This indi-
cates that traction combined treatment can
improve the treatment effect and LDH pa-
tients’ quality of life, as well as reduce their
pain symptoms.

We also found that although the ROM and IMS
of lumbodorsal muscle, M-JOA score as well as
ODI index after treatment in both groups were
better. But the ROM and IMS of lumbodorsal
muscle, M-JOA score, and ODI index in the ex-
perimental group were obviously higher com-
pared with control group. This was in line with
the results of Peng et al. [20]. In their studies,
66 patients with LDH were randomized into
control group (33 patients with traction) and
observation group (33 patients with traction
combined with Shentong Zhuyu Decoction).
The result showed that the ODI index in both
groups after treatment was lower, and the ODI
index in the observation group was lower com-
pared with the control group (P < 0.05). This
indicates that traction combined treatment can
improve patients’ spinal function.

In conclusion, traction combined with paraffin-
otherapy for LDH patients has potential thera-
peutic benefits, and it alleviates lumbocrural
pain, and improves patients’ lumbar function
and life quality, which is worthy of application.
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