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Abstract
of vertebral compression fracture caused by postmenopausal osteoporosis (PMOP). [ Methods] Ninety patients who were treated in Suzhou

[ Objectives ] To explore the clinical effect of Erxian decoction on relieving low back pain after percutaneous vertebroplasty ( PVP)

TCM Hospital from September 2021 to January 2023 were randomly divided into three groups: traditional Chinese medicine group (n =30),
western medicine group (n =30) and blank group (n =30). The patients in all the three groups were treated with basic anti-osteoporosis
drugs. The patients in the traditional Chinese medicine group were treated with Erxian decoction after PVP, and those in the western medicine
group were treated with celecoxib to relieve pain after operation. The visual analogue ( VAS) score, Oswestry dysfunction index (ODI) score,
TCM syndrome score and serum indexes such as interleukin-6 (11.-6) and estrogen E2 were recorded before treatment and 2 weeks, 1 month
and 3 months after treatment. [ Results] (i) In terms of pain relief, the VAS score of the western medicine group was lower than that of the
traditional Chinese medicine group after 2 weeks of treatment, but there was no significant difference in VAS score between the two groups after
1 month and 3 months, and the pain improvement of the two groups was better than that of the blank group. (ii) After 3 months of treatment,
the ODI score in the traditional Chinese medicine group was lower than that in the western medicine group, and the improvement of TCM syn-
drome in the traditional Chinese medicine group was better than that in the other two groups 1 and 3 months after treatment (P <0.05). (iii)
The level of IL-6 in the western medicine group was lower than that in the other groups after 2 weeks, and there was no significant difference
between the two groups after 3 months of treatment. After 3 months of treatment, the level of E2 in the traditional Chinese medicine group was
higher than that before treatment and higher than that in the western medicine group and the blank group, but there was no significant differ-
ence between the two groups (P >0.05). [ Conclusions] Both Erxian decoction and non-steroidal anti-inflammatory drugs can relieve residual
low back pain after PVP, and their long-term effects are similar, but Erxian decoction has more advantages in alleviating pain, muscle and joint
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pain and sensory abnormalities in postmenopausal women. Moreover, it is safe and reliable, and is worthy of clinical application.
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1 Introduction

Osteoporotic vertebral compression fracture (OVCF) is a common
complication of postmenopausal osteoporosis( POMP) , and percu-
taneous vertebroplasty (PVP) is an important method for the treat-
ment of OVCF. It can partially restore vertebral height and correct
local kyphosis while stabilizing vertebral body and relieving pain.
However, some patients still have persistent pain around the in-
jured vertebrae and lower waist after operation, which affects the
prognosis and quality of life of the patients. The reason lies in the
biological factors of osteoporosis and the biomechanical changes af-
ter PVP''/.

PVP can be classified as "bone impotence and low back pain" in

The residual low back pain in PMOP patients after

Chinese medicine according to its etiology and corresponding
symptoms. Su Wen mentioned that " all strains injure the kidneys
and damages the hyperactivity of yin and yang--- when yin and
yang are out of harmony, the bone marrow is not nourished, resul-
ting in bone atrophy, which will easily lead to fractures, and if the

muscles and tendons are not moistened, they will be painful. "
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Above, the causes of pain after PVP in PMOP patients are both
deficiency and excess, mainly based on the decline of kidney, liv-
er and spleen viscera function, imbalance of yin and yang, qi
stagnation and blood stasis. As the empirical prescription of pro-
fessor Zhang Bona at Shanghai University of Traditional Chinese
Medicine, Erxian decoction is widely used in the treatment of vari-
ous diseases caused by postmenopausal osteoporosis. In this pa-
per, Erxian decoction was used to treat postmenopausal osteoporot-
ic vertebral fracture patients with residual pain after PVP, receiv-

ing good curative effect. The report is as follows.

2 Clinical data and methods

2.1 Clinical data

2.1.1 General information. The patients who were hospitalized
in Suzhou TCM Hospital from September 2021 to January 2023
were taken as the objects of this study. All patients with postm-
enopausal osteoporotic vertebral compression fractures were treated
with PVP operation.

2.1.2 Diagnostic criteria. Diagnostic criteria of western medi-
cine referred to OVCF diagnostic criteria in Chinese Guidelines for
Diagnosis and Treatment of Osteoporotic Fractures-principles for Di-
agnosis and Treatment of Osteoporotic Fractures™ ; (i) There was

persistent low back pain, which can be accompanied by chest and
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flank pain; the pain can be relieved when lying on the back, ag-
gravated when the posture changes, and the visual analog score
(VAS) was =4; (ii) Physical examination showed limited move-
ment of the chest and waist, tenderness and percussion pain in the
responsible vertebrae of the fracture, and no nerve damage in the
lower extremities; (iii) The responsible vertebra of pain was de-
termined combined with imaging examination; (iv) T value <
—-2.5.8D was determined by dual energy X-ray absorptiometry
(DXA).

Diagnostic criteria of traditional Chinese medicine referred to
The Guidelines for Diagnosis and Treatment of Postmenopausal Os-
teoporosis ( Bone Impotence) of Traditional Chinese Medicine (2019
Edition)"*'. Diagnostic criteria of kidney yin and yang deficiency
type were: low back pain, sore waist and knees as the main symp-
toms; both dizziness and tinnitus, upset and lack of sleep, limb
tiredness, initial cold and fever, nocturnal urination frequency,
light tongue, thin coating, weak pulse.
2.1.3

and syndrome differentiation criteria before operation; female pa-

Inclusion criteria. (i) Meet the above diagnostic criteria

tients over 60 years old; (ii) One week after PVP, there was still

low back pain, and the visual analogue scale ( VAS) score was

Table 1 Comparison of baseline data of patients in three groups (n =30)

2 -5; (iii) No history of low back pain before fracture; (iv)
Complete clinical data, volunteer to participate in the study and
sign the informed consent form.

2.1.4 Exclusion criteria. (i) Serious underlying diseases such
as heart, brain, liver and kidney; (ii) Low back pain caused
by lumbar disc herniation, lumbar spinal stenosis or low back
fasciitis; (iii) Long-term use of hormones or other drugs that af-
fect bone metabolism; (iv) Secondary to OP caused by other
diseases.

2.1.5 Shedding standard. (i)Those who do not meet the criteria
of this study and are mistakenly included; (ii) The patient lacks
compliance and is unable to complete the prescribed course of
treatment in accordance with the study plan; (iii) Serious adverse
events such as liver, kidney and stomach injury occurred in the
course of medication.

2.1.6 Grouping method and baseline data. As shown in Table
1, the patients who met the requirements were randomly divided
into traditional Chinese medicine group (TCM group, n =30),
western medicine group ( WM group, n =30) and blank group
(n=30). The demographic data and clinical characteristics of the
three groups were balanced before treatment (P >0.05).

Group Age BMI VAS ODI IL-6 E2
TCM 72.53 £5.39 24.01 £1.82 2.96 +0.54 33.10 £3.53 22.43 £11.50 48.05 +7.34
WM 75.03 £5.93 23.64 £1.16 2.93 +0.62 33.70 £4.00 23.10 £12.07 48.47 +£9.36
Blank 73.73 +4.60 23.31 £1.85 3.00 +0.68 32.46 £4.37 21.66 +8.61 49.16 +8.72
P value 0.199 0.273 0.920 0.502 0.881 0.920

Note ; One-way ANOVA was used to analyze the age, BMI, VAS score, ODI score and E2 data of patients in traditional Chinese medicine group, western medicine

group and blank group. There was no significant difference in the data of each group before treatment (P >0.05).

2.2 Methods
2.2.1
were treated with PVP, and the operations were performed by the

Treatment method. The patients in all the three groups

same group of doctors. On this basis, on the first day after opera-
tion, the patients in the blank group were given oral common calci-
um (300 mg) once a day, 2 tablets once a day plus alendronate
once a day, 10 mg, while those in the traditional Chinese medicine
group were given Erxian decoction on the basis of the blank group.
The prescription consisted of Xianmao 15 g, Xianlingpi 15 g,
Bajitian 9 g, Huangbo 9 g, Zhimu 9 g, Danggui 9 g. In the west-
ern medicine group, celecoxib capsule/200 mg was added on the
basis of the blank group, one tablet a day after meals, and the pa-
tients in all the three groups were treated continuously for 3
months. The liver and kidney functions were reexamined every
month during the treatment period.

2.2.2 Observation index. (i)The degree of pain was compared
among the three groups after 2 weeks, 1 month and 3 months of
treatment. The VAS score was 0:10. The higher the score, the
more severe the pain. (ii) Oswestry dysfunction index (ODI) was
used to evaluate lumbar function, with a score of 0 — 100. The
higher the score, the worse the lumbar function. (iii) The clinical

efficacy of the three groups was compared at each stage of treat-

ment (based on TCM syndrome scores shown in Table 2). (iv)
The levels of interleukin IL-6 and estrogen E2 in blood were com-
pared among the three groups during the treatment period.

2.2.3 Data statistical method. SPSS20. 0 statistical software was
used to analyze the data. The measurement data are expressed in
terms of (x +s). If the inter-group data accorded with normal dis-
tribution and the variance was uniform, the single factor analysis of
variance (One-way ANOVA) was used to compare the inter-group
data, and the LSD test was used for multiple comparisons after-
wards. If the variance was uneven, the nonparametric test
Kruskal-Wallistest test was used, and the Tamhane’s T2 test was
selected for pairwise comparison between groups. P <0.05 showed

that there was significant difference between the two groups.

3 Results and analysis

3.1 Withdrawal and shedding of patients A total of 3 pa-
tients in the traditional Chinese medicine group asked to withdraw
after 2 weeks of treatment. Six patients in the western medicine
group had a burning sensation of stomach discomfort after 2 weeks
of treatment, and 2 patients asked to withdraw. Two patients in the
blank group failed to complete follow-up because of incomplete

information.
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Table 2 TCM syndrome integral

Main symptom

Symptom -
None (0 points)

Mild (2 points)

Moderate (4 points) Severe (6 points)

Low back pain None

Waist and knees are sore and weak None

Mild symptoms

Attack after fatigue

The symptoms are obvious and do  The symptoms are more se-

not affect work and life vere, affecting work and life
Feel sore and weak in the waist and ~ Still feel sore at the waist

knees when move a little, and knees when have a rest

Accompanied symptoms

Moderate (2 points) Severe (3 points)

Symptom

None (0 points) Mild (1 points)
Frequent urination at night 0 -2 times 2 -3 times
Be upset and sleep less None Occasionally
Baking and sweating None Occasionally
Vertigo tinnitus None Occasionally

3 -4 times 5 -6 times

The symptoms are obvious The symptoms are obvious
and affect life
The symptoms are obvious
and affect life

The symptoms are obvious

The symptoms are obvious The symptoms are obvious

and affect life

3.2 Comparison of pain degree and lumbar spine function in
the three groups before and after treatment VAS scores and
ODI scores between the three groups before treatment were com-
pared (P >0.05). After 2 weeks, 1 month, and 3 months of
treatment, the pain relief effect of the two groups of traditional
Chinese medicine and western medicine was better than that of the
blank group (P <0.05). After 2 weeks of treatment, the VAS
score of the western medicine group was lower than that of the tra-
ditional Chinese medicine group (P <0.05), and there was no

significant difference in curative effect between the groups. After 3
months of treatment, the Chinese medicine group had slightly bet-
ter pain relief effect than the western medicine group, but the
difference was not statistically significant (P >0.05). After 2
weeks and 1 month of treatment, the improvement of lumbar spine
function in the medication group was better than that in the blank
group (P >0.05). After 3 months of treatment, the ODI score of
the Erxian decoction group was lower than that of the celecoxib

group (P <0.05, Table 3).

Table 3 Comparison of VAS score and ODI score among three groups at three treatment stages

VAS ODI
Group " After 2 weeks After 1 month After 3 months After 2 weeks After 1 month After 3 months
TCM 27 2.44 £0.49" 1.85 +0.59* 1.14 +0.64" 31.14 £3.23 27.88 £3.04 25.18 £2.61"
WM 22 2.04 +0.56 " 1.77 +0.51% 1.13 £0.62° 31.40 £4.62 29.54 £4.29 28.27 £3.35"
Blank 28 2.71 £0.52 2.25 +0.50" 1.64 £0.54 31.17 £4.40 28.92 £3.71 28.07 £3.43"
P value 0.01 0.005 0.012 0.973 0.296 0.001

Note: After 2 weeks of treatment, the VAS score of the western medicine group was lower than that of the Chinese medicine group (comparison between the two

groups “ P =0.012), but there was no significant difference in VAS score between the Chinese medicine group and the western medicine group after 1 month

of treatment (¥*P =0.619) after 3 months (P =0.947). After 3 months of treatment, the ODI score of the Chinese medicine group was lower than that of

the western medicine group and the blank group (“P <0.05), and it had more advantages in improving vertebral function.

3.3 Comparison of TCM syndrome scores among the three
groups
were compared among the three groups (P > 0. 05). After 2

TCM syndrome scores on the first day after operation

weeks, 1 month and 3 months of treatment, compared with cele-

Table 4 Comparison of TCM syndrome scores in three treatment stages

coxib group, Erxian decoction group had more advantages in relie-
ving waist and knee pain and other symptoms, and TCM syndrome
score was lower than that in western medicine group, with statisti-
cally significant differences among groups (P <0.05, Table 4).

Group n Pre-treatment After 2 weeks After 1 month After 3 months
TCM 27 10.53 £1.85 9.33+1.76 8.03 +1.66 7.18 £1.51
WM 22 10.66 +1.84 10.40 £1.74 10.45 £1.80 10.18 £1.43
Blank 28 10.10 £1.73 10.03 £1.67 10.07 +1.43 10.03 +1.80
P value 0.465 0.099 0.001 0.001

Note: TCM syndrome score in the Chinese medicine group was continuously decreased, and the improvement degree of TCM syndrome in the Chinese medicine

group was better than that in the western medicine group and the blank group at all stages of treatment (P <0.05).

3.4 The levels of IL-6 and E2 indexes were compared among
the three groups after 1 month of treatment Before treatment,

IL-6 and E2 were compared among the three groups (P >0.05).
After 2 weeks of treatment, the IL-6 index in the western medicine
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group was lower than that in the Chinese medicine group
(P<0.05). After 3 months of treatment, the level of E2 in the

Chinese medicine group was higher than that in the Western medi-

cine group, but there was no statistical significance between the

groups (P >0.05, Table 5).

Table 5 Comparison of IL-6 and E2 values in three groups during treatment

1L-6 E2
Group " After 2 weeks After 1 month After 3 months After 2 weeks After 1 month After 3 months
TCM 27 20.25+9.92" 16.44 £8.90 12.33 +5.98* 48.06 +7.34 49.01 £7.36 50.35 +6.82°
WM 22 14.54 +6.45" 12.72 +4.74 11.31 £3.52*% 47.64 £8.82 47.22 +8.63 46.64 +8.31°
Blank 28 20.28 +7.44" 18.67 £6.95 16.10 £6.03 48.23 £8.60 48.04 +8.56 46.85 +7.81"
P value 0.029 0.021 0. 006 0.969 0.754 0.312

Note; After 2 weeks of treatment, IL-6 in the western medicine group was lower than that in the Chinese medicine group and the blank group ( * P =0.029), and

the comparison between the Chinese medicine group and the Western medicine group after 3 months of treatment (#P =0.524). The level of E2 in the Chi-

nese medicine group was slightly increased on the whole, but there was no difference in the comparison of hormone levels among the three groups at each stage

of treatment , and the comparison among the three groups after 3 months of treatment ("P =0.312).

4 Discussion

According to statistics, there are 9 million cases of brittle fractures
caused by osteoporosis in the world every year, about half of which
occur in the vertebral body'™*', accounting for about 1/3 — 1/2 of
the incidence of osteoporotic fractures. However, in China, the to-
tal prevalence rate of PMOP caused by the decrease of hormone
level is 38.8% ', which is a potential secondary possibility of
OVCF. As an important method for the treatment of OVCF pa-
tients, PVP is widely used in clinical practice, with the character-
istics of minimally invasive and definite curative effect. However,
1.8% —15.6% of patients will experience symptoms of residual
low back pain after surgery®’, which will affect postoperative re-
covery and reconstruction of lumbar spine function. Therefore, ef-
fective intervention for postoperative residual low back pain is
required.

Erxian decoction is a commonly used prescription in Suzhou
TCM Hospital. In the prescription, curculigo and fairy spleen
warm kidney yang and nourish kidney essence ; Morinda officinalis
warms kidney yang and strengthens muscles and bones; yin and di-
arrhea fire. The whole prescription is brief and precise, and its
compatibility is rigorous. It plays the role of warming and nouris-
hing the spleen and kidney, replenishing essence and nourishing
blood, nourishing yin and supporting yang, and balancing yin and
yang. Combined with this study, our prescription is compared with
non-steroidal anti-inflammatory drugs, both of which can be ap-
plied to the treatment of chronic low back pain after PVP in PMOP
patients, and the long-term efficacy is basically similar. However,
statistics show that in addition to relieving chronic pain that may be
secondary to PVP surgery, Erxian decoction is also effective in im-
proving TCM syndromes such as soreness and weakness of the waist
and knees, cold muscles, poor night sleep, spontaneous sweating
and night sweating caused by the imbalance of yin and yang. Coin-
cidentally, Xiang et al. " combined with Erxian decoction on the
basis of western medicine treatment and found that it can further
regulate hot flashes, night sweats, insomnia and anxiety in postm-
enopausal hypertensive female patients, and improve Kupperman
score. It has also been reported that Erxian decoction can regulate
the level of reproductive hormones, stabilize the internal environ-
ment, and relieve a series of symptoms caused by autonomic nerv-

ous dysfunction, such as skin paresthesia, head and body pain,
and muscle acid™ . Tt is worth noting that during the study, 6 pa-
tients in the western medicine group were shedding due to gastroin-
testinal symptoms such as stomach pain and pantothenic acid,
while patients in the Chinese medicine group did not see significant
damage to liver and kidney function during regular review, so tak-
ing Chinese medicine is more in line with the safety considerations
of most patients.

Modern studies have found that the persistent pain induced by
PVP in PMOP patients is the process of osteoclast-mediated bone
remodeling and inflammation”’. (i) In the short term, the inflam-
mation caused by the initial rejection reaction of bone cement in-
tervention, the aggravation of the inflammatory response during the
fracture repair process, and the injury of the paravertebral muscles
and soft tissues of the injured vertebra all lead to the further in-
crease of inflammatory factors in the blood of PMOP patients origi-
nally at a high level'” | which are the main cause of acute pain,
and oral celecoxib drugs can effectively fight against it, thereby re-
lieving symptoms. (ii) Chronic pain beyond 1 month may be
caused by the overactivity of osteoclasts in the process of bone re-
modeling, and acid-sensitive ion channel 1 and capsaicin receptor
1 are activated, resulting in acidification of the local microenviron-

0 (Gii) During the entire

ment, which in turn prolongs the pain
pathological process, factors such as TNF-o and IL-6 promote bone
resorption, osteoblast apoptosis, and then destroy the microstruc-
ture of bone tissue and stimulate local nerve fibers, inducing neu-
ropathic pain. The continuous reduction of estrogen level can also
lead to the activation of the inflammatory response of the body tis-
sue'”’ | and the interaction between the two will make the postop-
erative residual low back pain stubborn and difficult to subside.
Combined with the results of this study, the prescription
mainly achieves the purpose of relieving postoperative chronic low
back pain from two aspects: improving osteoporosis and interfering
with inflammation around the waist and back. (i) Postmenopausal
women often present with high-transition osteoporosis. Preliminary
studies have found that Erxian decoction can improve osteoporosis
through multiple targets and multiple channels. Wang et al. "'
used network pharmacology integration to discover the active ingre-
dients in the prescription. It can promote the osteogenic differenti-



86 Medicinal Plant

2023

ation of bone marrow mesenchymal stem cells by regulating bone
morphogenetic protein (BMP) and Wnt/B-catenin signaling path-
way in osteoblasts, participate in bone formation, and can inhibit
the activity of osteoclasts and inhibit bone resorption. (ii) Kaijie

[4] JOHNELL O, KANIS JA. An estimate of the worldwide prevalence and
disability associated with osteoporotic fractures[ J]. Osteoporosis Interna-
tional , 2007, 17(12) ; 1726 —1733.

[5] WU HY, LIU Y, LAN Y], et al. Prevalence of osteoporosis in Chinese

A meta-analysis [ J ].

postmenopausal females ; Chinese Journal of Evi-

et al. "™ found that Erxian decoction may act on targets such as dence-based Medicine, 2022, 22(8) : 882 —890. (in Chinese).
IL-6 and TNF-a by regulating PI3K/Akt, MAPK and neuroactive [6] LIANG DB, LI JF, WANG LP. Correlation factors of residual low back
ligand/receptor signaling pathways, and the formula is effective. pain after percutaneous vertebroplasty[ J]. Minimally Invasive Medicine,
Components such as epimedium flavonoids have been shown to 2017, 12(4) : 479 ~482. (in Chinese).

. . [15] . .. [7] XIANG XJ, SUN TF, ZHANG YX, et al. Clinical effect of Erxian Decoc-
have estrogen-like effects' ™ and can increase E2 levels, and iri- ST . .

X i K X . . tion in adjuvant treatment of postmenopausal women with hypertension and
d01d]6g1y0051des in Morinda officinalis can resist inflammatory dam- its effect on estrogen and Kupperman score[ J ]. China Medical Herald,
age . Therefore, taking Erxian decoction for a long time can im- 2020, 17(8) : 170 =173. (in Chinese).
prove the decline of hormone levels and possible chronic inflamma- [8] YANG L, WANG JF, NIU JZ, et al. Experimental research progress of

tory stimulation.

In summary, the prevention and treatment of residual pain af-
ter PVP by Erxian decoction is in line with the theory of " preven-
tion after recovery" in traditional Chinese medicine. It effectively
controls the progression of postmenopausal osteoporosis, relieves
chronic inflammatory stimulation of paravertebral muscle tissue,
and reduces the risk of secondary fracture of adjacent vertebral
bodies, thus improving the quality of life of PMOP patients after
PVP. However, postoperative vertebral infection and/or new verte-
bral fractures may occur within 3 months of surgery, so the choice
of 3 months as a postoperative study period may have been too short
to capture other pain-related events. Finally, the objectivity of the

analysis is weak, as some of our data are qualitative assessments.
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