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Abstract  
Objective: To observe the effect of electroacupuncture (EA) at Jiaji (EX-B 2) points plus hydro-acupuncture with sinomenine 
hydrochloride for low back pain caused by compression fractures in the elderly. 
Methods: Ninety-five elderly in-patients with low back pain caused by compression fractures were randomly divided into an 
observation group and an EA group according to the visit sequence. Both groups received the same basic treatment. In the 
EA group, 48 cases were treated with EA at Jiaji (EX-B 2) points plus the basic therapy; 47 cases in the observation group 
received the basic treatment plus EA and hydro-acupuncture with sinomenine hydrochloride at Jiaji (EX-B 2) points. The 
levels of osteoprotegerin (OPG) and interleukin-1β (IL-1β) in peripheral blood were measured by enzyme-linked 
immunosorbent assay (ELISA) before and at the 21st day of treatment in both groups. Oswestry disability index (ODI) and 
visual analog scale (VAS) scores were used to analyze the clinical efficacy. 
Results: After treatment, the OPG content in the observation group was higher with statistical significance compared with 
that before treatment in the observation group and after the treatment in the EA group, respectively (both P<0.05); the 
content of IL-1β, ODI and VAS scores were lower than those before treatment in the observation group and after treatment 
in the EA group with statistical significances (all P<0.05).   
Conclusion: The combination of EA and hydro-acupuncture with sinomenine hydrochloride at Jiaji (EX-B 2) points is effective 
for low back pain caused by compression fractures in the elderly, and is superior to EA at Jiaji (EX-B 2) points alone. 
Keywords: Acupuncture Therapy; Electroacupuncture; Hydro-acupuncture; Low Back Pain; Point, Jiaji (EX-B 2); Fractures, 
Compression; Lumbar Vertebrae; Pain Measurement 
【摘要】目的：观察电针夹脊穴结合穴位注射盐酸青藤碱注射液治疗老年椎体压缩性骨折腰痛的临床疗效。方法：
将纳入的95例老年椎体压缩性骨折腰痛住院患者按入院顺序随机分为观察组和电针组。两组患者均接受相同的
基础治疗, 电针组48例在基础治疗基础上加用电针夹脊穴治疗; 观察组47例在接受与电针组相同的基础治疗和
电针夹脊穴治疗基础上加用夹脊穴注射盐酸青藤碱注射液治疗。两组均于治疗前和治疗第21天时采用酶联免疫
吸附(ELISA)检测外周血骨保护素(OPG)和白介素-1β(IL-1β)的含量, 采用Oswestry功能障碍指数(ODI)和视觉模拟量
表(VAS)分析临床疗效。结果：治疗后, 观察组OPG含量高于本组治疗前和电针组治疗后, 差异有统计学意义(均   
P＜0.05); IL-1β含量, ODI和VAS评分均低于本组治疗前和电针组治疗后, 差异均有统计学意义(均P＜0.05)。结论：
电针夹脊穴结合夹脊穴注射盐酸青藤碱注射液治疗老年椎体压缩性骨折腰痛的临床疗效果显著, 优于单纯夹脊
电针。 
【关键词】针刺疗法; 电针; 水针; 腰痛; 穴, 夹脊; 骨折, 压缩性; 腰椎; 疼痛测量 
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Elderly vertebral compression fractures are mostly 

caused by osteoporosis. These fractures often cause 
significant pain in thoracolumbar vertebrae, deep in the 
lower back muscles, or on one or both sides of the 
posterior superior iliac spine[1]. Osteoporosis is the  
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underlying cause of the disease. Due to the decrease 
inbone mass, bone microstructure destruction, and 
bone fragility, osteoporosis is clinically characterized by 
shortened height, limited mobility, kyphosis, and low 
back pain. In severe case, a fracture may occur. In 
addition to surgical treatment, acupuncture and 
hydro-acupuncture are effective for the treatment of 
osteoporosis[2-4]. 
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Sinomenine, an anti-rheumatic drug, has the effect of 
dispelling wind and dampness, activating blood 
circulation and meridians, and promoting diuresis to 
eliminate swelling. There is definite effect of 
sinomenine hydrochloride injection and electro- 
acupuncture (EA) at Jiaji (EX-B 2) points on low back 
pain[5-6]. In order to improve the therapeutic effect, we 
used the EA and sinomenine hydro-acupuncture at Jiaji 
(EX-B 2) points to treat low back pain caused by 
compression fractures and report as follows. 

 
1 Clinical Materials 

 
1.1 Diagnostic criteria 

Referring to Chinese Experts’ Consensus for 
Osteoporosis Diagnostic Criteria (third draft, 2014 
edition) to establish the diagnostic criteria for this 
study[7]: middle-aged and elderly people, complaining 
of pain in the buttocks, lumbosacral region, lower back, 
etc., for more than 3 months, severe cases with 
kyphosis; a history of minor trauma, CT or MRI 
examinations showing the thoracolumbar osteoporotic 
vertebral compression fractures caused by trauma, or 
spinal deformity; bone mineral density decreased more 
than two standard deviations to mean (M-2SD). 
1.2 Inclusion criteria 

Meeting the above diagnostic criteria; aged 60 to 80 
years old, gender not limited; willing to participate and 
signed informed consent. 
1.3 Exclusion criteria  

Those who did not sign informed consent; suffering 
from multiple systemic organic diseases, spinal 
infections, or pathological fractures; receiving other 
treatments that affect the present study; followed by 
other severe concurrences, symptoms, adverse 
reactions or worsening of their condition during the 
study period; pregnant or lactating women, mental 
disorder patients; patients who failed to complete 
treatment due to poor compliance; bone mineral 
density test showed osteoporosis, and CT scan showed 
no compression or compression fractures not exceeding 
1/4 of the vertebral body. 
1.4 Statistical method 

The SPSS version 17.0 software was used for 
statistical analysis. The measurement data were tested 
for normal distribution and homogeneity of variance. 
Normally distributed data were expressed as mean ± 
standard deviation ( x ±s). Paired t-test was used for 
comparison within the group, and independent sample 
t-test was used for comparison between groups; the 
correction t-test was used when variance was not 
uniform. The rates were compared using Chi-square test. 
The difference was statistically significant at P<0.05. 
1.5 General data 

The subjects of this study were selected from 
hospitalized aged patients with compression fractures 

and low back pain in the Department of Rehabilitation 
Center of Taihe Hospital, Hubei University of Medicine 
between January 2016 and April 2017. A total of 95 
patients were included. They were randomly divided 
into an EA group (48 cases) and an observation group 
(47 cases). There were no significant differences in 
gender, age, and duration of disease between the two 
groups (all P>0.05), indicating that the two groups were 
comparable (Table 1). 

 
Table 1. General data comparison 

Group n
Gender (case) Mean age 

( x ±s, year) 
Mean duration
( x ±s, year)Male Female 

EA 47 20 27  69.8±10.5 8.0±2.0 
Observation 48 20 28 68.4±9.3 7.5±1.8 

 
2 Treatment Methods 

 
Patients in both groups received the same basic 

treatment: intravenous infusion of calcitonin injection 
(China Food and Drug Administration approval number: 
H20040338, Shandong Lüye Pharmaceutical Co., Ltd., 
China), 20 μg daily, every other day, 10 infusions; oral 
calcium carbonate D3 tablets (China Food and Drug 
Administration approval number: H10950029, Jiangsu 
Wyeth Pharmaceutical Co., Ltd., China), 1 tablet at a 
time, once daily; oral vitamin D (China Food and Drug 
Administration approval number: H20113033, Qingdao 
Shuangjing Pharmaceutical Co., Ltd., China),        
1-2 capsules/time, once a day. 
2.1 EA group  

In addition to the above basic treatment, patients in 
the EA group also received EA at Jiaji (EX-B 2) points. 

Acupoints: Jiaji (EX-B 2) points (below the spinous 
process of lumbar spine and 0.5 cun away) on both 
sides of the spine[8]. 

Methods: Took 3 to 6 pairs of acupoints each time 
according to the condition. Disposable needles of   
0.30 mm in diameter and 60 mm in length were used. 
The needle tip was directed toward the spine and 
pierced 15 to 30 mm at a 75° angle into the skin. After 
qi arrived, needles were connected to the G6805-2A 
instrument with sparse-dense wave and 10 Hz. The 
stimulation intensity was within patient’s tolerance. 
Each stimulation lasted for 30 min, once a day, 6 times 
per week, for 3 weeks. During the treatment, the 
patient was told to reduce activity. 
2.2 Observation group 

The observation group received the same basic 
treatment and EA at Jiaji (EX-B 2) points as the EA group. 
In addition, the observation group received a treatment 
of sinomenine hydrochloride injection at Jiaji (EX-B 2) 
points. 

Points: Five to ten tender points on both sides of the 
spine. 
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Methods: After routine disinfection, 2-4 mL 
sinomenine hydrochloride injection (China Food and 
Drug Administration approval number: Z43020279, 
Hunan Zhengqing Pharmaceutical Group Co., Ltd., China, 
2 mL, 50 mg) was drawn and the needle was 
perpendicularly inserted into the tender points 1-2 cm 
to inject 0.5 mL (a total of no more than 4 mL a day). 
The above points were injected every other day for a 
total of 10 injections. 

 
3 Observation on Results 

 
There was no dropout case in the two groups during 

this study. 
3.1 Observation items 
3.1.1 Laboratory indicators 

Venous blood was taken from the two groups before 
and on the 21st day of treatment. Enzyme-linked 
immunosorbent assay (ELISA) was used to detect 
osteoprotegerin (OPG) and interleukin-1β (IL-1β) 
contents in peripheral blood. 
3.1.2 Low back pain dysfunction degree  

Oswestry disability index (ODI) was used to evaluate 
the degree of dysfunction caused by the subjective low 
back pain before treatment and on the 21st day of 
treatment. The ODI scale has 50 points, including 10 
questions about activity, pain, walking, lifting, standing, 
sexual function, sitting, sleeping, and traveling. Each 
question is set up with 6 options corresponding to 0-5 
points. Patients filled the ODI scale by themselves and 
the ODI score was calculated. The higher the ODI score, 
the severer the dysfunction. 
3.1.3 Pain intensity 

The visual analog scale (VAS) was used to assess pain 

intensity before treatment and on the 21st day of 
treatment. A special ruler with two ends marked with 0 
and 10 was used for evaluation. 0 was marked on one 
end, indicating no pain; 1-3 was classified as mild pain; 
4-7 for moderate pain; 8-9 for severe pain; and 10 for 
unbearable severe pain. Patients were asked to fill in 
VAS scores based on subjective pain. The higher the VAS 
score, the severer the pain. 
3.2 Criteria of therapeutic effect 

The criteria of therapeutic effect were developed 
with referring to the literature[9]. 

Cured: The X-ray examination showed fracture 
healing, the patient's clinical symptoms disappeared, 
and the spinal function was completely restored. 

Markedly effective: Low back pain almost 
disappeared, X-ray examination showed fracture healing, 
and the appearance of the vertebral body improved. 

Improvement: Low back pain was significantly 
reduced, X-ray examination showed fracture healing, 
and the appearance of the vertebral body improved, 
but local deformities were still present. 

Failure: Low back pain was mildly or not relieved, an 
obvious local deformity and the patient's spinal 
dysfunction did not improve. 
3.3 Results 
3.3.1 Clinical efficacy comparison 

After 21 d of treatment, the cured and markedly 
effective rate was higher in the observation group than 
that in the EA group with a statistically significant 
difference (P<0.05), suggesting that the observation 
group was superior to the EA group; the difference in 
the total effective rate between the two groups was not 
statistically significant (P>0.05), (Table 2).  

 
Table 2. Efficacy comparison (case) 
Group n Cured Markedly effective Improvement Failure Cured and markedly effective rate (%) Total effective rate (%)

EA 48 20 11 13 4 64.6 91.7 
Observation  47 30 10 6 1  85.11) 97.9 
Note: Compared with the EA group, 1) P<0.01 

 
3.3.2 Comparison of OPG and IL-1β contents 

There were no significant differences in the levels of 
OPG and IL-1β between the two groups before 
treatment (all P>0.05). After 21 d of treatment, the 
content of IL-1β in the EA group significantly decreased 
(P<0.05). The level of OPG increased, but the difference 
was not statistically significant (P>0.05). The content of 
IL-1β in the observation group was significantly lower 
than that before treatment, and the OPG content 
significantly increased. There were significant intra- 
group differences in the observation group after 
treatment (both P<0.05), and the between-group 

differences were statistically significant (both P<0.01),  
(Table 3). 
3.3.3 Comparison of ODI and VAS scores  

There were no significant differences in ODI and VAS 
scores between the two groups before treatment (all 
P>0.05). After 21 d of treatment, the ODI and VAS 
scores of the two groups were lower than those before 
treatment in each group. The differences within the 
groups were statistically significant (all P<0.05). The 
scores of the observation group were lower than those 
of the EA group, and differences between the two 
groups were statistically significant (all P<0.05). This 
indicated that the improvements of the functional 
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disorders and pain in the observation group were more significant than those in the EA group (Table 4). 
 

Table 3. Comparison of OPG and IL-1β contents ( x ±s) 

Group n 
OPG (pg/L) IL-1β (μg/L) 

Before treatment After treatment Before treatment After treatment 

EA 48 135.3±17.2 141.5±17.9 1.7±0.2 0.6±0.21) 
Observation 47 133.4±13.3   196.9±21.41)2) 1.6±0.2  0.2±0.11)2) 
Note: Compared with the before-treatment value in the same group, 1) P<0.05; compared with the EA group after treatment, 2) P<0.05 
 
Table 4. Comparison of ODI and VAS scores ( x ±s, point) 

Group n 
ODI VAS 

Before treatment After treatment Before treatment After treatment 

EA 48 45.2±5.7 32.7±5.31) 6.2±1.4 3.1±0.51) 
Observation  47 45.8±6.0  25.9±3.61)2) 6.9±1.6  2.0±0.31)2) 
Note: Compared with the before-treatment value in the same group, 1) P<0.05; compared with the EA group after treatment, 2) P<0.05 

 
4 Discussion 

 
Osteoporotic compression fractures occur in the 

elderly resulting from bone destruction, degeneration, 
and decreased bone strength due to bone imbalance 
and anabolic imbalance[10-11]. The severe back pain that 
occurs in osteoporotic compression fractures can affect 
the quality of life of patients. In severe cases, it may also 
lead to dysfunction of multiple systems, such as 
breathing and digestion, and even death[12-13]. 
Sinomenine is an alkaloid extracted from the dried 
rhizomes of Qing Feng Teng (Caulis Sinomenii) and has 
analgesic, anti-inflammatory and anti-rheumatic 
effects[14]. Because of its obvious inhibitory effect on 
IL-1β and other inflammatory factors, it is often used in 
clinic to treat rheumatism, rheumatoid arthritis and 
osteoarthritis[15]. 

Studies have shown that after fracture increased 
synthesis of IL-1β will promote the apoptosis of 
chondrocytes and reduce osteoblasts. This will greatly 
slow down the formation of bone callus. Sinomenine 
can reduce the synthesis of serum IL-1β, which is 
beneficial to the proliferation of osteoblasts after 
fracture, and can promote the formation of callus and 
accelerate fracture healing[16]. OPG maintains normal 
bone calcification and is a coupling factor for osteogenic 
and osteoclastic process. Increased OPG can inhibit 
osteoclast differentiation and induce apoptosis, which is 
of great significance for reducing bone resorption[17]. EA 
at Jiaji (EX-B 2) points can regulate the meridian qi, 
improve the local micro-environment of muscles, 
promote IL-1 metabolism, promote the absorption of 
inflammation and detumescence, relieve psoas muscle 
spasm, and restore muscle tension, thereby reducing 
back pain[18]. Studies have shown that sinomenine can 
increase OPG synthesis. EA at Jiaji (EX-B 2) points 
followed by sinomenine hydrochloride injection at Jiaji 

(EX-B 2) points can transfer the drug directly to the 
disease area, to achieve the purpose of dispelling wind 
and dampness and activating meridian[19]. 

In this study, the observation group was treated with 
sinomenine hydrochloride injection at Jiaji (EX-B 2) 
points on the basis of the treatment in the EA group. 
After 21 days of treatment, the content of OPG in the 
observation group was significantly higher than that 
before treatment and after treatment in the EA group 
(P<0.05), indicating that OPG synthesis and osteoblast 
activity increased, calcium and phosphorus metabolism 
returned to normal, bone calcium deposition increased, 
the formation of new bone and callus was accelerated, 
and osteoporosis also improved. The content of IL-1β, 
ODI and VAS scores in the observation group were 
significantly lower than those before treatment and 
after the treatment in the EA group (all P<0.05). This 
indicated that the symptoms of low back pain were 
relieved and the patients’ self-care ability improved in 
the observation group. These results suggested that on 
the basis of conventional drug therapy, EA at Jiaji  
(EX-B 2) points plus injection of sinomenine 
hydrochloride should be superior to EA alone. 
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