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Abstract: Objective: To determine the efficacy of acupuncture around the greater tuberosity of the femur (AGTF) com-
bined with acupuncture at Xuehai acupoint for postoperative pain in elderly patients with intertrochanteric fracture.
Methods: A total of 97 elderly patients with intertrochanteric fracture treated by proximal femoral nail antirotation
(PFNA) were enrolled and randomly assigned into an observation group (Obs group, n=48) and a control group (Con
group, n=49). The Obs group was treated by aspirin and AGTF combined with acupuncture at Xuehai acupoint for an-
algesia, while the Con group was treated by aspirin alone for analgesia. Both groups were treated for 7 consecutive
days. The two groups were compared in pain degree (visual analog scale (VAS) score) after operation and hip joint
function (Harris score), daily living ability (modified Barthel index (MBI) score), bone metabolism-related indexes,
and inflammatory factors before and after treatment. Results: At 1-7 d after operation, both groups had gradually
lower VAS scores, and at 5 and 7 d after operation, the Obs group had a lower VAS score than the Con group (both
P<0.05). Additionally, at 2 months after operation, both groups had higher Harris scores and MBI scores, and the
scores of the Obs group were both higher than those of the Con group (both P<0.05). At 7 d after operation, both
groups showed a decrease in serum beta collagen degradation products (B-CTx) and an increase in procollagen type
| amino-terminal propeptide (PINP) (both P<0.05), but the differences between the two groups in B-CTx and PINP
were insignificant (P>0.05). Moreover, at 7 d after operation, both groups showed a decrease in C-reactive protein
(CRP) and tumor necrosis factor-a (TNF-a), and the two levels in the Obs group were lower than those in the Con
group (both P<0.05). Conclusion: For elderly patients with intertrochanteric fracture, AGTF combined with acupunc-
ture at the Xuehai acupoint can more effectively relieve their postoperative pain and postoperative inflammation
and more strongly promote their postoperative recovery of hip joint function.
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Introduction

Intertrochanteric fracture is a common frac-
ture, accounting for approximate 4.0% of all
fractures in the body, and among cases with
hip fracture, more than half are diagnosed as
intertrochanteric fracture [1]. Intertrochanteric
fracture is often accompanied by osteoporosis,
so it is common among middle aged and elderly
people [2]. Artificial hip replacement and closed
reduction-based proximal femoral nail antirota-
tion (PFNA) are both frequently adopted surgi-
cal methods for the treatment of intertrochan-
teric fractures. They can contribute to patients’

early postoperative ambulation and joint func-
tion recovery, but corresponding postoperative
pain has always been challenging for orthope-
dic surgeons [3, 4]. Therefore, orthopaedists
focus on finding an effective way to relieve the
pain of patients after fracture surgery and pro-
mote their early ambulation.

One study has revealed that acupuncture at the
Xuehai acupoint can alleviate dysmenorrhea to
a certain extent, and one other study by Jia et
al. has pointed out that acupuncture around a
designated site can relieve the pain of patients
with severe pressure sores [5, 6]. However,
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there is no study on the analgesic effect of acu-
puncture around a designated site combined
with acupuncture at the Xuehai acupoint on
elderly patients with intertrochanteric fracture
after operation. Therefore, this study mainly
discussed the effect of the combined therapy
on postoperative pain of elderly patients with
intertrochanteric fracture and analyzed its
effect on their bone metabolism.

Materials and methods
General materials

A total of 97 elderly patients with intertrochan-
teric fracture who were admitted to our hospital
from December 2018 to January 2020 were
enrolled and prospectively studied. They were
randomly assigned to an observation group
(Obs group, n=48) and a control group (Con
group, n=49). Both groups were given PFNA.
After operation, the Con group was given Aspirin
Enteric-coated Tablets for analgesia, while the
Obs group was additionally given acupuncture
around the greater tuberosity of the femur
(AGTF) combined with acupuncture at Xuehai
acupoint for analgesia based on the analgesia
treatment for the Con group.

Inclusion criteria of the study: Patients between
65 and 85 years old, patients clinically con-
firmed with intertrochanteric fracture by related
imaging examination, patients who would
receive PFNA, patients whose fracture was
type A1, A2, or A3 in AO classification, patients
with closed unilateral fracture, and initially
treated patients [7]. Exclusion criteria of the
study: Patients with blood coagulation dysfunc-
tion, patients unable to tolerate surgical thera-
py, patients with multiple fractures or patho-
logical fractures, patients extremely intolerant
of pain, patients with severe comorbid heart,
brain, liver or kidney diseases, patients with a
history of fainting during acupuncture treat-
ment, patients with malignant tumors, patients
involved in other projects at the same time, and
those unable to cooperate with the study due to
mental disorders. All participants enrolled in
this study signed the informed consent forms,
and an approval was obtained for the study
from the Ethics Committee of our hospital.

Methods

Both groups were treated by PFNA under con-
tinuous epidural anesthesia. After operation,
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the Con group was required to orally take
Aspirin Enteric-coated Tablets (50 mg; Shanghai
Pharmaceuticals Sine, China) at 100 mg/time
and 2 times/d for 7 consecutive days.

The Obs group was additionally given AGTF
combined with acupuncture at the Xuehai acu-
point for analgesia based on analgesia therapy
for the Con group [8, 9]. The acupoint around
the greater trochanter for acupuncture on
the patient was disinfected routinely, and a
disposable Hao needle, one specific needle
for acupuncture (0.3 mm x 75 mm, Beijing
ZhongyanTaihe Medical Equipment Co., Ltd.,
China) was selected, and inserted along the
longitudinal axis of the femoral neck of the
patient until there was a sense of hard object
contact. At this time, the inserted depth of the
needle was approximate 50 mm. Then, the
Xuehai acupoint of the patient was disinfected
routinely, and a disposable Hao needle (0.3
mm x 50 mm) was also selected, and inserted
into the acupoint at about 30 mm. Moreover,
electroacupuncture was applied to the anterior
and posterior edges of femoral trochanter with
intensity tolerable to the patient at 1 time/d for
7 consecutive days.

Outcome measures

Primary outcome measures: (1) The visual ana-
log scale (VAS) was used to evaluate the pain
degree of patients on the 1%t, 39, 5" and 7t" day
after operation [10]. A 10 cm-long vernier gauge
with 10 scales from O points to 10 points was
adopted. O points means painless and 10
points means the most severe unbearable
pain.

(2) The Harris score was used to evaluate the
hip joint function of each patient from pain,
function, deformity and joint mobility before
operation and at 2 months after operation [11].
Each item was given 25 points, and a higher
score indicates better recovery of the hip joint
function.

Secondary outcome measures: (1) The modi-
fied Barthel index (MBI) was adopted to evalu-
ate daily living ability of patients before opera-
tion and at 2 months after operation [12]. MBI
has a total score of 100 points, and a higher
score suggests better daily living ability.

(2) Venous blood (5 mL) was sampled from
each patient before operation and at 7 d after
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Table 1. Comparison of baseline data between the two groups (n, X +sd)

Indicators Observation group (n=48) Control group (n=49) X2/t P
Gender (n) 0.842 0.359
Male 27 23
Female 21 26
Age (years) 70.2+5.4 71.4+4.9 1.145 0.255
BMI (kg/m?) 22.29+2.18 22.44+1.63 0.383 0.702
Fracture AO classification (n) 2.650 0.266
Al 15 12
A2 20 16
A3 13 21
One side (n) 0.497 0.481
On the left side of the 24 28
On the right side 24 21
Fracture cause (N) 2.506 0.286
Fall 25 33
The external force 13 8
Other 10 8

operation, followed by centrifugation to se-
parate its serum. Then electrochemilumin-
escence immunoassay was adopted to deter-
mine the levels of bone metabolism-related
indexes including beta collagen degradation
products (B-CTx) and procollagen type | amino-
terminal propeptide (PINP) in the serum, and
enzyme-linked immuno-sorbent assay (ELISA)
to quantify C-reactive protein (CRP) and tumor
necrosis factor-o« (TNF-) in the serum. The
adopted reagent kits were all purchased from
Shanghai Wanjiang Biotechnology Co., Ltd.
(China).

Statistical analyses

This study adopted SPSS 20.0 for data statis-
tics. Enumeration data, expressed as (n/%),
were analyzed by the x?, and measurement
data, expressed as (X+sd), were compared
within groups before and after therapy via the
paired t test and between groups via indepen-
dent sample t test. P<0.05 indicates a signifi-
cant difference.

Results
Baseline data

There was no significant difference between
the two groups in baseline data (all P>0.05), so
they were comparable (Table 1).
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Postoperative pain

Before operation, there was no significant dif-
ference between the two groups in VAS score
(P>0.05), while at 1-7 days after operation,
both groups gradually had lower VAS scores,
and at 5 and 7 d after operation, the Obs group
had a lower VAS score than the Con group (both
P<0.05) (Table 2).

Hip joint function (Harris score)

Before surgery, there was no significant differ-
ence between the two groups in Harris scores
(all P>0.05), while at 2 months after operation,
both groups had higher Harris scores, and the
Harris score of the Obs group was higher than
that of the Con group (both P<0.05) (Table 3).

Daily living ability (MBI score)

Before surgery, MBI scores of the Obs group
and Con group were (57.77+10.03) and
(56.94+8.84) points, respectively, while at 2
months after surgery, MBI scores were
(72.07+£7.94) and (65.5948.66) points, respec-
tively. Therefore, before operation, there was
no significant difference in MBI score between
the two groups (P>0.05), while at 2 months
after surgery, MBI score of the Obs group was
higher than that of the Con group (P<0.05)
(Figure 1).

Am J Transl Res 2021;13(7):8372-8378



Efficacy of AGTF plus acupuncture at Xuehai acupoint on PFNA elderly patients

Table 2. Comparison of postoperative VAS scores between the two groups (score, X +sd)

One days after

Three days after Five days after Seven days after

Group Preoperative ) . . .
operation operation operation operation

Observation group (n=48) 7.49+1.11 6.55+1.24" 5.03+1.08" 3.64+0.83"# 2.10+0.68"#

Control group (n=49) 7.33+1.29 6.74+1.42* 5.22+1.20" 4.47+0.95" 3.32+0.72"

Note: Compared with Preoperative at the same group, “P<0.05; Compared with the control group, #P<0.05.

Table 3. Harris scores before and after surgery in the two groups (score, X+sd)

Indicators Time Observation group (n=48) Control group (n=49)
The pain Preoperative 13.39+3.33 13.74+3.75
Two months after operation 20.84+2.88"# 17.77+3.08"
Function Preoperative 12.20+3.27 12.63+3.02
Two months after operation 19.97+2.64"* 16.69+2.77"
Deformity Preoperative 14.76+£3.08 14.94+3.86
Two months after operation 21.16+3.02"# 18.89+3.63"
Range of motion indicators  Preoperative 14.44+3.02 13.98+3.77
Two months after operation 20.11+2.11™* 18.18+3.20"

Note: Compared with Preoperative at the same group, “P<0.05; Compared with the Two months after operation at control

group, *P<0.05.
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Figure 1. Comparison of daily living ability. Com-
pared with Preoperative at the same group, "P<0.05;
Compared with the after operation at control group,
#P<0.05. MBI: modified Barthel index.

Bone metabolism-related indexes

Before surgery, the two groups were not
greatly different in the levels of serum B-CTx
and PINP (both P>0.05), while at 7 d after
surgery, both groups showed a decrease in
serum B-CTx and an increase in PINP (P<0.05),
but the differences between the two groups in
B-CTx and PINP were insignificant (both P>0.05)
(Table 4).
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Inflammatory factors

Before surgery, the two groups were not greatly
different in serum CRP and TNF-a (both
P>0.05), while at 7 d after surgery, both groups
showed a decrease in CRP and TNF-«, and the
two in the Obs group were lower than those in
the Con group (both P<0.05) (Table 5).

Discussion

Intertrochanteric fracture is a common and
intractable osteoporotic fracture among the
middle-aged and elderly. Artificial hip replace-
ment and PFNA are frequently adopted opera-
tive methods for it, but after such treatment,
patients will suffer enormous pain [13, 14].
Effective postoperative analgesia can help
patients take out of bed activity as early as pos-
sible, and thus contribute their postoperative
recovery of joint function [15]. Non-steroidal
anti-inflammatory analgesics such as aspirin
and celecoxib are conventional postoperative
analgesics, but their analgesic effect is limited,
and some patients cannot get obvious relief for
postoperative pain after taking them [16].

Acupuncture is a common treatment against
pain in traditional Chinese medicine. One study
has revealed that acupuncture at the Xuehai
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Table 4. Levels of bone metabolism indexes before and after operation in the two groups (X +sd)

Group Time B-CTx (pg/mL) PINP (ng/mL)
Observation group (n=48) Preoperative 545.59+29.93 40.04+6.55
Seven days after operation 444.08+30.03" 59.96+5.86"
Control group (n=49) Preoperative 543.98+34.47 39.75+£5.95
Seven days after operation 445.59+27.58" 59.04+6.43"

Note: Compared with Preoperative at the same group, "P<0.05. B-CTx: beta collagen degradation products; PINP: procollagen

type | amino-terminal propeptide.

Table 5. Levels of inflammatory factors before and after surgery in the two groups (X +sd)

Group Time CRP (mg/L) TNF-a (ng/mL)

Observation group (n=48) Preoperative 76.69+10.04 104.49+12.22
Seven days after operation 9.33+2.88™# 15.55+3.20"#

Control group (n=49) Preoperative 77.731£9.62 103.78+10.84
Seven days after operation 14.30+3.02" 22.23+4.06"

Note: Compared with Preoperative at the same group, “P<0.05; Compared with the Seven days after operation at control
group, “P<0.05. CRP: C-reactive protein; TNF-a: tumor necrosis factor-c.

acupoint can help relieve the pain of patients
with advanced liver cancer [17]. In our study, at
1-7 days after operation, both groups gradually
had lower VAS scores, and at 5 and 7 d after
operation, the Obs group had a lower VAS score
than the Con group. The results imply that addi-
tional AGTF combined with acupuncture at
Xuehai acupoint based on aspirin can more
strongly alleviate the postoperative pain of
patients with intertrochanteric fracture, and
the alleviation takes effect gradually as time
goes by. The results of this study are similar to
those of a study by Medda et al., which also
holds that the combined therapy is superior to
conventional non-steroidal anti-inflammatory
analgesics in analgesia [18].

For patients with intertrochanteric fracture,
taking out of bed activity as soon as possible is
helpful to promote the postoperative recovery
of their hip joint function, and is one of the main
indexes to evaluate efficacy, as well as being
beneficial to their life quality after operation
[19, 20]. In this study, at 2 months after opera-
tion, both groups got higher Harris scores and
MBI scores, and the scores of the Obs group
were both higher than those of the Con group.
The obtained data denote that in addition to
aspirin, additional AGTF combined with acu-
puncture at the Xuehai acupoint can more
effectively promote the recovery of hip joint
function of elderly patients with intertrochan-
teric fracture and improve their daily living abil-
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ity. The reason may lie in the fact that the com-
bined therapy can deliver better analgesic
effects, and patient’s whose pain was relieved
by it can take out of bed activity earlier, and the
patients can thus have better recovery of hip
joint function and higher daily living ability [21].

Forthe body, surgeryisastressor. Intraoperative
operations can bring the body to a state of
stress, and then stimulate a variety of cells to
release inflammatory factors. As patients
recover after an operation, the levels of inflam-
matory factors decrease gradually [22]. In this
study, at 7 d after operation, the Obs group
showed lower serum CRP and TNF-a than the
Con group, suggesting that in addition to aspi-
rin, additional AGTF combined with acupunc-
ture at the Xuehai acupoint can better alleviate
the postoperative inflammatory state of elderly
patients with intertrochanteric fracture. It may
be explained by the fact that the combined
therapy can provide more meaningful analgesic
effects, and can thus reduce the stress
response of the body to a certain extent [23].
Bone metabolism-related indexes can be used
to evaluate fracture healing process. PINP,
strongly related with osteoblastic activity, can
be adopted for evaluation of bone formation.
B-CTx is an index to evaluate bone resorption
rate and reflect osteoclast activity. During path-
ological process, serum 3-CTx increases sharp-
ly [24, 25]. Our study revealed that at 7 d after
operation, both groups showed a decrease in

Am J Transl Res 2021;13(7):8372-8378



Efficacy of AGTF plus acupuncture at Xuehai acupoint on PFNA elderly patients

B-CTx and an increase in PINP, but the differ-
ences between the two groups in B-CTx and
PINP were insignificant. The data imply that
bone metabolism of the two groups was
improved significantly after PFNA treatment,
but the two different postoperative analgesia
modes had no obvious effect on bone metabo-
lism. The results are consistent with those of a
study by Lisowska et al., which also holds that
different analgesic drugs will not affect bone
metabolism and bone absorption after opera-
tion [26].

However, this study is a single-center study with
a limited sample size and short follow-up time
after treatment. Therefore, the positive effect
of AGTF combined with acupuncture at Xuehai
acupoint on pain degree and hip joint function
of elderly patients with intertrochanteric frac-
ture after PFNA still needs to be explored by
further study with a larger sample size.

To sum up, for elderly patients with intertro-
chanteric fracture, AGTF combined with acu-
puncture at Xuehai acupoint can more effec-
tively relieve their postoperative pain and
postoperative inflammation and can more
strongly promote their postoperative recovery
of hip joint function, so it is worthy of clinical
promotion.
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