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Perioperative acupuncture medicine: a novel concept instead of
acupuncture anesthesia
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Abstract

Objective: To confirm that acupuncture applied to patients would improve the clinical curative effect and accelerate the patieQ
recovery by introducing the application of acupuncture in pre-operation, during operation, and post-operation.

Data sources: Literature cited in this review was retrieved from PubMed, Web of Science, and China National Knowledge
Infrastructure (CNKI) and was primarily published in English or Chinese from 2010 to 2018, with keywords of “acupuncture,”
“electroacupuncture,” “perioperative period,” “sedation,” “analgesia,” and “recovery.” Relevant citations in the retrieved articles
were also screened to include more data.

Study selection: All retrieved literature was scrutinized, most typical articles related on perioperative acupuncture application in
clinical study were reviewed.

Results: Acupuncture could relieve anxiety and stress during the preoperative stage. It reduces the usage of narcotics and stress response,
and maintains the respiratory stability and homeostasis during surgery. It also exerts a protective effect on vital organs, and during the
postoperative stages, enhances the recovery while effectively alleviating the postoperative pain. This phenomenon prevents common
postoperative discomforts such as nausea and vomiting. In addition, it might improve the patients’ long-term prognosis.
Conclusions: The novel concept “perioperative acupuncture medicine” is to focus on the optimal treatment in the perioperative
period of surgical patients. The review reveals the important role of acupuncture in enhancing rapid recovery of patients during the

perioperative period.
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Introduction

The number of surgeries has been increasing continually
in the recent years, with a postoperative mortality rate of
1/1000, which is a 100-fold difference as compared to the
rate of anesthesia-related mortality (0.82/100,000). This
led to the anesthesia departments to expand and recognize
the perioperative care department. Several pieces of clinical
evidences showed that the complications presented by the
elderly with hypertension, diabetes mellitus, and cardio-
pulmonary diseases were the primary causes of death.
Moreover, what need further investigation are that how to
reduce perioperative complications, mortality and how to
improve patient prognoses.

Acupuncture is commonly perceived as a hallmark of
traditional Chinese medicine (TCM) that can achieve
analgesic effects by regulating the nervous system and the
release of peptidyl neurotransmitters. In 1958, traditional
acupuncture analgesia was used to complement or substi-
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tute the anesthetic and surgery. However, acupuncture has
gradually phased out due to its limitations, such as the
inability to provide complete anesthesia for operations,
resulting in muscle tension and stretch reaction. Neverthe-
less, a large number of clinical trials have confirmed that
acupuncture applied to surgical patients is usually beyond
the scope of traditional anesthesia and has unique
advantages. Pre-operative acupuncture can relieve anxiety,
optimize the preoperative state, and reduce the usage of
anesthetics, while surgical acupuncture can aid in postoper-
ative and intestinal function recoveries, postoperative pain
management, reduce postoperative nausea and vomiting,
and shorten the length of hospital stay. Notably, acupunc-
ture is not an alternative to narcotic drugs and modalities;
however, it is an innovation in anesthetic techniques and
concepts. Nevertheless, the term “acupuncture anesthesia,”
might mislead the general population to believe that
acupuncture prevails as a form of anesthesia.

Therefore, we proposed “perioperative acupuncture
medicine” as a new concept and terminology to replace
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“acupuncture anesthesia.” Perioperative acupuncture
medicine refers to the use of acupuncture techniques for
the optimization of preoperative and intraoperative
programs as well as postoperative management. The roles
of acupuncture in perioperative period were analyzed and
summarized.

Acupuncture anesthesia history and development

Acupuncture anesthesia

Acupuncture stimulates the acupuncture points (also
known as acupoints) for therapeutic purposes. In addition
to the 2000 years of application in TCM, an increase in the
usage of acupuncture in modern anesthesia has been
observed.'"! Modern acupuncture anesthesia (AA) origi-
nated in the 1930s and gained prominence throughout the
1960s and 1970s. AA is based on the surgical site, diseases,
acupoints, dialectical acupoints, local acupuncture princi-
ples to acupuncture, and anesthesia effect after the
implementation of an anesthetic method of surgery. On
August 30, 1958, Department of Otorhinolaryngology of
Shanghai First People’s Hospital performed traditional
acupuncture bilateral Hegu (LI4) during patient tonsillec-
tomy. This was the first reported case, in which,
acupuncture analgesia was solely used. Subsequently,
the development of acupuncture anesthesia has entered a
period of prosperity.

Acupuncture-assisted anesthesia

However, reducing the amount of intraoperative anesthet-
ic might reduce the postoperative complications, thereby
lowermg the mortality rates. In response to such evidence,
Han'?! introduced the concept of acupuncture- _assisted
anesthesia (AAA) as acupuncture, entering the “acupunc-
ture compound anesthesia” (ACA) stage. A large number
of studies have shown that stimulating acupoints, Neiguan
(PC6), Yintang (EX-HN3), and Shenmen (HT7), could
significantly reduce the preoperative anxiety, postopera-
tive nausea, and vomiting and relieve postoperative pain.
Furthermore, acupuncture combined with narcotic med-
ications could achieve complete analgesia and appropriate
muscle relaxation, as well as, significantly inhibit the
visceral traction reaction. On the other hand, the reduced
inhalation of anesthetics, muscle relaxants, sedation, and
analgesic drugs could significantly reduce the postopera-
tive nausea and vomiting.

Acupuncture-drug balanced anesthesia

In anesthesia applications, the combination of acupuncture
and medication has allowed patients to manage perioper-
ative periods smoothly, limiting the discomforts and
promoting the physiological recovery. Wang et al®

proposed that acupuncture and drug balance anesthesia
promoted the postoperative recovery of patients. While Lu
et al'® proposed perioperative acupuncture adjustment,
which was not limited to acupuncture anesthesia, the
patient’s condition was optimized by less anesthetic drug
use, promotmg a positive role in the patient rehabilitation.
Lu et al'® demonstrated the balanced analgesic effect and
promoted the safety connotation, which proposed the
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concept of “acupuncture-drug balanced anesthesia”
referring to the use of acupuncture and drug binding
application for a smooth perioperative management of
patients by controlling the postoperative discomfort and
promoting the recovery of physiological function. The
concept of “balanced anesthesia with acupuncture”

further attempted to describe the perloperatlve effect of
acupuncture anesthesia rather accurately.!”!

Application and benefit of acupuncture in perioperative
period

Currently, the preoperative sedation with acupuncture is
speculated to improve the patient’s preoperative status.
This might also reduce the amounts of anesthetics essential
for maintaining the hemodynamic stability, providing
postoperative analgesia and organ protection, to reduce
the postoperative nausea and vomiting, as well as, to
promote the gastrointestinal function recovery and regu-
late the postoperative immunity.

Preoperative application and benefits

First, acupuncture could reduce anxiety and stress in
patients. Preoperative anxiety would increase the risk and
difficulty of surgical stress and anesthetic management.
Preoperative anxiety could also lead to sustained anxiety
after surgery, increased postoperative sensitivity to pain,
suppressed immune function, increased postoperative
infection, and prolonged postoperative recovery time.
The acupoints stimulation 30min before induction of
anesthesia allowed the patients to relax significantly
relieve the preoperative anxiety, and achieve sedation.lgi
Patients with electrical stimulation at acupuncture points
Shenting (DU24) and Yintang (EX-HN3) for 6 h simulta-
neously might also achieve the same sedation, reduced
markedly the dose of sedative drug required in crmcally 111
patients with mechanical ventilation monitored by BIS.”
Selectively, the stimulation at bilateral Neiguan (PC6), L1e
Que (LU7), and Yunmen (LU2) points with the similar
stimulation time (30min preoperative until surger 3]
completion) allowed for adequate preoperative sedation.!
A prospective randomized double-blind clinical study
found that in cataract surgery, acupuncture at Hegu (LI4),
Neiguan (PC6), Waiguan (SJ5), Shenmen (HT7) point
could achieve significant sedation."™ Similar results from
a clinical trial pairing both sides of the Anming with
Fengchi (GB20), Shenmen (HT7) with Hegu (LI4), and
Sanyinjiao (SP6) with Zusanli (ST36) acupuncture stim-
ulations in healthy volunteers have confirmed that the
electro-acupuncture group was significantly lower in the
blspectrallty index and optimal sedation than the control
group." 'A meta-analysis involving eight published
studies on the effect of acupuncture on preoperative
anxiety suggested that acupuncture significantly reduced
the preoperative anxiety status.

Secondly, acupuncture could optimize the patient’s
preoperative condition that improves the function and
reserve of vital organs, stabilizes the blood pressure and
blood sugar, and reduces the risk of intraoperative
anesthesia, which is the prerequisite for successful
operation, and in turn, could reduce the postoperative
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complications and accelerate patient rehabilitation. A large
number of studies confirmed that acupuncture also
exhibited functional therapeutic effects on hypertension
and hyperglycemia. Randomized controlled clinical trials
confirmed that acupuncture on patients with prehyperten-
sion and moderate hypertension exerted some antihyper-
tensive influence.l'3) Furthermore, acupuncture reduced
blood pressure by inhibiting sympathetlc excitability, as well
as norepmephrme renin, and aldosterone concentration
controls."*" A meta- analy51s of randomized controlled
clinical trials of acupuncture on the efficacy of hypertension
also showed a significant antihypertensive effect of
acupuncture 1n patients treated with antihypertensive
medications.'"* In contrast, a study reported acupuncture
treatment in essential hypertensmn, the changes of systolic
blood pressure and diastolic blood pressure were similar
between both acupuncture and sham acupuncture treat-
ments.'® However, the results should be interpreted
cautiously because of methodological weakness. Further
clinical trials with a rigorous design and large sample sizes
are needed to warrant this result. A meta-analysis by Zhao
et al' also suggested some antihypertensive effect of
acupuncture on patients with hypertension. Other random-
ized controlled clinical studies confirmed that transcutane-
ous electrical nerve stimulation and abdominal acupuncture
therapy “Guiding yuan, abdominal four off” could im}[)rove
the conditions of patients with diabetes mellitus type 2.8
Lastly, electroacupuncture for diabetic gastroparesis could
reduce the éastric retention and improve the gastroparesis
symptoms.

Intraoperative application and benefits

First, acupuncture could reduce the amounts of intraop-
erative anesthetics. The combination of acupuncture and
drugs could reduce the amounts of narcotic drugs, which in
turn, could reduce the adverse reactions associated with
narcotic drugs. The strength of analgesia produced by
acupuncture reduced the need for an anesthetlc by 10% to
30% and potentially up to 50%.*1 A prospective,
randomized, double-blind clinical study verified that
transcutanclus electrical acupoint stimulation (TEAS) at
Hegu (LI4), Neiguan (PC6), or Zusanli (ST36) points was
divided into control, low frequency, and high-frequency
groups respectively; the amount of remifentanil used in the
low-frequency group was reduced significantly, whereas
no significant difference was observed between the high-
frequency and control groups.*!! In this study, Neiguan
(PC6), Hegu (LI4), Lie Que (LU7), and Quchi (LI11)
acupoints were selected to compare the anesthesia effects
of thoracoscopic lobectomy with TEAS. The results
showed that TEAS was superior to propofol-fentanyl
anesthesia that enhanced the analgesic effect and reduced
the amounts of narcotics.”! Consecutively, clinical studies
have shown that electroacupuncture at the lateral
Neimadian and Neiguan 30 min before and after anesthe-
sia for esophageal cancer surgery could safely and
effectively assist the intraoperative anesthesia; these could
significantly reduce the amount of anesthetic drugs.!*%?!

Secondly, the rational application of acupuncture during
surgery also aids in stabilizing the intraoperative respira-
tory and circulatory functions and relieving the surgical
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and anesthesia stress. Thus, improving the safety and
stability of anesthesia during perioperative period is
beneficial. In experimental studies, 30min of electric
acupuncture at bilateral Houxi (SI3), Zhigou (S]6),
Neiguan (PC6), and Hegu (LI4) points before induction
of anesthesia until surgery was conducted to observe the
surgical resection of lungs in patients based on the stress
response. The acupuncture group showed that the changes
in the mean arterial pressure and heart rate were
significantly less than those in the control group, and
the increases in plasma adrenaline and cortisol before and
after lobectomy in the acupuncture group were also less
than those in the control group, 1nd1cat1n% that acupunc-
ture could reduce the stress response.””™ TEAS experi-
ments (TEAS at Yuyao [EX-HN4|, Taiyang [EX-HNS],
Hegu [LI4], and Fengchi [GB20] acupoints) compared the
perioperative stress response of craniotomy, and con-
firmed that the heart rate and arterial pressure during the
operation of electroacupuncture group were more stable
than those of the control group. Compared to the control
group, the levels of intracoronary stress indices including
cortlsol epmephrme and blood glucose were significantly
lower.!**! Another study found that when TEAS at Hegu
and Neiguan during intravenous anesthesia was used in
endoscopic bilateral total thyroidectomy, the mean arterial
pressure was significantly more stable in the TEAS group
than simple intravenous anesthesia group, shoulder
irritation was suppressed and the amount of propofol
was reduced.?®! One study found that electroacupuncture
at Neiguan point continued until the end of surgery 30 min
before operation could significantly reduce the serum levels
of malondialdehyde (MDA) and cardiac troponin I (cTnl)
and increase the serum levels of superoxide dismutase
(SOD) after heart valve replacement, indicating that
electroacupuncture at Neiguan could prevent the oxidative
stress injury and protect the myocardial ischemia-reperfu-
sion injury.

In addition, the rational application of acupuncture
protects the heart, brain, and other vital organs. The
multi-center, randomized, controlled clinical study found
that electroacupuncture at the Ximen (PC4) and Neiguan
(PC6) preconditioning could reduce the myocardial injury
after percutaneous coronary intervention (PCI). Compared
to the control group, the content of cTnl in the electro-
acupuncture group was significantly lower and the cardiac
function index was significantly improved.'**! The experi-
mental electroacupuncture preconditioning at Neiguan
(PC6), Lieque (LU7), and Yunmen (LU2) acupoints found
the cardioprotective effect of electroacupuncture on the
heart valve replacement. The results showed that the
content of ¢Tnl in the electroacupuncture group was
significantly decreased after the aorta was opened. The
duration of stay in the ICU in the electroacupuncture group
was significantly shorter than that of the control group.!
Some experiments showed that TEAS at Neiguan exerted
the electrical protective cardiac effects of pediatric cardiac
surgery; and also, the electroacupuncture significantly
reduced the pediatric serum cTnl levels and the duration of
postoperative mechanical ventilation.®®! A systematic
review and meta-analysis assessed the efficacy of electro-
acupuncture in general anesthesia undergoing cardiac
surgery, and found that the duration of mechanical
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ventilation and ICU stay were reduced, the inflammatory
response was blunted, and electroacupuncture might have
protective effects on the heart, acu r|33unctu1re might become
an additional therapeutic strategy.*'! The study confirmed
that TEAS at bilateral Hegu (LI4), Quchi (LI11), Zusanli
(ST36), and Sanyinjiao (SP6) assisted intravenous inhala-
tion combined with general anesthesia for craniotomy
played a neurosurgical perioperative brain protective effect
by regulating the plasma endothelin and calcitonin gene-
related peptide that improved the microcirculation of brain
tissue and decreased the interleukin (IL)-6-mediated
proinflammatory response.*?!

Finally, acupuncture anesthesia shortened the patient’s
waking time. Acupuncture shortened the recovery time
during the postoperative wake-up and removal of the
tracheal tube, thereby reducing the risk of unintended
events. One study performed the TEAS at Hegu, Neiguan
and Zusanli and observed the extubation time and
memory recovery time after operation; the results showed
that the acupuncture group could shorten the postopera-
tive extubation (12.5+3.5 vs. 17.3+6.7min) and the
memory recovery time (16.4+5.9 vs. 21.8+8.7min).1*!!
Other study confirmed that in outpatient breast surgery,
TEAS at bilateral Hegu, Neiguan and Zusanli 30 min
before induction of anesthesia, the acupuncture group
significantly reduced the laryngeal mask removal and
postoperative memory recovery times.

Postoperative application and benefit

Firstly, acupuncture can relieve pain, which is a critical
measure of postoperative multimodal analgesia. About
80% of the patients suffer from acute pain post-surgery.
Insufficient postoperative acute pain control could lead to
immunosuppression (delayed wound healing, prolonged
recovery, and increased risk of postoperative infection).
The psychological effects include anxiety, depression,
prolonged downtime, increased length of stay, and
increased risk of venous thromboembolism. Postoperative
acute pain 10% to 50% could be transformed into chronic
pain. Short-term effective pain management post-surgery
reduced the incidence of chronic pain and improved the
medical outcome.** Previous studies enrolled patients
who underwent general anesthesia for elective gynecologi-
cal laparoscopic surgery, demonstrated that TEAS was
applied to four pairs of acupoints: bilateral Hegu,
Neiguan, Zusanli and Sanyinjiao at 30 min; the results
showed that the postoperative abdominal pain and the
largest pain score in TEAS patlents were significantly less
than those in the control group.** The study used TEAS at
affected ipsilateral Hegu (LI4), Lie Que (LU7) and Quchi
(GB20) point 30min before anesthesia 1nduct10n to
observe the lobectomy patients after extubation pain
score; the results showed that in the 2/100 Hz acupuncture
group, the acupuncture pain score (1.3) was s §n1ﬁcantly
smaller than that of the control group (2.4)."”! A meta-
analysis showed that the perioperative use of acupuncture
could reduce the pain on day 1 after surgery; the analgesic
effect of acupuncture rendered the patients in the test
group to need less postogeratlve analgesic drugs than those
in the control group.” A clinical study compared the
intensity of postoperative pain between patients receiving
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single TEAS before surgery and patients receiving contin-
ued TEAS before, during and after surgery, and found that
continuous electrical stimulation was more effective in
reducmig postoperative pain during laparoscopic sur-
gery.”’ A clinical study conducted electroacupuncture
at Longshan and Chengshan acupoints 30 min preopera-
tively in the mixed hemorrhoids and compared the
acupuncture embedding or a combination of the two
and the impact on postoperative pain; the results showed
that the combination of the two could relieve postoperative
pain and electroacupuncture. The effect of rapid onset, the
robust degree of relief, and catgut embedding showed a
prolonged duration of pain.*8! However, a randomized
controlled trial showed that, compared w1th, pain intensity
in acupuncture group was not significantly lower than
conventional analgesia group, but was significantly lower
than sham acupuncture group,’*”! which demonstrated
that further studies are needed to support the use of
acupuncture as adjuvant therapy in treating postoperative
pain.

In addition, acupuncture could prevent postoperative
nausea and vomiting, which is the most common
anesthetic-related adverse reaction. The incidence of
postoperative nausea and vomiting is approximately
25% to 35% and closely related to general and nerve
block anesthesia, which often postpones the recovery of
patients. Previous studies found that when TEAS at Hegu,
Neiguan and Zusanli was used 30 min before the induction
of anesthesia in breast surgery, the incidences of
postoperative nausea (24.2% wvs. 46.9%) and vomiting
(15.2% wvs. 34.4%) in the acupuncture group were less
than that those of the control group.””' Some studies have
observed the incidence of nausea and vomiting as well as
the plasma concentration of serotonin after cesarean
section by using TEAS to stimulate bilateral Neiguan and
Zusanli from 30 min before surgery to the end. The results
showed that TEAS could significantly alleviate postopera-
tive nausea and vomiting as well as reduce the plasma
concentration of serotonin. Furthermore, the concentra-
tion of serotonin was significantly reduced and the
protective mechanism mlght be exerted via the plasma
concentration of serotonin.*”! Similar studies have shown
that acupuncture at Neiguan could improve postoperative
nausea and vomiting in gynecological laparoscoplc
surgery. """ Another study found that in patients
undergoing laparoscopic surgery, electroacupuncture at
Neiguan could significantly reduce opioids, which could
cause postoperative nausea and vomiting.! 31 A random-
ized, controlled, clinical study found that the incidence of
postoperative nausea and vomiting decreased from 20% to

5% after bilateral Zusanli electroacu}I)uncture 24h before
gynecological laparoscopic surgery. Another meta-
analysis showed that acupuncture could effectively reduce
the incidence of postoperative nausea and vomiting.!**+*¢!

Moreover, acupuncture could prevent postoperative
cognitive dysfunction. Some studies used the model of
myocardial ischemia-reperfusion injury in aged rats and
compared the morphology, oxidative stress, systemic
inflammatory response, and behavior of hlppocampal
CA1 region with respect to electroacupuncture at Baihui
(DU20) and Zusanli (ST36). It was found that electro-
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acupuncture could significantly improve the cognitive
dysfunction induced by myocardial ischemia-reperfusion,
inhibit neuronal apoptosis, and reduce the oxidative stress
and inflammation reaction."””! Some studies also utilized
the water maze test before and after intravenous propofol
anesthesia and found that electroacupuncture at rat Baihui
improved the cognitive impairment caused by propofol
and reversed the decreased GSK-3 8?hosphorylation level in
the hippocampal CA1 region.[**! Also, the electroacu-
puncture at rat Baihui (DU20) and Dazhui (DU14)
demonstrated the changes in cognitive function after left
lateral lobectomy; the behavioral tests found that electro-
acupuncture could significantly improve the postoperative
cognitive dysfunction potentially through microglia
TLR2/4 signaling pathway which downregulated the level
of proinflammatory cytokines in the hippocampus.!*’
Additional studies were conducted to observe the effects of
electroacupuncture at Baihui and Dazhui on postoperative
cognitive dysfunction (POCD) and the expression of
angiotensin II (Ang II) and type 1 receptor (AT1R) in the
hippocampus after partial hepatectomy in D-galactose-
induced senility in rats. The results showed that electro-
acupuncture could improve the cognitive impairment after
partial hepatectomy in rats with D-galactose-induced
senility; the underlying mechanism might be related to
the inhibition of the positive expression of Ang II, AT1R,
and AT1R mRNA in the hippocampus.*”! The prospec-
tive, randomized, controlled, clinical studies found that
electroacupuncture at Baihui, Dazhui and Zusanli 30 min
before anesthesia significantly improved the postoperative
cognitive impairment in spine surgery and postoperative
cognitive dysfunction in abdominal surgery; this wsa
considered as maximally effective with 2Hz/100Hz and
TEAS.P132]

Acupuncture could promote postoperative gastrointestinal
function and bladder function recovery. A study investi-
gated electroacupuncture at Zusanli, Sanyinjiao, Hegu,
and Zhigou lasting 1 to 4 days after laparoscopic
colorectal cancer surgery, and showed that the first
evacuation duration, the time of bowel sounds, the time
of returning to normal diet, and the time of independent
walking in the electroacupuncture groujsa were significantly
lower than those of the control group.”?! A meta-analysis
showed that the injection of Neostigmine, Vitamin B1,
Metoclopramide, and NS at Zusanli (ST36) shortened the
time to first postoperatlve ventilation and prevented the
postoperative ileus.** Electroacupunctures at Zusanli of
the gastrointestinal tract and Neiguan of the pericardium
were performed at 3 days postoperatively in gastric cancer
patients; the results showed that the time of the first
evacuation in the electroacupuncture group was signifi-
cantly shorter (79.97 +37.31 vs. 98.09 +£23.45 h) than that
of control group.®®) However, in another study, true
acupuncture as provided did not significantly reduce
postoperative ileus, compared with sham acupuncture.
This study was limited by a standard deviation much larger
than expected, suggestmg that a study with a larger sample
size might be required.”®! A randomized, controlled,
clinical trial confirmed that in the liver and vascular
surgery, electroacupuncture at Zusanli and Xiaxu preop-
eratively was significantly improved in postoperatlve first
ventilation, defecation, and hospital stay.*”! It was found
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that electroacupuncture at Zusanli could effectively
improve postoperative intestinal obstruction and shorten
the recovery time by measuring the intestinal motility, c-kit
and P2X7 mRNA levels of rats at different time points
during the modeling, which may be related to the increase
of the content of mesenchymal cells in the intestinal
myenteric plexus.®®! The effect of acupuncture at
Sanyinjiao, Zusanli, Shuidao, and Shenque on day 15
after radical hysterectomy on postoperative urinary
retention was assessed. The results demonstrated that
the bladder function was significantly improved in the
acupuncture group, and the residual urine volume (91.7 +
17.5mL) in the acupuncture group was also significantly
reduced compared with the control group (93.5+15.5mL)
among the patients with spontaneous micturition after
operation, indicating that acupuncture could promote the
recovery of postoperative urinary functlon and accelerate
the removal of urinary catheter earlier.®

Finally, anesthesia and surgical stimuli could lead to a
decline in immune function, which is not conducive to the
long-term prognosis of postoperative patients. Acupunc-
ture could relieve pruritus after surgery, promote the
recovery of postoperative immune function, and improve
the patient’s long-term prognosis. One study found that
TEAS at bilateral Hegu, Neiguan, and Zusanli in breast
surgery lowered the incidence of postoperative prurltus
(2.61%) than that in the control group (8.25%).1%%
Furthermore, the levels of tumor necrosis factor (TNF)-a
IL-2, and IL-10 were altered after electroacupuncture at
Neiguan, Lie Que, and Yunmen. The results showed that
electroacupuncture downregulated the level of serum
proinflammatory cytokine TNF-a and upregulated the
levels of the anti-inflammatory cytokines IL-2 and IL-10.
Under the same level of anesthesia, surgery could partially
improve perioperative immunosuppression.'®! The study
confirmed that electroacupuncture at Baihui, Neiguan,
Zusanli 30 min after general anesthesia, the incidence of
cognitive impairment was significantly reduced and the
releases of proinflammatory cytokines TNF-a, IL-1B, and
IL-6 were inhibited in colorectal cancer postoperative
electroacupuncture group.!®!

Potential mechanism

Although in humans, acupuncture therapy is increasingly
used to treat diverse symptoms and disorders, its
underlying mechanism is still unclear. This review mainly
introduced the potential mechanism of perioperative
acupuncture through the following three fields: the
autonomic nervous system, the inflammatory responses,
and the endocannabinoid system. First of all, several
researches showed that autonomic nervous system has
been used to study the manual acupuncture (MA) and
electroacupuncture. The sympathetic-adrenomedullary
and hypothalamic-pituitary-adrenocortical systems are
activated that lead to increase the levels of adrenalin
(epinephrine), noradrenaline (norepinephrine), and corti-
sol in response to stress. These mediators increase pulse
rate, blood pressure, gastrointestinal (GI) motility and
blood glucose levels to regulate the ability to cope with
stress on all organs of the body. Studies have shown that
acupuncture played an important protective role by
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decreasing sympathetic nervous act1v1ty and increasing
parasympathetic nervous activity.!®'*! It was reported
that the manipulation of electroacupuncture in animal
models improved gastric emptying, increased vagal activity
and suppressed sympathetic actrvrtp assessed by spectral
analysis of heart-rate variability.'® An increasing
number of reports have indicated that acupuncture might
be effective in treating man any types of diseases by regulating
inflammatory responses.!®®! Electroacupuncture in animal
models of ulcerative colitis and zymosan-induced acute
arthritis was effective through regulatlng the levels of
TNF-a, IL-1B, IL-6, and myeloperoxidase,'®>”®! increas-
ing superoxrde dlsmutase and reducing inflammatory
protein.”"” One study reported that electroacupuncture
at the Zusanli acupoint downregulated the production of
major inflammatory cytokines in an animal model of
polymicrobial peritonitis, and showed that increased
dopamine productron by vagal activity transmitted to
the adrenal gland.!”?! Finally, recent researches showed
that the endocannabinoid system has been involved in
many of the various therapeutic effects induced by
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acupuncture,’¥ the biological effects including analgesia
neuroprotection and cardiovascular regulation shared b
both acupuncture and the endocannabinoid system.!”>®
Studies have found that acupuncture could increase the
tolerance of acute cerebral ischemia-reperfusion injury and
alleviate brain damage by regulating the endocannabinoid
system. [81-83] Besides, in analgesia, many various mecha-
nisms have been proposed to explain how acupuncture
might work over the past few decades. Current studies
showed that a range of biochemicals or neurotransmitters
were involved in acupuncture/electroacupuncture analge-
sia such as opioid peptides, adenosine, dopamine,
cytokines, norepinephrine and serotonin. 458 Many
researchers thought that the secretion of endogenous
opioid peptides played a pivotal role in central anti-
nociception. Different neurotransmitters were secreted at
different frequencies. Electroacupuncture activated endor-
phin and enkephalin at low frequency (2Hz), while
activated dynorphin to suppress nociception at hlg
frequency (100 Hz) as assessed by the tail flick test.[8%”°!
The following observations showed that adenosine

Table 1: Summary of basic characteristics of the included studies.

Phases Type of surgery Acupoints Technique Frequency Benefits
Preoperative Cardiac surgery; Fengchi (GB20), Acupuncture; EA;  Once, on operation (1) Reduce anxiety
phase Brain surgery; Tianzhu (BL10), Abdominal day and stress!®12;
Cataract surgery Yuyao (Ex- acupuncture (2) Optimize
HNO04), Neiguan therapy condition.t320!
(PC6), LieQu
(LU7), Yunmen
(LU2), Hegu
(LI4), Waiguan
(SJ5), Shenmen
(HT7), Sanyinjiao
(SP6), Zusanli
(ST36)
Intraoperative ~ Thoracoscopic LI4, PCé6, ST36, EA, TEAS Once, before and (1) Reduce demand of
phase lobectomys; LU7, EX-HN4, after surgery anaesthetics*!2%;
Sinusotomy; GB20, SPe, (2) Stabilize
Esophageal cancer Neimadian, Quchi circulatory
surgery; (LI11), Houxi function®*2"1;
Craniotomys; (SI3), Zhigou (3) Organ
Thyroidectomys; (SJ6), Taiyang protection!?832;
Percutaneous (Ex-HNOS), (4) Shorten waking
coronary Quanliao (SI18), time.[?1-331
intervention Ximen (PC4)
Postoperative ~ Laparoscopic Jiaji (Ex-B0OS), L4, Acupuncture; Once, on operation (1) Relieve pain®*>%1;
phase surgery; Breast LU7, Distal LI 11, TEAS; Catgut day, before and (2) Prevent
surgery; Cesarean SJ6, SP60, PCé, embedding; EA after surgery, postoperative
section; ST36, Chengshan post-operation nausea and
Gynecological (BL57), Baihui days 1-4, vomiting!*0-4¢);
laparoscopic (DU20), Dazhui post-operation (3) Prevent cognitive
surgery; (DU14), Xiaxu day 15 dysfunction™”2;
Hepatectomy; (ST39), Shuidao (4) Promote organ
Spine surgery; (ST28), Shenque function>31;
Colorectal surgery (RNS) (5) Recovery immune
function.8-33:6%]

EA: Electroacupuncture; TEAS: Transcutaneous electrical stimulation.
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mediated the local anti-nociceptive effects of acupuncture,
both necessary and sufficient for the clinical benefits of
acupunctures through the Al receptor activation.!®!
Numerous studies indicated that spinal serotonin and
norepinephrine were involved in electroacupuncture
analgesia.’®>”!!" Through continued research into the
mechanisms of acupuncture’s clinical effects, we would
be able to optimize and apply acupuncture to the clinical
conditions, which might benefit most from this ancient
therapeutic system.

Proposal and prospect

Acupuncture has been shown to gradually promote the
rehabilitation of patients perioperatively, while the
acupuncture methods are also developed rapidly. In
addition to the commonly used needle, triangular needle,
new methods including a warm needle, pointer, electro-
acupuncture, ear acupuncture, acupressure, transcutane-
ous acupuncture, acupoint catgut implantation and laser
needle, microwave needle, and ultrasonic needle innova-
tion are also applied. Herein, we proposed “perioperative
acupuncture medicine” instead of acupuncture anesthesia,
which could be developed for enhanced recovery after
surgery (ERAS). It focuses not only on the patient’s surgical
procedure but also on the final prognosis, thereby focusing
on the diagnosis and treatment in the perioperative period

[Table 1].

“Perioperative acupuncture medicine” also revealed the
issues with acupuncture before, during, and after surgery.
For example, how to choose the best acupuncture therapy
for different patients? how to implement perioperative
acupuncture medicine individually? These require not only
the cooperation between Chinese and Western medicine,
but also scientific clinical trials. Whether perioperative
acupuncture can affect the long-term health of patients
after surgery still needs further research. Thus, the present
study necessitates further scientific investigation to en-
hance the theoretical significance of perioperative acu-
puncture medicine, expand the clinical application of
perioperative acupuncture medicine, and elaborate the role
in patients undergoing surgery.

Conflicts of interest

None.

References

1. Guntinas-Lichius O, Volk GF, Zaslansky R, Meissner W. The first
postoperative day: prospective evaluation of pain in adult otorhi-
nolaryngologic surgery. Clin J Pain 2014;30:978-986. doi: 10.1097/
ajp.0000000000000050.

. Han JS. From acupuncture anesthesia (AA) to acupuncture-
assisted anesthesia (AAA): a perspective. Chin ] Pain Med
1996;1:1-5.

. Khajuria A, Tay C, Shi J, Zhao H, Ma D. Anesthetics attenuate
ischemia-reperfusion induced renal injury: effects and mechanisms.
Acta  Anaesthesiol Taiwan 2014;52:176-184. doi: 10.1016/j.
aat.2014.10.001.

. Zhou J, Chi H, Cheng TO, Chen TY, Wu YY, Zhou WX, et al.
Acupuncture anesthesia for open heart surgery in contemporary
China. Int J Cardiol 2011;150:12-16. doi: 10.1016/j.ijcard.
2011.04.002.

713

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

WWW.Cmj.org

. Wang Q, Xiong LZ. Acupuncture-drug balanced anesthesia:a

new concept to promote postoperative recovery? Chin J Anesthe-
siol 2015;35:6-10. doi: 10.37601cma.j.issn.0254-1416.2015.01
.003.

. Lu Z, Dong H, Wang Q, Xiong L. Perioperative acupuncture

modulation: more than anaesthesia. Br J Anaesth 2015;115:183—
193. doi: 10.1093/bja/aev227.

. Liu Y, Xiong LZ. Acupuncture-drug balanced anesthesia and its

clinical research progress. J Clin Anesth 2016;32:507-509.

. Shan JG, Xue S, Xu GX, Wang W], Lian F, Liu S, et al. Effects of

acupuncture-drug compound anesthesia on perioperative inflamma-
tory factors in patients undergoing cardiac surgery (in Chinese).
Chin Acup Moxib 2010;30:585-588. doi: 10.13703/j.0255-
2930.2010.07.032.

. Zheng X, Meng JB, Fang Q. Electroacupuncture reduces the dose of

midazolam monitored by the bispectral index in critically ill patients
with mechanical ventilation: an exploratory study. Acupunct Med
2012;30:78-84. doi: 10.1136/acupmed-2011-010095.

Gioia L, Cabrini L, Gemma M, Fiori R, Fasce F, Bolognesi G, et al.
Sedative effect of acupuncture during cataract surgery: prospective
randomized double-blind study. J Cataract Refract Surg
2006;32:1951-1954. doi: 10.1016/j.jcrs.2006.06.027.

Li X, Guo F, Zhang Q, Huo T, Liu L, Wei H, et al. Electro-
acupuncture decreases cognitive impairment and promotes neuro-
genesis in the APP/PS1 transgenic mice. BMC Complement Altern
Med 2014;14:37. doi: 10.1186/1472-6882-14-37.

Bae H, Bae H, Min BI, Cho S. Efficacy of acupuncture in reducing
preoperative anxiety: a meta-analysis. Evid Based Complement
Alternat Med 2014;2014:850367. doi: 10.1155/2014/850367.

Liu Y, Park JE, Shin KM, Lee M, Jung HJ, Kim AR, et al.
Acupuncture lowers blood pressure in mild hypertension patients:
a randomized, controlled, assessor-blinded pilot trial. Comple-
ment Ther Med 2015;23:658-665. doi: 10.1016/j.ctim.2015.06
.014.

Cheng L, Li P, Tjen ALSC, Longhurst JC. What do we understand
from clinical and mechanistic studies on acupuncture treatment for
hypertension? Chin Med 2015;10:36. doi: 10.1186/s13020-015-
0070-9.

LiDZ, Zhou Y, Yang YN, Ma YT, Li XM, Yu ], et al. Acupuncture
for essential hypertension: a meta-analysis of randomized sham-
controlled clinical trials. Evid Based Complement Alternat Med
2014;2014:279478. doi: 10.1155/2014/279478.

Zheng Y, Zhang J, Wang Y, Wang Y, Lan Y, Qu S, et al. Acupuncture
decreases blood pressure related to hypothalamus functional
connectivity with frontal lobe, cerebellum, and insula: a study of
instantaneous and short-term acupuncture treatment in essential
hypertension.  Evid Based Complement Alternat Med
201652016:6908710. doi: 10.1155/2016/6908710.

Zhao XF, Hu HT, Li JS, Shang HC, Zheng HZ, Niu JF, et al. Is
acupuncture effective for hypertension? A systematic review and
meta-analysis. PLoS One 2015;10:e0127019. doi: 10.1371/journal.
pone.0127019.

Zhiyuan W, Ming Y, Jie J, Yi W, Tiansheng H, Mingfen L, et al.
Effect of transcutaneous electrical nerve stimulation at acupoints on
patients with type 2 diabetes mellitus: a randomized controlled trial. J
Tradit Chin Med 2015;35:134-140. doi: 10.1016/50254-6272(15)
30020-0.

Yang Y, Liu Y. BO’s abdominal acupuncture for obese type-2
diabetes mellitus (in Chinese). Chin Acup Moxib 2015;35:330-334.
doi: 10.13703/.0255-2930.2015.04.005.

Li G, Huang C, Zhang X, Xie H, Cheng H, Tang Y, et al. The short-
term effects of acupuncture on patients with diabetic gastroparesis: a
randomised crossover study. Acupunct Med 2015;33:204-209. doi:
10.1136/acupmed-2014-010670.

Wang H, Xie Y, Zhang Q, Xu N, Zhong H, Dong H, et al.
Transcutaneous electric acupoint stimulation reduces intra-operative
remifentanil consumption and alleviates postoperative side-effects in
patients undergoing sinusotomy: a prospective, randomized, placebo-
controlled trial. Br J Anaesth 2014;112:1075-1082. doi: 10.1093/
bja/aeu001.

Huang S, Peng W, Tian X, Liang H, Jia Z, Lo T, et al. Effects of
transcutaneous electrical acupoint stimulation at different frequen-
cies on perioperative anesthetic dosage, recovery, complications, and
prognosis in video-assisted thoracic surgical lobectomy: a random-
ized, double-blinded, placebo-controlled trial. ] Anesth 2017;31:58-
65. doi: 10.1007/s00540-015-2057-1.


http://www.cmj.org

Chinese Medical Journal 2019;132(6)

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

Zhou M, Li Y, Han X, Xing Q, Wang Y, Dong X, et al. Clinical
research of electroacupuncture on the analgesic effect of thoracic
perioperative stage (in Chinese). Chin Acup Moxib 2017;37:705-
709. doi: 10.13703/.0255-2930.2017.07.006.

Ma W, Zhu YM, Zhou H, Fu GQ, Pan H, Shen WD. Protecting
action of acupuncture-drug compound anesthesia with different
frequency electroacupuncture on stress reaction in pneumonectomy
(in Chinese). Chin Acup Moxib 2011;31:1020-1024. doi: 10.13703/
7-0255-2930.2011.11.033.

Wu Q, Mo YC, Huang LP, Luo L, Wang JL. Effect of transcutaneous
acupoint electrical stimulation on stress in brain surgery with
propofol target controlled infusion general anesthesia (in Chinese).
Chin ] Integr Tradit West Med 2013;33:1621-1625. doi: 10.7661/
CJIM.2013.12.1621.

Yan YN, Li YL, Wu XY, Wang MX. The anesthesiologic value of
transcutaneous acupoint electrical stimulation combined with general
intravenous anesthesia in endoscopic thyroidectomy patients: a
clinical study. (in Chinese). Chin ] Integr Tradit West Med
2014;34:545-548. doi: 10.7661/CJIM.2014.05.0545.

MaF, Zhang Y, Chen H, Sun L, Wang M. Impacts on oxidative stress
in the patients with cardiac valve replacement treated with electro-
acupuncture at Neiguan (PC 6) (in Chinese). Chin Acup Moxib
2015;35:707-710. doi: 10.13703/;.0255-2930.2015.07.021.

Wang Q, Liang D, Wang F, Li W, Han Y, Zhang W, et al. Efficacy of
electroacupuncture pretreatment for myocardial injury in patients
undergoing percutaneous coronary intervention: A randomized
clinical trial with a 2-year follow-up. Int J Cardiol 2015;194:28-
35. doi: 10.1016/j.ijcard.2015.05.043.

Yang L, Yang J, Wang Q, Chen M, Lu Z, Chen S, et al.
Cardioprotective effects of electroacupuncture pretreatment on
patients undergoing heart valve replacement surgery: a randomized
controlled trial. Ann Thorac Surg 2010;89:781-786. doi: 10.1016/j.
athoracsur.2009.12.003.

Ni X, Xie Y, Wang Q, Zhong H, Chen M, Wang F, et al.
Cardioprotective effect of transcutaneous electric acupoint stimula-
tion in the pediatric cardiac patients: a randomized controlled clinical
trial. Paediatr Anaesth 2012;22:805-811. doi: 10.1111/.1460-
9592.2012.03822.x.

Asmussen S, Przkora R, Maybauer DM, Fraser JF, Sanfilippo F,
Jennings K, et al. Meta-analysis of electroacupuncture in cardiac
anesthesia and intensive care. J Intensive Care Med 2017 [Epub
ahead of print]. doi: 10.1177/0885066617708558.

Wang JL, Ren QS, Shen CC, Xie WX, Zheng RX, Ni JW. Effect of
transcutaneous acupoint electrical stimulation on blood bioactive
compounds involving cerebral injury during craniotomy (in Chinese).
Acupunct  Res  2008;33:26-30. doi: 10.13702/;.1000-
0607.2008.01.012.

Zhang Q, Gao Z, Wang H, Ma L, Guo F, Zhong H, et al. The effect of
pre-treatment with transcutaneous electrical acupoint stimulation on
the quality of recovery after ambulatory breast surgery: a prospective,
randomised controlled trial. Anaesthesia 2014;69:832-839. doi:
10.1111/anae.12639.

Oderda G. Challenges in the management of acute postsurgical pain.
Pharmacotherapy 2012;32:65-11s. doi: 10.1002/.1875-
9114.2012.01177 x.

Yao Y, Zhao Q, Gong C, WuY, Chen Y, Qiu L, et al. Transcutaneous
electrical acupoint stimulation improves the postoperative quality of
recovery and analgesia after gynecological laparoscopic surgery: a
randomized controlled trial. Evid Based Complement Alternat Med
2015;2015:324360. doi: 10.1155/2015/324360.

Wu MS, Chen KH, Chen IF, Huang SK, Tzeng PC, Yeh ML, et al. The
efficacy of acupuncture in post-operative pain management: a
systematic review and meta-analysis. PLoS One 2016;11:
€0150367. doi: 10.1371/journal.pone.0150367.

Sun K, Xing T, Zhang F, Liu Y, Li W, Zhou Z, et al. Perioperative
transcutaneous electrical acupoint stimulation for postoperative pain
relief following laparoscopic surgery: a randomized controlled trial.
Clin J Pain 2017;33:340-347. doi: 10.1097/ajp.0000000000000400.
Wen Y, Li J, Long Q, Lan X, Chen Y. Electroacupuncture combined
with catgut implantation for postoperative pain of mixed hemor-
rhoids (in Chinese). Chin Acup Moxib 2017;37:243-246. doi:
10.13703/.0255-2930.2017.03.006.

Langenbach MR, Aydemir-Dogruyol K, Issel R, Sauerland S.
Randomized sham-controlled trial of acupuncture for postoperative
pain control after stapled haemorrhoidopexy. Colorectal Dis
2012;14:e486—-491. doi: 10.1111/j.1463-1318.2012.02984..x.

714

40.

41.

42.

43.

44,

4S.

46.

47.

48.

49.

50.

S1.

52.

53.

54.

55.

S6.

57.

WWW.Cmj.org

Liu Y, Wang M, Li Q, Wang L, Li J. Impacts of transcutaneous
acupoint electric stimulation on the postoperative nausea and
vomiting and plasma 5-HT concentration after cesarean section (in
Chinese). Chin Acup Moxib 2015;35:1039-1043. doi: 10.13703/
j.0255-2930.2015.10.017.

Ertas G, Bengi Sener E, Kaya C, Ozkan F, Ustun YB, Koksal E. Effects of
P6 acustimulation with the ReliefBand on postoperative nausea and
vomiting in patients undergoing gynecological laparoscopy. Holist
Nurs Pract 2015;29:6-12. doi: 10.1097/hnp.0000000000000061.
Kim YH, Kim KS, Lee H]J, Shim JC, Yoon SW. The efficacy of several
neuromuscular monitoring modes at the P6 acupuncture point in
preventing postoperative nausea and vomiting. Anesth Analg
2011;112:819-823. doi: 10.1213/ANE.Ob013e31820£819.

Lee S, Lee MS, Choi DH, Lee SK. Electroacupuncture on PC6
prevents opioid-induced nausea and vomiting after laparoscopic
surgery. Chin J Integr Med 2013;19:277-281. doi: 10.1007/s11655-
013-1425-7.

Li S, Zheng M, Wu W, Guo J, Ji F, Zheng Z. Effects of
electroacupuncture administered 24hours prior to surgery on
postoperative nausea and vomiting and pain in patients undergoing
gynecologic laparoscopic surgery: a feasibility study. Explore (NY)
2017;13:313-318. doi: 10.1016/j.explore.2017.06.002.

Cheong KB, Zhang JP, Huang Y, Zhang Z]. The effectiveness of
acupuncture in prevention and treatment of postoperative nausea and
vomiting-a systematic review and meta-analysis. PLoS One 2013;8:
€82474. doi: 10.1371/journal.pone.0082474.

Asmussen S, Maybauer DM, Chen JD, Fraser JF, Toon MH, Przkora
R, et al. Effects of acupuncture in anesthesia for craniotomy: a meta-
analysis. ] Neurosurg Anesthesiol 2017;29:219-227. doi: 10.1097/
ana.0000000000000290.

Yuan S, Zhang X, Bo Y, Li W, Zhang H, Jiang Q. The effects of
electroacupuncture treatment on the postoperative cognitive function
in aged rats with acute myocardial ischemia-reperfusion. Brain Res
2014;1593:19-29. doi: 10.1016/j.brainres.2014.10.005.

Liu Y, Wang XJ, Wang N, Cui CL, Wu LZ. Electroacupuncture
ameliorates propofol-induced cognitive impairment via an opioid
receptor-independent mechanism. The Am J Chin Med 2016;44:705—
719. doi: 10.1142/s0192415x16500385.

Feng PP, Deng P, Liu LH, Ai Q, Yin J, Liu Z, et al. Electroacupuncture
alleviates postoperative cognitive dysfunction in aged rats by
inhibiting hippocampal neuroinflammation activated via microglia/
tlrs  pathway. Evid Based Complement Alternat Med
2017;2017:6421260. doi: 10.1155/2017/6421260.

Feng P, Liu Z, Wang X, Wang W, Wang G, Li N. Effects of
electroacupuncture on postoperative cognitive dysfunction and
Angll/AT1IR in the hippocampus in aging rats induced by D-
galactose (in Chinese). Chin Acup Moxib 2017;37:863-868. doi:
10.13703/;.0255-2930.2017.08.016.

Zhang Q, Li YN, Guo YY, Yin CP, Gao F, Xin X, et al. Effects of
preconditioning of electro-acupuncture on postoperative cognitive
dysfunction in elderly: A prospective, randomized, controlled trial.
Medicine 2017;96:¢7375. doi: 10.1097/md.0000000000007375.
Lin SY, Gao ], Yin ZL, Zhou L], Chen X. Impacts of the different
frequencies of electroacupunctrue on cognitive function in patients
after abdominal operation under compound anesthesia of acupunc-
ture and drugs (in Chinese). Chin Acup Moxib 2013;33:1109-1112.
doi: 10.13703/1.0255-2930.2013.12.020.

Ng SS, Leung WW, Mak TW, Hon SS, Li JC, Wong CY, et al.
Electroacupuncture reduces duration of postoperative ileus after
laparoscopic surgery for colorectal cancer. Gastroenterology
2013;144:307-313. doi: 10.1053/j.gastro.2012.10.050.

Wang M, Gao YH, Xu J, Chi Y, Wei XB, Lewith G, et al. Zusanli
(ST36) acupoint injection for preventing postoperative ileus: A
systematic review and meta-analysis of randomized clinical trials.
Complement Ther Med 2015;23:469-483. doi: 10.1016/.
ctim.2015.03.013.

Hsiung WT, Chang YC, Yeh ML, Chang YH. Acupressure improves
the postoperative comfort of gastric cancer patients: a randomised
controlled trial. Complement Ther Med 2015;23:339-346. doi:
10.1016/j.ctim.2015.03.010.

Deng G, Wong WD, Guillem J, Chan Y, Affuso T, Yeung KS, et al. A
phase II, randomized, controlled trial of acupuncture for reduction of
Postcolectomy Ileus. Ann Surg Oncol 2013;20:1164-1169. doi:
10.1245/s10434-012-2759-7.

Liu MY, Wang CW, Wu ZP, Li N. Electroacupuncture for the
prevention of postoperative gastrointestinal dysfunction in partic-


http://www.cmj.org

Chinese Medical Journal 2019;132(6)

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

ipants undergoing vascular laparotomy under general anesthesia: a
randomized controlled trial. Chin Med 2017;12:5. doi: 10.1186/
$13020-016-0122-9.

Fang J, Wang W, Shao X, Du J, Fang J, Liu Z. Effect and mechanism
of electroacupuncture for postoperative ileus at perioperative stage
(in Chinese). Chin Acup Moxib 2017;37:291-296. doi: 10.13703/
7-0255-2930.2017.03.020.

Yi WM, Pan AZ, Li JJ, Luo DF, Huang QH. Clinical observation on
the acupuncture treatment in patients with urinary retention after
radical hysterectomy. Chin J Integr Med 2011;17:860-863. doi:
10.1007/s11655-011-0800-5.

Lin SY, Yin ZL, Gao ], Zhou L], Chen X. Effect of acupuncture-
anesthetic composite anesthesia on the incidence of POCD and TNF-
alpha, IL-1beta, IL-6 in elderly patients (in Chinese). Chin J Integr Trad
West Med 2014;34:795-799. doi: 10.7661/CJIM.2014.07.0795.
Nishijo K, Mori H, Yosikawa K, Yazawa K. Decreased heart rate by
acupuncture stimulation in humans via facilitation of cardiac vagal
activity and suppression of cardiac sympathetic nerve. Neurosci Lett
1997;227:165-168. doi: 10.1016/S0304-3940(97)00337-6.

Mori H, Uchida S, Ohsawa H, Noguchi E, Kimura T, Nishijo K.
Electro-acupuncture stimulation to a hindpaw and a hind leg
produces different reflex responses in sympathoadrenal medullary
function in anesthetized rats. ] Auton Nerv Syst 2000;79:93-98. doi:
10.1016/50165-1838(99)00099-5.

Hideaki W, Tatsuya H, Shogo M, Naruto Y, Hideaki T, Yoichi M,
et al. Effect of 100 Hz electroacupuncture on salivary immunoglobu-
lin A and the autonomic nervous system. Acupunct Med
2015;33:451-456. doi: 10.1136/acupmed-2015-010784.

Benrick A, Kokosar M, Hu M, Larsson M, Maliqueo M, Marcondes
RR, et al. Autonomic nervous system activation mediates the increase
in whole-body glucose uptake in response to electroacupuncture.
FASEB J 2017;31:3288-3297. doi: 10.1096/fj.201601381R.

Waki H, Suzuki T, Tanaka Y, Tamai H, Minakawa Y, Miyazaki S,
et al. Effects of electroacupuncture to the trigeminal nerve area on the
autonomic nervous system and cerebral blood flow in the prefrontal
cortex. Acupunct Med 2017;35:339-344. doi: 10.1136/acupmed-
2016-011247.

Ouyang H, Yin J, Wang Z, Pasricha PJ, Chen JD. Electroacupuncture
accelerates gastric emptying in association with changes in vagal
activity. Am ] Physiol Gastrointest Liver Physiol 2002;282:G390-
G396. doi: 10.1152/ajpgi.00272.2001.

Longhurst JC, Tjen ALS. Acupuncture regulation of blood pressure:
two decades of research. Int Rev Neurobiol 2013;111:257-271. doi:
10.1016/b978-0-12-411545-3.00013-4.

Park JY, Namgung U. Electroacupuncture therapy in inflammation
regulation: current perspectives. ] Inflamm Res 2018;11:227-237.
doi: 10.2147/jir.s141198.

Jin H, Guo ], Liu J, Lyu B, Foreman RD, Yin ], et al. Anti-
inflammatory effects and mechanisms of vagal nerve stimulation
combined with electroacupuncture in a rodent model of TNBS-
induced colitis. Am J Physiol Gastrointest Liver Physiol 2017;313:
G192-G202. doi: 10.1152/ajpgi.00254.2016.

Gondim DV, Costa JL, Rocha SS, Brito GA, Ribeiro Rde A, Vale ML.
Antinociceptive and anti-inflammatory effects of electroacupuncture
on experimental arthritis of the rat temporomandibular joint. Can J
Physiol Pharmacol 2012;90:395-405. doi: 10.1139/y2012-003.
Liu F, Fang ], Shao X, Liang Y, Wu Y, Jin Y. Electroacupuncture
exerts an anti-inflammatory effect in a rat tissue chamber model of
inflammation via suppression of NF-kappaB activation. Acupunct
Med 2014;32:340-345. doi: 10.1136/acupmed-2013-010460.

Ma W, LiZ,LuZ, Tan W, Zhang Z, Li Y, et al. Protective effects of
acupuncture in cardiopulmonary bypass-induced lung injury in
rats. Inflammation 2017;40:1275-1284. doi: 10.1007/s10753-017-
0570-0.

Torres-Rosas R, Yehia G, Pena G, Mishra P, del Rocio Thompson-
Bonilla M, Moreno-Eutimio MA, et al. Dopamine mediates vagal
modulation of the immune system by electroacupuncture. Nat Med
2014;20:291-295. doi: 10.1038/nm.3479.

Hu B, Bai F, Xiong L, Wang Q. The endocannabinoid system, a novel
and key participant in acupuncture’s multiple beneficial effects.
Neurosci Biobehav Rev 2017;77:340-357. doi: 10.1016/j.neu-
biorev.2017.04.006.

715

75.

76.

77.

78.

79.

80.

81.

82.

83.

84.

8S.

86.

87.

88.

89.

90.

91.

WWW.Cmj.org

Chen L, Zhang J, Li F, Qiu Y, Wang L, Li YH, et al. Endogenous
anandamide and cannabinoid receptor-2 contribute to electro-
acupuncture analgesia in rats. ] Pain 2009;10:732-739. doi:
10.1016/}.jpain.2008.12.012.

Liu Z, Chen X, Gao Y, Sun S, Yang L, Yang Q, et al. Involvement of
GluR2 up-regulation in neuroprotection by electroacupuncture
pretreatment via cannabinoid CB1 receptor in mice. Sci Rep
2015;5:9490. doi: 10.1038/srep09490.

Jia J, Ma L, Wu M, Zhang L, Zhang X, Zhai Q, et al. Anandamide
protects HT22 cells exposed to hydrogen peroxide by inhibiting CB1
receptor-mediated type 2 NADPH oxidase. Oxid Med Cell Longev
2014;2014:893516. doi: 10.1155/2014/893516.

Shou Y, Yang Y, Xu MS, Zhao YQ, Ge LB, Zhang BM.
Electroacupuncture inhibition of hyperalgesia in rats with adjuvant
arthritis: involvement of cannabinoid receptor 1 and dopamine
receptor subtypes in striatum. Evid Based Complement Alternat Med
2013;2013:393460. doi: 10.1155/2013/393460.

Sun S, Chen X, Gao Y, Liu Z, Zhai Q, Xiong L, et al. Mn-SOD
upregulation by electroacupuncture attenuates ischemic oxidative
damage via CB1R-mediated STAT3 phosphorylation. Mol Neurobio
2016553:331-343. doi: 10.1007/s12035-014-8971-7.

Gondim DV, Araujo JC, Cavalcante AL, Havt A, Quetz Jda S, Brito
GA, et al. CB1 and CB2 contribute to antinociceptive and anti-
inflammatory effects of electroacupuncture on experimental arthritis
of the rat temporomandibular joint. Can ] Physiol Pharmacol
2012;90:1479-1489. doi: 10.1139/y2012-130.

Wang Q, Peng Y, Chen S, Gou X, Hu B, Du J, et al. Pretreatment with
electroacupuncture induces rapid tolerance to focal cerebral ischemia
through  regulation of endocannabinoid system. Stroke
2009;40:2157-2164. doi: 10.1161/strokeaha.108.541490.

Wang Q, Li X, Chen Y, Wang F, Yang Q, Chen S, et al. Activation of
epsilon protein kinase C-mediated anti-apoptosis is involved in rapid
tolerance induced by electroacupuncture pretreatment through
cannabinoid receptor type 1. Stroke 2011;42:389-396. doi:
10.1161/strokeaha.110.597336.

Zhou H, Zhang Z, Wei H, Wang F, Guo F, Gao Z, et al. Activation of
STAT3 is involved in neuroprotection by electroacupuncture
pretreatment via cannabinoid CB1 receptors in rats. Brain Res
2013;1529:154-164. doi: 10.1016/j.brainres.2013.07.006.

Lin JG, Chen WL. Acupuncture analgesia: a review of its mechanisms
of actions. Am J Chin Med 2008;36:635-645. doi: 10.1142/
$0192415x08006107.

Zhao ZQ. Neural mechanism underlying acupuncture analgesia.
Prog Neurobiol 2008;85:355-375. doi: 10.1016/j.pneuro-
bi0.2008.05.004.

Goldman N, Chen M, Fujita T, Xu Q, Peng W, Liu W, et al. Adenosine
A1 receptors mediate local anti-nociceptive effects of acupuncture. Nat
Neurosci 2010;13:883-888. doi: 10.1038/nn.2562.

Zhang R, Lao L, Ren K, Berman BM. Mechanisms of acupuncture-
electroacupuncture ~ on  persistent  pain.  Anesthesiology
2014;120:482-503. doi: 10.1097/aln.0000000000000101.

Kim YK, Park JY, Kim SN, Yeom M, Lee S, Oh JY, et al. What
intrinsic factors influence responsiveness to acupuncture in pain?: a
review of pre-clinical studies that used responder analysis. BMC
Complement Altern Med 2017;17:281. doi: 10.1186/s12906-017-
1792-2.

Meng X, Zhang Y, Li A, Xin ], Lao L, Ren K, et al. The effects of
opioid receptor antagonists on electroacupuncture-produced anti-
allodynia/hyperalgesia in rats with paclitaxel-evoked peripheral
neuropathy. Brain Res 2011;1414:58-65. doi: 10.1016/.
brainres.2011.08.004.

Shimoyama M, Toyama S, Tagaito Y, Shimoyama N. Endogenous
endomorphin-2 contributes to spinal k-opioid antinociception.
Pharmacology 2012;89:145-148. doi: 10.1159/000336770.

Silva JR, Silva ML, Prado WA. Analgesia induced by 2- or 100-Hz
electroacupuncture in the rat tail-flick test depends on the activation
of different descending pain inhibitory mechanisms. J Pain
2011;12:51-60. doi: 10.1016/j.jpain.2010.04.008.

How to cite this article: Yuan W, Wang Q. Perioperative acupuncture
medicine: a novel concept instead of acupuncture anesthesia. Chin Med J
2019;132:707-715. doi: 10.1097/CM9.0000000000000123


http://www.cmj.org

	Perioperative acupuncture medicine: a novel concept instead of acupuncture anesthesia
	Introduction
	Acupuncture anesthesia history and development
	Acupuncture anesthesia
	Acupuncture-assisted anesthesia
	Acupuncture-drug balanced anesthesia

	Application and benefit of acupuncture in perioperative period
	Preoperative application and benefits
	Intraoperative application and benefits
	Postoperative application and benefit

	Potential mechanism
	Proposal and prospect
	Conflicts of interest
	References


