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Abstract
Purpose of Review A high percentage of patients present to the emergency department for management of painful conditions. It is
in society’s interest to provide pain relief without contributing to the ongoing opioid crisis.
Recent Findings Acupuncture is an ancient therapy dating from more than 4000 years. It has not historically been shown in
rigorous duplicated studies to be effective in the management of acutely painful conditions. More recent literature has shown its
promise in the treatment of a variety of defined and common complaints.
Summary Nonopioid treatment options for management of moderate to severe acute pain in the emergency department are
limited. Recent reports and comparative studies utilizing acupuncture show promise for the emergency care of acute painful
conditions.
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Introduction

Acupuncture is well-known as Traditional Chinese Medicine
(TCM) practice in which thin needles are inserted in key
points of the body to relieve pain. The use of acupuncture
dates from approximately 2600 BC, or at least 4000 years
ago in China [1], and much of the rest of Asia over 1000 years
ago. Sir William Osler recommended its use for low back pain
[2]. The father of modern auricular acupuncture, the French
physician Dr. Paul Nogier (1908–1996) described an auricular
homunculus to explain how acupuncture performed on the
external ear could be efficacious for pain in a variety of loca-
tions (see Fig. 2). As of 2012, over 1% of the population of the
USA had employed acupuncture within the previous year [3].

Both the World Health Organization (WHO) and the
National Institute of Health have recognized acupuncture as
a safe and effective therapy for treatment of pain and discom-
fort [4, 5]. In fact, the WHO has listed more than 40 disorders
which could benefit from acupuncture treatment [5, 6]. With
the scourge of opiate abuse and addiction, alternatives to the
use of narcotics for the management of acute and chronic pain
have been sought. At the beginning of 2018, the Joint
Commission implemented new revised pain management
standards for accredited hospitals. This included provision of
at least one non-pharmacological pain treatment modality, as
well as strategies to decrease opioid use and to minimize risks
associated with opioid use [7].

Case 1 A 23-year-old male with prior history of injection drug
use, currently on suboxone therapy, presents with severe right
knee pain after a fall. He slipped on ice the previous evening.
X-rays are negative for fracture, but his knee is contused and
he walks with a significant limp. His pain has not been re-
lieved with acetaminophen and ibuprofen. He has a prior his-
tory of asthma and prescription opioid and heroin abuse. He
consents to acupuncture therapy.

Acupuncture treatment included Battlefield Acupuncture
applied to this right ear plus knee point. (Fig. 1) Korean
Hand Therapy is performed using silver pellets corresponding
to his right knee.Meridian points used: ST 36, ST 34, SP 9, SP
10, GB 34, LR 3, KI 3, with extraordinary meridians Foot
Yang Ming, Chong Mo.
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After treatment, his knee pain was described as 0 out of 10,
and he was discharged on naproxen and acetaminophen.

Case 2A26-year-old female with prior history of fibromyalgia
presented to the ED with complaint of throbbing headache,
low back pain, left jaw pain, and sharp right posterior shoulder
pain. She has obtained no relief with acetaminophen and
cyclobenzaprine.

She denied recent trauma or strenuous physical activity.
She agreed to acupuncture therapy.

Acupuncture treatment utilized extraordinary meridians
Foot Yang Ming. Battlefield Acupuncture was employed on
each ear, withmeridian points ST 36, LI 4, LU 7, SP 6, and LR
3. The patient’s shoulder, lower back pain, and headache re-
solved completely after the treatment. She was discharged
home on acetaminophen.

Case 3 A 26-year-old female with prior history of migraine
headaches presented to the ED with a severe throbbing head-
ache of 48 h duration. She was seen in the ED yesterday and
treated with a normal saline bolus, intravenous Toradol,
metoclopramide, magnesium, and Benadryl. She underwent
a head CT at the time, which was negative. The pain had
recurred, over her right temple, eye, and forehead. There is
no nuchal rigidity, and no focal neurologic findings. She is
afebrile, and obtained minimal relief with Imitrex and
Topamax prior to her visit. She agreed to acupuncture
treatment.

Acupuncture treatment utilized extraordinary meridians
Yang Wei Mo and Hand Jue Yin.

Auricular right ear acupuncture was employed, with corre-
sponding scalp points forehead, temple, plus eye, Shenmen,
Point Zero, LR point with gold ASP needles (Fig. 1).

Meridian points included PC 9, LR 3, LR 8, TH 2, GB 14,
GV20,GV24.5 and Taiyang (an extra point), CV 12, andCV6.

The patient fell asleep, and when she woke up her headache
was gone.

The Importance of Pain Management Itself

Emergency physicians are confronted with a variety of painful
conditions, and alleviating pain represents a health care prior-
ity and a sacred mission of providers. In the acute setting,
analgesia ideally should be simple to administer, safe, rapidly
effective, titratable, and relatively free of adverse effects. Non-
steroidal anti-inflammatory medications have been associated
with gastrointestinal, cardiopulmonary, and renal complica-
tions, among others. Acetaminophen has notably been associ-
ated with hepatic damage. Systemic administration of opioids
carries a high risk of side effects, ranging from addiction to
respiratory depression and death. The American College of
Emergency Physicians and the American Academy of
Emergency Medicine have published recommendations re-
garding improving pain management, reducing opioid use,
and incorporating nonpharmacologic interventions [8, 9].
These alternative therapies include, but are not necessarily
limited to: homeopathy, osteopathic manipulation, music ther-
apy, meditation, hypnosis, and breathing therapy.
Acupuncture falls into the category of direct intervention for
pain, along with TENS and ultrasound.

Evidence for the Efficacy of Acupuncture
in the Acute Setting

Acupuncture has been employed in a variety of clinical con-
ditions, many of them chronic: low back pain, tension head-
ache, migraine, neck pain, osteoarthritis, nausea and vomiting,
acute pharyngitis, and fibromyalgia, to name a few [10•].

One series of case reports demonstrated significant pain
relief in a young woman with acute low back pain after heavy
lifting, in which ibuprofen was ineffective and the patient
declined oxycodone-acetaminophen. The darts were placed
by a senior emergency medicine resident who was a novice
to the procedure. Another in the series involved a 15-year-old

Fig. 1 Sample points for auricular
acupuncture
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with low back pain, for whom ibuprofen was ineffective and
the mother refused any opioid medication. Battlefield acu-
puncture inserted by an emergency physician reduced pain
to a 4 out of 10, and the patient had minimal pain 1 week later.
Two other cases, of carpal tunnel syndrome in a 19-year-old
and appendicitis in a 9-year-old respectively, demonstrated
significant pain relief. In the latter case, the needles were left
in place for 90 min and removed just prior to transfer to the
operating suite [11].

A larger study comparedmorphine sulfate and acupuncture
in a series of patients who presented acutely with renal colic.
A total of 119 patients were enrolled in the study, comparing
pain intensity and timing of pain relief. The dose of morphine
used was 0.1 mg/kg every 5 min until their pain score dropped
by at least 50% of its baseline value. Analgesia was not only
achieved faster in the acupuncture group—14 min versus
28 min for a 50% reduction in the pain score—but acupunc-
ture was associated with a deeper analgesic effect than titrated
morphine, with no major side effects. Insertion sites
corresponded to the urinary bladder meridian points to the side
of the pain. In this study, needles were inserted into the skin to
a depth of 1–2 cm, until de qi, a feeling of numbness and
tingling within the range of the acupuncture point, was
achieved [12].

Another study conducted in Tunisia and published recently
showed that acupuncture was more effective and faster in
relieving pain than was intravenous morphine [13]. In the
morphine group, 85 of 150 experienced adverse effects, most
frequently dizziness, while 4 of 150 in the acupuncture group
experienced minor adverse effects, chiefly needle breakage.

It has been used in the emergency department for low back
pain, migraine, and ankle sprain, as noted in one randomized
study of 270 participants in Australia. The primary outcome
was pain at 1 h (T1). Acupuncture was compared with phar-
macologic therapy, including the following drugs: tramadol,
dextropropoxyphene, paracetamol (acetaminophen), diaze-
pam, metoclopramide, ibuprofen, and paracetamol with co-
deine. Acupuncture was provided by either a registered
Chinese medicine practitioner or an ED physician with medi-
cal acupuncture qualifications. In this report, acupuncture pro-
vided analgesia comparable to that of pharmacotherapy for
back pain and ankle sprains, but not for migraine [14].
Notably, patients in the acupuncture group were at least as
satisfied after 48 h than were those receiving pharmacotherapy.

Acupuncture was demonstrated to be effective in relieving
pain during delivery and reduced the need for pain medication
in another report [15]. Randomized controlled trials have not-
ed acupuncture to be effective for neck pain, osteoarthritis,
and headache [16]. Acupuncture for sickle cell painful occlu-
sive crisis has been reported [17].

One recent meta-analysis from Australia reviewed the sta-
tus of acupuncture in the emergency setting. Currently in
Australia, acupuncture is delivered in the ED occasionally

by doctors and nurses whose level of training varies.
Outcomes in this meta-analysis included measures of acu-
puncture versus sham treatment, acupuncture versus standard
analgesia, and acupuncture as adjunct to standard care.
Complicating the analysis was the fact that some reports uti-
lized ear acupuncture, while some employed body acupunc-
ture. There were 14 randomized controlled trials in the meta-
analysis, comprising 1210 patients from 1991 to 2016. The
most commonly studied conditions included limb fractures,
migraine, mixed pain conditions, back/spinal pain, and renal
colic. All scores favored acupuncture over sham therapy.
Acupuncture was found to be non-inferior to standard analge-
sic care as regards pain outcomes and patient satisfaction. Two
trials reported a reduction in analgesic use at 24 and 48 h; two
did not. Between 52.5 and 99.2% of patients said that they
would be happy to receive acupuncture again [18].

Another recent review and meta-analysis evaluated a vari-
ety of nonpharmacologic pain interventions and their efficacy
in reducing pain in the emergency setting. Studies analyzing
acupuncture efficacy included the following countries:
Tunisia, the USA, Australia, Brazil, Taiwan, and Turkey.
Overall, acupuncture was found to decrease pain immediately
until ED discharge, and improve nausea and anxiety [19•].

Implementation of Acupuncture
in the Emergency Department: One Model

Studies dating from over 10 years ago have assessed the safety
and effectiveness of acupuncture in the emergency setting [20,
21]. Armed with this data, and after integration of comple-
mentary therapies elsewhere in the hospital, one hospital in
Minneapolis chose to implement acupuncture in the emergen-
cy setting by scheduling an acupuncturist for 15–30 h per
week in the ED. The acupuncturist first started by shadowing
providers, funded by a grant and by a philanthropic donor.
Acupuncture referrals in the electronic health record were re-
quired to be entered by clinical providers. An acupuncturist
licensed by the Minnesota Board of Medical Practice deliv-
ered the procedure. The acupuncturist was free to determine
the acupuncture points, depth of needles, and needle stimula-
tion for each patient. Of 279 patients approached by the acu-
puncturist, 248 received services. Sessions lasted on average
23 min. Mean pain scores decreased from 6.80 to approxi-
mately 4.3, on a scale from 0 to 10, a significant difference.
Anxiety also was significantly diminished. This was a feasi-
bility study which demonstrated a significant decline in pain
and anxiety following acupuncture therapy [22]. One report
cited a mean time for acupuncture administration to be only
6 min in 3 randomized control trials, although body acupunc-
ture may delay usual emergency care by up to 30 min [18].

Acupuncture has been shown to reduce pain significantly
in another pilot study conducted in the emergency setting, as
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well as to diminish anxiety and stress. In this study, most
treatments lasted 20–30 min, using from 8 to 15 needles. For
this report, it was employed largely for headache, abdominal,
and back pain [23].

Battlefield acupuncture (BFA) has been described as an
auricular acupuncture, using up to 5 auricular acupuncture
points per ear in sequence. (see Fig. 1) It was developed in
2001 to provide a rapid and safe pain relief for military men
andwomen suffering from acute or chronic pain. After placing
each needle, the patient is encouraged tomove, ambulate, or at
least to move their upper extremities. If the pain level is not
significantly reduced, the BFA protocol is started in the other
ear. The protocol has been taught to emergency physicians in a
1-h workshop using gold darts or traditional acupuncture
needles [24]. A very recent report from the 2019 lay press
advocates the use of acupuncture in pain management in the
acutely injured [25].

The Procedure Itself: a Few Descriptors
and a Bit of Language

It is outside the scope of this discussion to cover the details of
acupuncture points. Sterile, single-use acupuncture needles are
used, generally 0.16 mm, 0.18 mm, or 0.20 mm in diameter.
Different styles of acupuncture exist: Traditional Chinese
Medicine (TCM), auricular acupuncture, as in Battlefield
Acupuncture, Chinese Scalp Acupuncture, Korean Hand
Therapy, Balance Method, Yamamoto Scalp Acupuncture,
Sports Acupuncture, Shonishin Japanese Pediatric Acupuncture
and Master Tung, to name a few. De qi, a sensation of ache,
numbness, or distention mentioned earlier, may be sought.
Needle retention time ranges from seconds to some days [26].

The number of points used during acupuncture intervention
in the EDmay be as low as 2 or as high as 14. Points are labeled
typically with letters and numbers: SI 3, LI 4, GV 20, TH 5, BL
60. Ear points include thalamus, cingulate, Shenmen, and point
zero, and omega 2 [18]. (see Figs. 1 and 2) Traditional Chinese
Medicine (TCM) recognizes 20 meridians, with branching sub-
meridians. There are twelve primarymeridians: LU for lung, SP
for spleen, HT for heart, BL for bladder, GB for gall bladder,
PC for pericardium, ST for stomach, LI for large intestine, KI
for kidney, SI for small intestine, LV for liver, and TH for triple
heater. The main meridians transport life energy, or qi. More
than four hundred acupuncture points have been described.
More advanced practice incudes extra-ordinary meridians and
distinct meridians. For example, Foot YangMing and Hand Jue
Yin are Japanese and ChongMo andYangWeiMo are Chinese
extraordinary meridians, respectively. These were mentioned in
the cases cited earlier. There are 8 Chinese and 4 Japanese
extraordinary meridians.

Auricular acupuncture is of particular interest, since the ex-
ternal ear contains the highest concentration of acupuncture

points, with more than 200 cited, of which 43 auricular
acupoints have been proven therapeutic according to the
World Health Organization [27]. One study enrolled 19 pedi-
atric patients with migraines. Two migraine lines were found
on the ear, and gold semipermanent ear needles were placed,
with patients monitored for 15 min. All subjects showed im-
provement or resolution of migraine headache, 14 of whom
had complete resolution of symptoms. An electrical point find-
er was used in some cases. This device emits an acoustic alarm
when a change in electrical resistance is detected, signifying a
potentially active auricular acupoint (see Fig. 1) [28]. Typical
abbreviations therefore could include BFA for Battlefield
Acupuncture, or ATP for Auricular Trauma Protocol.

Proposed Mechanisms of Action

Multiple explanations have been proposed for the efficacy of
acupuncture. These include the release of endogenous opioids
[29], modulation of the adrenergic system [30], and the N-
methyl-D-aspartate (NMDA) system [31].

As well, acupuncture has been demonstrated to modulate
the inflammatory cascade, affecting the hypothalamic-
pituitary axis and a number of cytokines. Some chemical me-
diators of inflammation which acupuncture acts on include
substance P, vasoactive intestinal peptide, glutamate, nitric
oxide, and gamma-amino butyric acid (GABA). There is ev-
idence that acupuncture alters the metabolism of substrates
involved in the facilitatory pathways of chronic pain, such as
interleukin-1 and N-methyl-D-aspartate receptors. Human
neuroimaging from functional MRI and PET scans show that
stimulating acupuncture points moderates anti-nociceptive
brain regions, including somatosensory areas, prefrontal and
insular cortex, and hypothalamus [32•].

Fig. 2 Homunculus mapped onto the external ear

Curr Emerg Hosp Med Rep (2019) 7:196–202 199



As for migraine, noted above for auricular acupuncture, it
has been noted that the ear receives innervation from the au-
ricular branch of the vagus nerve, the auriculotemporal branch
of the trigeminal nerve, the great auricular nerve from the
second and third cervical roots, and the facial and
glossopharyngeal nerve. If vestibular migraine is related to
neurogenic inflammation from activation of a trigeminal-
vestibulocochlear reflex, then is has been postulated that tri-
geminal innervation of the ear is responsible for the auricular
acupuncture effects of migraine headache treatment. Structure
modulating trigeminal pain input has been demonstrated to be
affected by acupuncture [28, 33].

Limitations of Acupuncture in the Emergency
Setting

Acupuncture sessions in the non-emergency setting last typi-
cally from 15 min up to 1 h. An acupuncturist may employ
approximately 10–15 points, leaving needles in place for 10–
15min. There may be as many as 400 total points employed in
practice, with 20 meridians recognized by TCM and 14 main
channels associated with specific organs. It is a complex sys-
tem to learn. Acupuncture does not seem to cause an inordi-
nate amount of excess time in the ED. However, most reports
have not directly studied time spent [19•].

Acupuncture presents some difficulties in a hectic environ-
ment. Fewer acupuncture points and shorter treatment ses-
sions may be required. Access to certain parts of the body
may be limited by presenting acute conditions [22].

Insurance Coverage and Licensure: Reaching
Mainstream Society

Acupuncture is used in 103 World Health Organization coun-
tries, with insurance coverage in 18 countries [10•, 34]. More
recently, Blue Cross Blue Shield of Tennessee approved cov-
erage of acupuncture, while removing oxycontin from its list
of approved pain therapies [35]. Therefore, the insurance in-
dustry is already on record as approving coverage for acu-
puncture, especially as an alternative to narcotic usage.
Whether Medicaid and Medicare follow suit remains to be
seen.

It is notable that more than 20 years ago a National Institute
of Health panel indicated that acupuncture could be useful as
an adjunct treatment, or alternative therapy or management of
addiction, stroke rehabilitation, osteoarthritis, low back pain,
and carpal tunnel syndrome [36].

There are currently certifying agencies for acupuncture,
most notably the National Certification Commission or
Acupuncture and Oriental Medicine and the American
Board of Medical Acupuncture. The American Academy of

Medical Acupuncture and the American College of
Physicians have endorsed acupuncture as treatment for pain
in general [32•].

There is mounting evidence that family physicians trained
in acupuncture prescribe fewer “strong” opioids such as oxy-
codone or fentanyl than those without acupuncture training. A
survey of American Family Practitioners who had completed
either a 20-h course with an emphasis on auricular acupunc-
ture, or a course in medical acupuncture spanning over 220 h
of training on multiple forms of acupuncture noted that only
2% of those trained in auricular acupuncture and no physi-
cians trained in medical acupuncture said they that they had
written prescriptions for oxycodone or fentanyl for over 10
patients within the past month. While the American
Academy of Family Physicians has no specific policy on acu-
puncture as of this writing, it has endorsed acupuncture as one
of several nonpharmacologic treatment options for most pa-
tients with acute, subacute, or chronic low back pain [37].

Acupuncture: Debunking the Concept
of Placebo Effect

It may seem counterintuitive to some that a non-
pharmacologic treatment can possibly reduce pain. In case
series, the placebo effect must be taken into consideration.
However, acupuncture releases endogenous opioids in the
body. Its analgesic effects are blocked by naloxone [38, 39].

This has been confirmed by others, who noted that there is
evidence that acupuncture stimulation releases endorphins,
and that effects of acupuncture can be blocked by opioid an-
tagonists [40]. Functional magnetic resonance imaging has
shown effects with acupuncture, with changes in the oxygen-
ation signals in the limbic system [41•].

Adverse Effects or Complications
of Acupuncture

Any use of needles carries with it the risk of blood-borne
infections such as hepatitis or HIV, local bleeding, or soft
tissue infection. Organ puncture, pneumothorax, or cardiac
tamponade can result from penetrating injury. Serious adverse
events appear to be exceedingly rare. Practitioners in this
country are required to use disposable sterile needles.

In one review of 675 patients, the seven potentially signif-
icant adverse events were three needle breaks, and 4 syncopal
episodes [18]. Hematoma, erysipelas, and needling pain are
other potential complications.

Although outside of the scope of this discussion,
thoracoabdominal acupuncture has been associated with sig-
nificant and life-threatening complications. One study from
Korea listed 10 cases of pneumothorax, including bilateral
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pneumothorax, and 2 cases of pneumoperitoneum, one of
which required emergency total colectomy. Spinal cord injury
and cardiac tamponade have also been reported. Notably, in
that country, only Korean Medicine doctors, with different
training frommedical doctors, have been permitted to perform
acupuncture treatment [42]. Long acupuncture needles- up to
15 cm- have been associated with acute traumatic pancreatitis
and injury to the abdominal aorta. Whether some complica-
tions may be avoided with specific training and precise guid-
ance on the depth, direction, and angle of needle insertion is
unclear [43, 44].

Conclusions

Acupuncture is an ancient treatment modality. It has been
utilized for literally thousands of years. Its role in terms of
pain relief in the emergency management of painful condi-
tions is still being elucidated. Technology has shown that the
salutary effects of acupuncture are demonstrable objectively.
Respiratory depression, gastrointestinal side disorders, and
hypotension, widely reported with the use of narcotics, are
nearly nonexistent with acupuncture. There is increasing evi-
dence demonstrating that acupuncture reduces narcotic use.
Although literature is increasing, there is a lack of high-
quality evidence in Western literature that acupuncture, as an
adjunct to usual care, is beneficial in managing pain and anx-
iety in the emergency setting. Acupuncture may be a suitable
alternative when concerns for analgesic drug side effects are
significant. It has a distinct advantage of being low risk and
low cost. Randomized controlled trials with rigorous designs
are welcomed.
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