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Abstract

Context: Neck pain is a common phenomenon and affects a large segment of the population. Chronic neck pain, lasting more
than 3 months, likely occurs in 10% - 30% of patients with acute neck pain and affects up to 288 million cases globally, carrying a
significant cost in terms of quality of life, disability, and healthcare dollars. Here we review neck pain background, acupuncture
and the evidence that exist to support acupuncture use in chronic neck pain.

Results: Neck pain not only affects quality of life directly, but also contributes to depression, job dissatisfaction and reduced pro-
ductivity. Unfortunately, neck pain is strongly linked to office and computer work and is likely to continue increasing in prevalence.
Traditional treatments, such as analgesics, physical therapy, exercise, and non-invasive therapy bring some relief, and invasive ther-
apyisindicated if anatomical pathologies exist. Acupuncture is a form of integrative medicine, originally described and practiced in
traditional Chinese medicine and now expanded to include methods including acupressure, dry needling, and others. Traditionally,
it focused on restoring the patient’s flow of Qi by puncturing specific points along the meridians. It has previously been shown to
be effective in other forms of chronic pain and disability. Clinical trials studying acupuncture for neck pain have shown significant
reduction in both pain and associated symptoms. These therapies are reviewed in this text.

Conclusions: Neck pain isacommon and significant global problem. Acupuncture, dry needling, and cupping were all shown to be
effective in alleviating pain both immediately after treatment, as well as provide long-lasting relief. These treatments are generally
safe and inexpensive and should be considered as part of a multimodal approach for the treatment of neck pain. More head-to-head
studies will provide better data to support a choice of a specific treatment over another.

Keywords: Alternative Medicine, Integrative Medicine, Chinese Medicine, Chronic Pain, Disability

1. Context

Acupuncture is the act of placing small needles into de-
fined points on the body. These defined points of the body
were characterized by ancient Chinese acupuncture prac-
tices which found these points to allow better flow of an en-
ergy known as “qi” (1). The theory is that when these points
are penetrated by needles, it will open any kind of blockage
that is not allowing this energy to flow correctly (2). If an

individual has a blockage or an excess of this energy, this is
when symptoms will start to appear and thus restoring the
balance of the energy is what is thought to relieve the indi-
vidual of the symptoms their body produces(2). Because of
the theory that acupuncture diminishes symptoms, many
studies have investigated the effectiveness of acupuncture
on things like knee pain, back pain, headaches and other
pain conditions, which has resulted in acupuncture being
performed in medical offices and insurance companies be-
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ginning to cover the procedures (2). This study has chosen
to focus its efforts on the use of acupuncture for neck pain.
Neck pain can be classified as non-specific or complicated.
Neck pain that is classified as non-specific can be caused
byamechanicalissue, such asan acceleration-deceleration
movement in a motor vehicle accident, or caused by a pos-
tural mechanism (3). Furthermore, complicated neck pain
affecting the cervical spine can present with neurological
symptoms such as radiculopathy or myelopathy (3). In ad-
dition, neck pain can be classified into acute or chronic
pain. Acute neck pain can last for weeks to months, but
the pain resolves after a short period of time. Chronic neck
pain is pain that last longer than 3 - 6 months and does
not resolve after the acute phase; about 50% - 85% of pa-
tients with acute neck pain will go on to develop chronic
neck pain (4). Neck pain is a highly prevalent disorder; in
2017, there were an estimated 288.7 million global cases (5).
The 1-year incidence of neck pain was shown to be 10% - 21%,
with a significant number of cases seen in office or seden-
tary employees (6). Different approaches exist to the treat-
ment of beck pain, a highly prevalent disorder with signif-
icant associated disability. Here we review the evidence of
acupuncture in neck pain and the efficacy of such treat-
ments.

2. Neck Pain

Neck pain can be characterized many ways but perhaps
the best method is by duration. Acute neck pain is charac-
terized typically as lasting less than 6 weeks, subacute less
than 3 months and chronic greater than 3 months.

Neck pain has a wide differential diagnosis, but most
cases seen are musculoskeletal in nature. It may be difficult
to isolate a single cause for neck pain as many times mul-
tiple conditions are present. This is further compounded
by vague and non-specific symptoms that herald the pre-
sentation of degenerative changes (3, 7-9). A pure defini-
tion of neck pain that is only perceived from thoracic verte-
brae1to superior nuchalline. This excludes cervical radicu-
lopathy as this pain is felt in the arm and shoulder. This
can be a confusing as cervical radicular pain comes from
the neck but is perceived in the shoulder. The innerva-
tion of the structure the pain is coming from is more im-
portant than the structure itself. This is an important dis-
tinction as the approach is different depending on cause
and location (10). The global burden of disease (GBD 2005)
does include shoulder and upper extremity pain as many
studies and reports include these causes as well. Evalua-
tion and diagnosis criteria are centered around excluding
causes that would need urgent intervention/evaluation
such as trauma, tumors, neurologic infections, and cer-
tain rheumatologic conditions. If a patient presents with

signs/symptoms that would indicate a serious cause they
must be urgently evaluated with appropriate imaging, lab
testing, or diagnostic testing to identify a specific cause (11).
If a patient is not suspected of having a serious cause, then
adetailed historyand physical are appropriate. Many cases
of neck pain in the absence of trauma or serious symp-
toms do not require imaging, however plain radiographs
are preferred for bony injury/pathology and magnetic res-
onance imaging is preferred for soft tissue injury (7, 12).

Neck pain is a common complaint seen by healthcare
personnel, it is estimated that the 1 year incidence of all
neck pain is 10.4% and 21.3% (6). Mean prevalence is diffi-
cult to calculate as prevalence ranges can be as much as
80%. This is due to the prevalence differences in sex, oc-
cupation, location and income (6, 13, 14). Per GBD 2005
dataneckpainis more prevalentin women, urban settings,
and high income countries, with the highest risk age range
from 35 - 49 years old (6, 13). Remission is difficult to cal-
culate as some sources define remission as a cured state.
However the GBD 2005 defines it as an asymptomatic state
and found remission rates of 33% to 65% (6). While diffi-
cult to calculate it is estimated that 10% - 30% of patients
with acute neck pain will develop chronic neck pain (15).
Physical and psychosocial categories can be used to exam-
ine the risk factors for neck pain. Job satisfaction and gen-
eral psychological health is related to neck pain prevalence
with depressed mood, high stress and perceived strain be-
ing the greatest risk factors. It must be noted that chronic
pain can be mood altering itself (16, 17). Positioning (most
commonly reported) and neck strain levels are a large part
of the physical risk factor category but level of physical ac-
tivity and neck strength, mobility, and endurance also play
a part in neck pain (6, 16, 17). Risk for poor recovery from
neck pain include somatization, sleep difficulties female,
low level education, and severity of initial neck pain (6, 18,
19). It is worth noting that many of these risk factors are
modifiable.

Pain can be grouped in many ways but perhaps the
most common is by clinical significance. This is broken
down into serious signs/symptoms/causes and not seri-
ous signs/symptoms/causes, common causes and uncom-
mon causes, and valid complaints or not valid complaints
with overlap multiple groups. Tumors, neurologic infec-
tions, rheumatoid arthritis, ankylosing spondylitis, vas-
culitis, and fractures are serious but rare (10).

Triage of neck pain is based on history and physical.
The Neck Pain Task force recommends neck pain should be
split into 4 groups: Grade I, no signs of major pathology
and no or little interference with daily activities; grade II,
no signs of major pathology, butinterference with daily ac-
tivities; grade III, neurologic signs of nerve compression;
grade 1V, signs of major pathology. Blunt trauma should al-
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ways be based on NEXUS criteria or Canadian C-spine rule
(20).

Current treatment options for neck pain include non-
invasive methods including NSAIDS, muscle relaxants, mo-
bilization/manipulation, exercises, electromagnetic ther-
apy/TENS, and acupuncture. NSAIDS and muscle relax-
ants are quite common however do not carry enough ev-
idence to determine if they are effective and carry the
risk of GI upset and drowsiness respectively (20, 21). In
addition, neck pain in the absence of structural pathol-
ogy/trauma is recommended to be treated with conserva-
tive therapy that is mobilization/manipulation, exercises,
acupuncture and electromagnetic therapy/TENS. Manipu-
lation, exercises, and electromagnetic therapy/TENS can
cause mild transient increase in pain. These methods usu-
ally provide only short term relief (20, 22). Opioid-based
therapy, whether oral, infusion or transdermal may be ef-
fective (23). In trying to avoid opioid use, cannabis has
also been gaining recognition in the treatment of chronic
pain (24). Infusion therapy may also include options such
as ketamine, lidocaine, magnesium, and dexmedetomi-
dine (25-30), while considering possible side effects, such
as toxicity, addiction, and psychosocial harm (31, 32). In-
vasive interventions such as surgery, radiofrequency ab-
lation, surgical, root injections, epidural injections, are
not recommended unless patients have neck pain associ-
ated with structural disruption or radiculopathy (20, 22,
33). More novel approaches, such as neurotomy and spinal
cord stimulation have been proven to be effective in simi-
lar syndromes and may provide relief for neck pain as well
(34-40).

The majority of patients with neck pain will recover
with conservative treatment despite the many etiologies
of neck pain (7). As noted above conservative treatment
can provide short term relief to recovery. Regardless many
invasive techniques such as radiofrequency ablation and
intra-articular steroid injections are quite common for
chronic neck pain that is refractory to conservative treat-
ment. However, there are no studies that demonstrate
their efficacy. Medial branch block is primarily a diagnos-
tic technique but did demonstrate significant pain relief
with repeated injections regardless of whether steroids
were included with the local injection (11, 22). In the ab-
sence of serious pathology, no surgical technique has sci-
entific support. The majority of patient remain signifi-
cantlyimpaired post-surgery(7,33). In patient with serious
pathology surgery seems superior to non-invasive treat-
ments only in the short term (3, 7).
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3. Acupuncture

Acupuncture is part of traditional Chinese medicine
where eliciting pain in one distinct area of the body is
found to relieve pain and symptoms in another distinct
area of the body (41). Acupuncture is thought to have orig-
inated in the fifth century and is a major component of
the history of Chinese medicine that has been practiced for
over 3,000 years (42, 43). In terms of performing the proce-
dure, an acupuncture procedure is performed by placing
a number of needles, between 5 and 20, in various defined
areas of the body for a period of time (44). The needles can
stay in the skin for as long as 20 minutes, and they may be
manipulated by the practitioner during the procedure to
produce the sensation they are seeking (44). Depending
on the symptoms being treated, the initial treatment visit
can last up to one hour, and subsequent visits can last half
an hour and be as frequent as twice per week (44). A certi-
fied acupuncture practitioner will determine the amount
of needles, placement of the needles, and frequency of the
visits in order to best suit the condition being treated (44).
Historically, it is believed that acupuncture was brought
to Europe and America during the 18th century and there-
after it has been researched and attempted to be impli-
cated in clinical practice (42). The theory is that acupunc-
ture originated when early human civilization would place
warm stones on areas of the body to relieve pain and symp-
toms they were experiencing (43). Throughout the evolu-
tion of acupuncture, pain was relieved by causing pain in
another area by evolution methods of stones, bones, bam-
boo, iron, silver, gold, and now currently stainless steel in
the acupuncture that we think of today (41). After acupunc-
ture was introduced to places outside of China and started
to gain popularity, many studies have been conducted to
determine if there is a benefit in the use of acupuncture in
things such as urinary tract infections, neuropathic pain,
peripheral neuropathy, hip osteoarthritis, cerebellum bal-
ancing, allergic rhinitis, treatment of hypolactation, de-
pression, gynecological conditions, migraine, chronic pro-
statitis, and post stroke spastic hemiplegia (2, 45-56).

Upon investigation of the specific mechanism of
acupuncture, it was determined that traditional Chi-
nese culture proposes that the mechanism of action of
acupuncture is centered around the theory that the body
has meridians, which are channels connecting each body
part to each other, and collaterals, that interconnect the
channels between each other (41). The theory is that blood
and qi are being transported through these meridians and
channels and this transportation must be equal to regu-
late and keep the body working properly (41). Qi is defined
as an energy that is vital in promoting regulation of every
function of the body and the goal is to have qi energy flow-
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ingattherightamount, withoutany obstructions or block-
ages of the flow (41). When qgi energy is not flowing equally,
either in excess or lacking, or is found to be blocked, this
is when symptoms and pain begin to develop (41). It is
through these defined channels and collaterals that dis-
tinct acupuncture needle locations have been defined to
helpreduce painina certain body part, to provide the most
benefit in equalizing the qi energy when being punctured
(41). Aside from the traditional theory of the mechanism,
studies have been performed to determine the mechanism
of pain relief and one study concluded that the pain re-
lief was not from the qi energy theory, but it was from
neuroelectric stimulation causing neuropeptide gene ex-
pression (57). Other studies have shown that when the
acupuncture needle penetrates afferent nerves, this may
cause the release of opioids endogenously that improve
pain (58). In addition, studies conducted using functional
MRI have concluded that acupuncture effects are linked to
specific regions of the brain and their placement impacts
important brain structures and function (59). Different
methods for acupuncture have been tested; clinical trials
have shown efficacy in many fields, including chronic back
pain, headache, and recovery time from general anesthesia
(56, 60-64).

Once acupuncture is put into practice to achieve the
desired mechanism, other things to consider are side ef-
fects from the procedure. In a study that investigated ret-
rospective studies, case reports, and surveys of medical
providers, they concluded the following to be the most
common adverse effects of acupuncture: bruising, needle
site bleeding, diarrhea, increased pain, nausea, vomiting,
fainting, psychiatric disturbances, headaches, sweating,
dizziness, and aggravation of symptoms (65). The same
study compiled a list of rare complications which include:
pneumothorax, spinal cord injury, hepatitis B, septicemia,
injured organs, convulsions, and argyria (65). More specif-
ically, a systemic review on acupuncture safety that looked
atnine different studies found that the most common side
effects were: needle pain, tiredness, and bleeding (65).
Contraindications to acupuncture are in patients with au-
tomatic implantable cardioverter defibrillator and in pa-
tients who have a history of psychosis or delusions (2). In
addition, it is reported that patients who are pregnant or
receiving anticoagulation therapy are not completely con-
traindicated from acupuncture treatment, but they can
be at risk for complications (2). Furthermore, in a study
investigating the safety of acupuncture use in the pedi-
atric population, they concluded that there is a 1.55 risk
of adverse events in 100 acupuncture treatments, which
demonstrated that there is a low risk for adverse events in
pediatrics (66). Because acupuncture is a procedure that
can produce potentially adverse side effects, the FDA has a

close regulation on the needles used to perform acupunc-
ture to ensure the safety and sterility of the procedure.
The acupuncture needles are currently listed under class II
medical devices with the FDA and are grouped in the cat-
egory of complementary and alternative medicine items
(67).

4. Acupuncture and Needling for Neck Pain

4.1. Dry Cupping Studies

A randomized controlled trial (RCT) pilot study
(NCT01289964) investigated dry cupping as a treatment
for chronic neck pain (68). Fifty patients aged 18 - 75 with
chronic non-specific neck pain were randomized to re-
ceive treatment versus “wait list”. Pain at rest (PR), pain
related to movement (PM), neck disability index (NDI),
and quality of life (SF-36) were assessed. The study also in-
cluded sensory tests: Vibration-detection threshold (VDT),
mechanical-detection threshold (MDT), and pressure-pain
threshold (PPT). The treatment group received five dry
cupping treatments over a two-week period, with no
treatment in the control group. Common side effects
were short-lived and self-terminated, including pain in
tingling in treated areas and upper limbs, headache, and
tiredness. One participant discontinued the treatment
due to temporarily worsened symptoms. The treatment
group reported significantly less pain after dry cupping
treatment than the waiting-list group (PR: A-22.5 mm, P
= 0.00002; PM: A-17.8 mm, p = 0.01). Analysis of the pain
diaries (PD) demonstrated a gradual decrease in neck pain
for the treatment group. The pain diaries also showed that
after the fifth session, there was a significant difference in
pain between the treatment and waiting-list group (A-11,
P = 0.001). The SF-36 subscales for bodily pain (A13.8, P
= 0.006) and vitality (A10.2, P = 0.006) demonstrated
significant differences. There were significant differences
between the two groups regarding PPT at pain-related and
control areas (all P < 0.05), but not for MDT or VDT. The
study concluded that five dry cupping treatment sessions
appeared efficacious in alleviating chronic non-specific
neck pain. A significant decrease in mechanical pain sensi-
tivity in the treatment group suggests changed functional
pain processing (68).

Another RCT analyzed cupping in chronic neck and
shoulder pain (NSP) and measured changes in skin sur-
face temperature (SST) (69). This study randomized 62 par-
ticipants into a cupping or control group. The cupping
group received five cupping therapies at three acupunc-
ture points in the neck/shoulder areas, SI'15, GB 21, and LI 15,
for 10 minutes on each side of the body. The control group
rested for 20 minutes. SST was measured at 5-minutes in-
terval in the treated points, and blood pressure (BP) was
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measured before and after intervention. Pain was scored
using a visual analog scale (VAS), and a Likert scale mea-
sured the subjective experience of pain intensity. The study
found a significant increase in SST of about 2°C in the treat-
ment group, as well as a significant decrease in BP (from
117.7 £ 2.9 mmHg to 111.8 £ 2.3 mmHg), however, there was
no significant change in BP from the control group. Pain
was significantly reduced in the treatment group, with av-
erage VAS decrease of 6.1 points (versus only 0.2 in the con-
trol group) for neck pain and 5.9 (versus 0.6 in controls) for
shoulder pain (69).

ChiCTR800014723, an RTC, examined the effectiveness
of ischemic compression therapy, dry cupping, and the
combination of the two therapies in treating trigger
points (TPs) associated with neck pain. The study random-
ized 24 patients to either treatment, or both and mea-
sured PPT, neck ROM and NDI pre-treatment and at four
weeks post-treatment. All three groups demonstrated sig-
nificant improvement in NDI, PPT, and neck ROM in com-
parison to the pre-treatment results. The study did not find
amajor difference between ischemic compression and dry
cupping. The combination of the two treatment methods
demonstrated more rapid and greater improvement (70).

A review by Trofa et al. (71) reviewed the above men-
tioned works and others. Though relatively safe, some
studies reported adverse events of post-inflammatory hy-
perpigmentation, anemia requiring transfusion, forma-
tion of abscess, keloids, burns, blisters, body ache, skin lac-
eration, itching, and pain at the site of cupping (71).

4.2. Dry Needling Studies

A prospective, nonrandomized study investigated the
pain-reducing effects of dry needling on myofascial trigger
points (MTrP). Participants experienced shoulder or neck
pain for more than three months and had active myofas-
cial trigger points. Each participant received three dry
needling treatment sessions weekly. The study’s primary
outcome measurements included pain evaluations taken
atbaseline and after treatment using the VAS, the Brief Pain
Inventory, and the status of the myofascial trigger point
rated as either active, latent, or resolved. Of 52 participants,
41 experienced a trigger point status change from active
to latent or resolved, and 11 reported no change. The re-
duction in all pain scores was significant (P < 0.001). Sec-
ondary outcome measurements involved a profile of mood
states, Oswestry disability index (ODI), short form 36 (SF36)
scores, and cervical ROM. PPT did not significantly change
in either unilateral or bilateral MTrPs; physical function-
ing subscale scores increased significantly, as well as ODI
scores, but not VAS scores. There was also improvement in
cervical ROM. The study concluded that dry needling sig-
nificantly reduced pain and changed trigger point status.

Anesth Pain Med. 2021; 11(2):e113627.

The reduced pain was associated with an improvement in
function, disability,and mood (72).

A randomized, single-blinded clinical trial (IS-
RCTN22726482) examined the effectiveness of deep dry
needling (DDN) of MTrPs as a treatment for chronic non-
specific neck pain (NSNP). 128 subjects with NSNP and
active MTrPs in cervical muscles were randomized to
either the DDN group (DDN-plus passive stretching) or
the control group (only passive stretching). Each group
was provided with four treatments over two weeks and
followed up six months later. Some participants experi-
enced soreness and localized bleeding at the site of needle
insertion lasting < 1 week. Significant reductions in PPT,
Pain intensity, ROM, strength and perceived disability (73).

A RCT (NCT02301468) examined the short- and long-
term treatment effects of dry needling (DN) and manual
pressure (MP) for myofascial pain in women. 42 female
patients were randomized to receive four treatments of
either DN or MP. One participant in the MP group and
three in the DN group dropped out. Some soreness after
dry needling treatment was reported. The study did not
find significant differences between the two groups in PPT,
muscle characteristics pre-and post-treatment, the neck
disability index (NDI),and pain numeric rating scale (NRS).
However, three months post-treatment, both groups expe-
rienced significant improvement in NDI and NRS, as well
as PPT, muscle elasticity and stiffness (74).

4.3. Acupuncture Studies

A systematic review of 265 RCTs and 5 non-RCTs regard-
ing complementary and alternative medicine (CAM) ther-
apies analyzed the efficacy, harm, and cost-effectiveness
of acupuncture, massage, spinal manipulation, and mo-
bilization treating pain of the back, neck, andjor tho-
racic region. The most common adverse events associ-
ated with acupuncture included minor bleeding, bruising,
soreness, pain at the needling site, lightheadedness, dizzi-
ness, and headache. The percentage of participants hav-
ing had an adverse event was no different than conven-
tional care or TENS groups. In treating chronic non-specific
low back pain, acupuncture significantly reduced pain in-
tensity compared to placebo, but only right after treat-
ment. (VAS:-0.59, 95 percent CI:-0.93,-0.25). The review did
not find a difference between acupuncture and placebo re-
garding intake of pain medication, overall improvement
in chronic non-specific low back pain, or post-treatment
disability. Regarding decreasing chronic non-specific neck
pain immediately post-treatment, acupuncture and sham-
acupuncture did not differ (VAS: 0.24, 95 percent CI: -1.20,
0.73). Compared to no treatment, acupuncture improved
pain intensity (VAS: -1.19, 95 percent Cl: 95 percent Cl: -2.17,
-0.21), disability (pain disability index; PDI), functioning
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(Hannover Functional Ability questionnaire-HFAQ), well-
being (SF-36), and range of mobility (extension, flexion),
immediately post-treatment. Overall, the studies that in-
volved sham-acupuncture more likely had statistically in-
significant results versus studies that involved placebos
such as laser therapy or medications. Studies produced
less consistent results when compared to other treatments
such as mobilization. When compared to conventional
treatment or no treatment, acupuncture was more eco-
nomical for treating chronic back pain (75).

A systematic review and meta-analysis examined four-
teen RCTs of acupuncture for neck pain. The review in-
cluded nine meta-analyses, seven of which demonstrated
positive. The meta-analysis of short-term pain reduc-
tion (continuous data), the primary outcome, showed
acupuncture more effective in treating neck pain com-
pared to the control. The analysis also showed that
acupuncture was better for pain relief than sham acupunc-
ture. Other positive findings included improvement in
neck ROM, cervical radiculopathy, and pain control (both
versus sham or no treatment) (76).

This article outlines the design and rationale of a ran-
domized, double-blind, controlled trial (code: ChiCTR-TRC-
12002206) that intends to examine the safety and efficacy
of acupuncture compared to sham acupuncture in treat-
ing neck pain caused by cervical spondylosis. The study’s
design is to randomize 456 recruited participants into
either active acupuncture or sham acupuncture group.
Treatments will occur five times/week for a total of two
weeks. The Northwick Park Neck Pain questionnaire (NPQ)
scale, short-form 36 (SF-36) scale, and McGill pain scale, de-
mographics, adverse events, and neck physiological func-
tion will be assessed at baseline and intervention for both
weeks. Follow-ups will occur at four, eight, and twelve
weeks post-intervention. This article was published in
2013, and the study’s published outcome is not available
per the Chinese Clinical Trial Registry (77).

A study examined acupuncture efficacy with seven
acupoint-penetrating needles on sixty patients with cervi-
cal spondylosis. The patients were randomized into either
group A, which received acupuncture with seven acupoint-
penetrating needles plus traction or group B, which re-
ceived acupuncture of non-relevant acupuncture points
plus traction. The study compared the two groups based
on efficacy and score changes for the Visual Analogue scale
(VAS), neck disability index (NDI), and the Pittsburgh sleep
quality index (PSQI). Group A demonstrated a significantly
higher total effective rate (90.0%) compared to group B
(76.6%) (P < 0.05). The post-treatment scores for VAS, NDI,
and PSQI were significantly lower for both groups than the
pre-treatment scores (P < 0.05). Group A demonstrated
significantly lower NDI and PSQI scores post-treatment

than group B (P < 0.05). The study’s findings concluded
that in patients with cervical spondylosis, acupuncture
with seven acupoint-penetrating needles plus traction had
greater efficacy, pain reduction, and better quality of sleep
versus acupuncture of non-relevant acupuncture points
(78).

A study analyzed fast acupuncture versus retaining
acupuncture in the treatment of the cervical type of cer-
vical spondylosis. The study randomized 60 participants
into either the fast acupuncture group or the retaining
needle group. For the fast acupuncture group, the nee-
dles were removed after the arrival of qi. For the retain-
ing needle group, the needles remained in place for 30
minutes. The study used the NPQ and short-form McGill
pain questionnaire (SF-MPQ) [pain rating index (PRI), Vi-
sual Analogue scale (VAS), and present pain intensity (PPI)]
to measure outcomes before and after treatment. For both
groups, the NPQ score decreased after treatment (both P
< 0.01), and the fast acupuncture group had greater im-
provement (P < 0.01). For both groups, all components
of the SF-MPQ were lower compared to the pre-treatment
scores (all P < 0.01). The fast acupuncture group had bet-
ter PRI sensation and PRI total score (both P < 0.05). Post-
treatment, the PRI feeling score, VAS score, and PPI scores
were not significantly different between the two groups
(all P> 0.05). With the fast acupuncture group’s total ef-
fective rate being 83.3% (25/30), there was not a significant
difference from the 76.7% (23/30) of the retaining needle
group (P > 0.05). The study concluded that both fast and
retaining needle acupuncture were efficacious in improv-
ing the cervical type of cervical spondylosis symptoms. The
study found fast acupuncture to be better than retaining
needle acupuncture [This article was originally written in
Chinese; only the abstract was available in English] (79).

A randomized controlled trial (code: ChiCTR-TRC-
14004932) investigated the efficacy of abdominal acupunc-
ture to treat neck pain. One hundred fifty-four neck
pain patients were randomized to either receive abdom-
inal acupuncture (group A) or non-penetrating sham ab-
dominal acupuncture (group S) and received three treat-
ments/week for two weeks. The Northwick Park Neck Pain
questionnaire (NPQ) assessed the primary outcome, mean
improvement in neck pain disability. Neck pain intensity
and health-related quality-of-life measures were secondary
outcome measurements. The study analyzed outcomes at
baseline, two weeks, and six weeks after the baseline as-
sessment. An additional follow-up meeting occurs after
fourteen weeks from the baseline assessment for the par-
ticipants who received abdominal acupuncture. In the
abdominal acupuncture group, 11 participants developed
bruises at the needle insertion site one time each. Nei-
ther group reported adverse side effects. The abdominal
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acupuncture group demonstrated greater improvement
compared to the sham acupuncture group in NPQ scores
at two weeks (intergroup mean differences, -5.75; 95% con-
fidence interval [CI], -9.48 to -2.03; P = 0.008) and at six
weeks (intergroup mean difference, -8.65; 95% CI, -12.13 to
-5.16; P < 0.001). At 14 weeks, the abdominal acupunc-
ture group had significantly greater improvement in NPQ
scores compared to baseline. The abdominal acupunc-
ture group had significantly greater improvement than
the sham acupuncture group regarding the intensity of
neck pain and health-associated quality of life measure-
ments. The findings of the study advocated for the efficacy
of abdominal acupuncture in treating neck pain (80).

A randomized, blinded crossover study examined al-
terations in the myoelectric activity of the upper trapez-
ius and non-specific neck pain after one acupuncture ses-
sion. The study included fifteen subjects with neck pain
(neck pain group, NPG) and fifteen healthy subjects (con-
trol group, HPG). Within each group, participants were
randomized to either receive one session of acupuncture
or sham acupuncture treatment. The acupuncture tar-
geted acupoints of triple energizer 5 (TE-5) and large intes-
tine 11 triple energizer 5 (LI-11 TE-5). The primary outcome
was the result of electromyography (EMG) of the upper
trapezius muscle. Before and following acupuncture treat-
ment, the EMG signal was recorded during step contrac-
tions involving four shoulder elevation force levels (15%,
20%, 24%, and 30% maximum voluntary contraction). The
study demonstrated significant decreases in amplitude of
EMG after acupuncture treatment in both the neck pain
group (F ;; = 26.82; P < 0.0001) and the control group
(Fiu2 = 21.69; P < 0.0001). For the NPG, the Numeric Rat-
ing Scale score (NRS) (F;,s = 51.61; P < 0.0001) and pain
area (F;, =32.03; P < 0.0001) demonstrated significant ef-
fects post-treatment for both acupuncture and sham. The
study found no difference between acupuncture and sham
acupuncture treatment for NRS score (NPG: F,,3 = 0.95; P
= 0.33), pain area (NPG: F;,3 =1.97; P = 0.17), or EMG am-
plitude (NPG: F,;;; = 0.47; P = 0.49; HPG: F;;, = 0.75; P =
0.38). No adverse effects were reported after acupuncture
treatment. The study concluded that acupuncture at TE-5
and LI-11 TE-5 acupoints, or close to these points, helped im-
prove neck pain. For both the NPG and control group, EMG
demonstrated decreased hyperactivity of the upper trapez-
ius muscle and increased resistance to muscle fatigue (81).

Areview analyzed 25 RCTs regarding noninvasive non-
pharmacologic treatments for chronic neck pain. Combi-
nation exercise and low-level laser therapy both improved
function and pain to a certain degree. Acupuncture pro-
vided some functional improvement but did not reduce
pain when compared to sham acupuncture. The Alexander
technique, a mind-body practice, also demonstrated some
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improvement in function. Massage did not improve func-
tion, and physical therapist-led relaxation techniques did
not improve function or pain. All of the above received a
strength of recommendation (SOR) of B due to inconsis-
tent or limited-quality evidence that is patient-oriented.
The review concluded that physicians should discuss these
nonpharmacologic options with patients and consider
including combination exercise, low-level laser therapy,
acupuncture, and the Alexander technique to treat chronic
neck pain (82).

A systemic review and meta-analysis of sixteen RCTs ex-
amined the safety and efficacy of acupuncture and elec-
troacupuncture in treating chronic neck pain. The re-
view included nine acupuncture studies and seven elec-
troacupuncture studies. The studies included in the re-
view had treatment groups with or without active control
and control groups that received typical intervention op-
tions, medication or physical therapy. The review exam-
ined the results of disability, quality of life, intensity, and
adverse effects. Of note, four trials included in the review
had an independent evaluator carry out allocation con-
cealment. Another trial used sealed envelopes. Therefore,
the bias risk was considered low for these trials. The re-
maining eleven studies did not specify allocation conceal-
ment or evaluation of bias. There was not a significant dif-
ference in pain between the acupuncture group and the ac-
tive control group (SMD 0.24, 95% CI:-0.27- 0.75), disability
(SMD 0.51, 95% CI:-0.01-1.02), or quality of life (SMD -0.37,
95% CI: -1.09 - 0.35). Acupuncture added into the control
group demonstrated greater pain relief in the studies with
unclear allocation concealment (SMD -1.78, 95% CI: -2.08 -
- 1.48). However, when acupuncture was added into the
control group in studies with good allocation concealment
there was no significant pain relief (SMD - 0.07, 95% CI: -
0.26 - 0.12). The electroacupuncture versus the control or
electroacupuncture plus the active control demonstrated
significant pain relief. However, the findings had a low
level of evidence. The review noted that no adverse events
were reported. The review concluded that acupuncture
and conventional therapy demonstrated similar effects re-
garding pain relief and disability. Pain relief was better
when acupuncture was added onto conventional therapy,
and electroacupuncture lessened pain to a greater degree.
The review stated that additional studies are needed as
forming a conclusion was challenging due to the risk of
bias and unreliability of the studies (83).

A randomized clinical trial (code:
IRCT20100127003217N12) investigated electroacupunc-
ture and biofeedback along with conventional therapy in
treating cervical myofascial pain syndrome (MPS). Fifty
participants were recruited and randomized into two
groups. The 25 participants in the electroacupuncture
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group completed the study. Twenty-five participants in
the biofeedback group started the study, but only 23 com-
pleted the study. Both groups received their respective
interventions twicefweek with six sessions in total. All
participants received 7.5 mg of meloxicam once daily and
taught exercises for shoulder and neck muscles. The study
assessed VAS for the severity of pain, NDI, ROM, and PPT
at pre-treatment, three weeks, and twelve weeks post-
treatment. The study set the primary outcome, measured
through NDI, as a 20% reduction in dysfunction and neck
pain at three months compared to the baseline measure-
ment. The electroacupuncture and biofeedback group
demonstrated significant improvement in all parameters
except for the PPT of the paravertebral muscles and lower
trapezius. The acupuncture group reached the primary
outcome to a greater extend compared to the biofeedback
group: 20 (80.0%) vs 10 (40.0%); rate ratio = 2 with 95% CI,
1.19 - 3.36; number needed to treat (NNT) = 2.5 with 95% CI,
1.54 - 6.58. Acupuncture showed greater clinical benefit
compared to biofeedback as per the values of NDI, VAS,
extension and left lateral-bending ROM, and PPT on the
left upper trapezius after the last treatment session until
the 3-month follow-up (P < 0.05). The study found both
electroacupuncture and biofeedback therapies coupled
with medication and exercises to decrease pain, increase
PPT and cervical ROM, and decrease functional disabil-
ity in patients with myofascial neck pain. Intergroup
differences demonstrated that for some parameters,
electroacupuncture was better than biofeedback. The
study concluded that electroacupuncture appeared to be
superior in treating cervical MPS (84).

An RCT (KCT0002320) examined the safety and effi-
cacy of thread-embedding acupuncture (TEA) using poly-
dioxanone along with conventional care for patients with
chronic non-specific neck pain (CNP) versus treatment
with only conventional care. A total of 106 CNP partici-
pants were randomized to either the TEA plus usual care
(TU) group or the usual care (UC) group. TEA treatments
occurred once weekly for a total of four weeks. The study
defined typical care for treating neck pain to include physi-
cal therapy, massage, spinal manipulation, and analgesics.
Typical care was provided as needed for patients in both
groups. The study’s primary outcome measurement was
the mean Neck Pain and Disability scale (NPDS) score.
The study’s secondary outcome measurements were pres-
sure pain threshold (PPT), Hospital Anxiety and Depres-
sion scale (HADS), clinically important difference (CID),
EuroQol-5 dimension (EQ-5D), and patient global impres-
sion of change (PGIC). Assessments occurred at baseline, 3,
5,and 9 weeks. In the TU group, 12 participants reported
adverse events associated with TEA of neck stiffness, bruis-
ing, skin flare, pruritus, and irritation due to the thread.

NPDS scores significantly improved in the TU group com-
pared with the UC group (adjusted group difference, week
5:13.74 [95% CI: 7.57-19.90]; P < 0.0001 and week 9: 17.46
[95% CI:11.15-23.76]; P< 0.0001). For the TU group at weeks
5 and 9, the fraction of patients with a lower NPDS score
of {11.5 points (minimal CID) was significantly higher than
the UC group. For both groups at weeks 5 and 9, the study
showed significant differences on the HADS, EQ-5D, and
PGIC, but not for the PPTs at the three measured sites, the
insertion area of the levator scapulae muscle, GB21 of the
upper trapezius, and the space extending 1.5 cm out from
the sixth cervical vertebra. The study’s findings indicated
TEA, along with conventional care, to be safe and effective
in treating CNP (85).

A systemic review and meta-analysis
(CRD42016042956) examined six RCTs regarding the
efficacy of acupuncture in treating localized unremitting
myofascial pain of the head and neck. The study’s primary
outcome measurement was the mean pain severity score
(VAS) for acupuncture versus sham-needling or no inter-
vention groups. No serious adverse events were reported.
There was a decrease in VAS scores for acupuncture groups
compared to sham needling/no intervention groups in
all six studies. The meta-analysis included only four of
the RCTs and showed acupuncture’s pain intensity score
19.04 points less than sham-needling/no intervention’s
score (95% CI: -29.13 to -8.95). The findings propose that
acupuncture may be safe and efficacious for decreasing
unremitting myofascial pain of the head and neck. Addi-
tional studies with a more standardized design are needed
to provide further compelling evidence (86).

Several RCTs are ongoing or in the recruitment phases,
mostly in China. These focus more on head-to-head tri-
als, that are missing from the landscape and would bet-
ter allow to correctly choose the type of intervention for
patients. ChiCTR-IOR-15006886 is a Chinese RCT that aims
to investigate the effectiveness of acupuncture in treating
chronic neck pain versus sham acupuncture. The study’s
design is to randomize 175 recruited patients into five
separate groups: a traditional acupuncture group (group
A), a shallow-puncture group (group B), a non-acupoint
acupuncture group (group C), a non-acupoint shallow-
puncture group (group D), and a sham-puncture group
(group E) (87). Other planned trials will evaluate acupunc-
ture for spondylosis (88), compare high and low sensitiv-
ity acupuncture to sham (89), and collect biometric data
comparing healthy volunteers and participants with NSNP
(90).

Anesth Pain Med. 2021; 11(2):e113627.



BergerAAetal.

5. Conclusions

Chronic neck pain is neck pain lasting 3 - 6 months,
pain that does not resolve after an acute phase. This can,
unfortunately, happen in up to 85% of patients suffer-
ing from acute neck pain, as estimated by some studies,
though more conservative numbers likely place this at 10%
-30%. This leads to extremely high prevalence, estimated
as high as 288 million cases globally in 2017. Most com-
monly, neck pain is of musculoskeletal sources, and most
risk factors are modifiable; though, these risk factors -such
as office and computer work- continue to increase in preva-
lence. Neck pain often leads to depression, reduced satis-
faction, and disability.

Traditional treatment for neck pain includes phar-
macologic agents, such as NSAIDs, muscle relaxants and
prescription analgesics. Mobilization and manipulation,
physical exercise and therapy, as well as electric (TENS) and
electromagnetic therapy. These conservative treatments
are recommended when no anatomical pathology exists;
if the latter does occur, more invasive methods, such as
intra-articular injections, radiofrequency ablation, medial
branch blocks and surgery may be indicated. These inva-
sive methods carry increased risks that must be weighed
in light of the specific pathology and patient choice.

Acupuncture involves inserting thin, firm needles into
specific points in a patient body in hopes to clear block-
ages and allow free flow of a person’s Qi. It has been used
in traditional Chinese medicine for hundreds of years and
recently explored through the eyes of Western Medicine in
several different conditions of chronic pain and disability.
Acupuncture has been expanded to include, beyond the
traditional Chinese methods, other methods that include
dryneedling, heatacupuncture, acupressure and electrop-
uncture. Dry cupping does not involve needling but is also
similar in method otherwise. Though the actual method
through which acupuncture alleviates pain is not clearly
understood, studies show that it likely involved nerve stim-
ulation via tactile skin stimulation leading to the release
of neuromodulators into the plasma and CSF, which then
lead to pain alleviation.

The above listed evidence shows a plethora of data,
most of it supporting the use of acupuncture and other
CAM in the treatment of neck pain. Indeed, Table 1 sys-
tematically summarizes the available evidence available
for the use of acupuncture in chronic neck pain. Acupunc-
ture was shown to have both immediate and long-lasting
effect on pain, disability, and related symptoms. It is gen-
erally safe and inexpensive. Unfortunately, very few head-
to-head trials exist, and it is hard to point at a certain inter-
vention as superior to others.

Anesth Pain Med. 2021; 11(2):e113627.

Footnotes

Authors’ Contribution: Study concept and design: AAB,
YL, LM, MAC, MTR, EMC, ADK, and IU. Analysis and interpre-
tation of data: AAB, YL, LM, MAC, and MTR. Drafting of the
manuscript: AAB, YL, LM, MAC, MTR, EMC, ADK, FI, AS, GV, OV,
and IU. Critical revision of the manuscript for important
intellectual content: AAB, YL, LM, MAC, MTR, EMC, ADK, FI,
AS, GV, 0V, and IU. Statistical analysis: AAB, YL, LM, MAC, and
MTR.

Conflict of Interests: The authors have no conflicts of in-
terest to disclose.

Funding/Support: No funding was received for the com-
pletion of this manuscript.

References

1. YangY, Wang LP,Zhang L, Wang LC, Wei ], Li ]], et al. Factors contribut-
ing to de qi in acupuncture randomized clinical trials. Evid Based
Complement Alternat Med. 2013;2013:329392. doi: 10.1155/2013/329392.
[PubMed: 23818924]. [PubMed Central: PMC3683432].

2. Hal MV, Dydyk AM, Green MS. StatPearls. Treasure Island (FL): Stat-
Pearls Publishing; 2020.

3. Binder Al Neck pain. BM] Clin Evid BM] Publishing Group; 2008.

4. Goode AP, Freburger |, Carey T. Prevalence, practice patterns,
and evidence for chronic neck pain. Arthritis Care Res (Hoboken).
2010;62(11):1594-601. doi: 10.1002/acr.20270. [PubMed: 20521306].
[PubMed Central: PMC2974793].

5. Fejer R, Kyvik KO, Hartvigsen ]. The prevalence of neck pain in the
world population: a systematic critical review of the literature. Eur
Spine J. 2006;15(6):834-48. doi: 10.1007/s00586-004-0864-4. [PubMed:
15999284]. [PubMed Central: PMC34894438].

6. Hoy DG, Protani M, De R, Buchbinder R. The epidemiology of
neck pain. Best Pract Res Clin Rheumatol. 2010;24(6):783-92. doi:
10.1016/j.berh.2011.01.019. [PubMed: 21665126].

7. Cohen SP. Epidemiology, diagnosis, and treatment of neck pain.
Mayo Clin Proc. 2015;90(2):284-99. doi: 10.1016/j.mayocp.2014.09.008.
[PubMed: 25659245].

8. Malik KM, Beckerly R, Imani F. Musculoskeletal Disorders a Univer-
sal Source of Pain and Disability Misunderstood and Mismanaged:
A Critical Analysis Based on the U.S. Model of Care. Anesth Pain
Med. 2018;8(6). €85532. doi: 10.5812/aapm.85532. [PubMed: 30775292].
[PubMed Central: PMC6348332].

9. Khan TW, Imani F. The Management of Chronic Pain; Caught Be-
tween a Rock and a Hard Place: The Case for a Renewed Focus on
Provider, Patient, and Payer Education. Anesth Pain Med. 2017;7(1).
€40951. doi: 10.5812[aapm.40951. [PubMed: 28920037]. [PubMed Cen-
tral: PMC5554427].

10. Bogduk N. The anatomy and pathophysiology of neck pain.
Phys Med Rehabil Clin N Am. 2003;22(3):455-72. doi: 10.1016/S1047-
9651(03)00041-X. [PubMed: 12948338].

1. Childs JD, Cleland JA, Elliott JM, Teyhen DS, Wainner RS, Whit-
man JM, et al. Neck pain: Clinical practice guidelines linked
to the International Classification of Functioning, Disability, and
Health from the Orthopedic Section of the American Physical Ther-
apy Association. J Orthop Sports Phys Ther. 2008;38(9):A1-A34. doi:
10.2519/jospt.2008.0303. [PubMed: 18758050].

12. Corwell BN, Davis NL. The Emergent Evaluation and Treatment of
Neck and Back Pain. Emerg Med Clin North Am. 2020;38(1):167-91. doi:
10.1016/j.emc.2019.09.007. [PubMed: 31757249].


http://dx.doi.org/10.1155/2013/329392
http://www.ncbi.nlm.nih.gov/pubmed/23818924
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3683432
http://dx.doi.org/10.1002/acr.20270
http://www.ncbi.nlm.nih.gov/pubmed/20521306
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2974793
http://dx.doi.org/10.1007/s00586-004-0864-4
http://www.ncbi.nlm.nih.gov/pubmed/15999284
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3489448
http://dx.doi.org/10.1016/j.berh.2011.01.019
http://www.ncbi.nlm.nih.gov/pubmed/21665126
http://dx.doi.org/10.1016/j.mayocp.2014.09.008
http://www.ncbi.nlm.nih.gov/pubmed/25659245
http://dx.doi.org/10.5812/aapm.85532
http://www.ncbi.nlm.nih.gov/pubmed/30775292
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6348332
http://dx.doi.org/10.5812/aapm.40951
http://www.ncbi.nlm.nih.gov/pubmed/28920037
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5554427
http://dx.doi.org/10.1016/S1047-9651(03)00041-X
http://dx.doi.org/10.1016/S1047-9651(03)00041-X
http://www.ncbi.nlm.nih.gov/pubmed/12948338
http://dx.doi.org/10.2519/jospt.2008.0303
http://www.ncbi.nlm.nih.gov/pubmed/18758050
http://dx.doi.org/10.1016/j.emc.2019.09.007
http://www.ncbi.nlm.nih.gov/pubmed/31757249

Berger AAetal.

14.

15.

16.

17.

18.

20.

21

22.

23.

24.

25.

26.

27.

28.

10

. Cote P, van der Velde G, Cassidy JD, Carroll L], Hogg-Johnson S,

Holm LW, et al. The burden and determinants of neck pain in
workers: results of the Bone and Joint Decade 2000-2010 Task
Force on Neck Pain and Its Associated Disorders. Spine (Phila Pa
1976). 2008;33(4 Suppl):S60-74. doi: 10.1097/BRS.0b013e3181643ee4.
[PubMed: 18204402].

Ris I, Juul-Kristensen B, Boyle E, Kongsted A, Manniche C, Sogaard K.
Chronic neck pain patients with traumatic or non-traumatic onset:
Differences in characteristics. A cross-sectional study. Scand | Pain.
2017;14:1-8. doi: 10.1016(j.5jpain.2016.08.008. [PubMed: 28850421].
Bogduk N. The anatomy and pathophysiology of neck pain. Phys Med
Rehabil Clin N Am. 2011;22(3):367-82. vii. doi: 10.1016/j.pmr.2011.03.008.
[PubMed: 21824580].

Shahidi B, Curran-Everett D, Maluf KS. Psychosocial, Physical,
and Neurophysiological Risk Factors for Chronic Neck Pain: A
Prospective Inception Cohort Study. | Pain. 2015;16(12):1288-99. doi:
10.1016/j.jpain.2015.09.002. [PubMed: 26400680].

Kim R, Wiest C, Clark K, Cook C, Horn M. Identifying risk factors for
first-episode neck pain: A systematic review. Musculoskelet Sci Pract.
2018;33:77-83. doi: 10.1016/j.msksp.2017.11.007. [PubMed: 29197234].
Hendriks EJM, Scholten-Peeters GGM, van der Windt D, Neeleman-van
der Steen CWM, Oostendorp RAB, Verhagen AP. Prognostic factors for
poor recovery in acute whiplash patients. Pain. 2005;114(3):408-16.
doi: 10.1016/j.pain.2005.01.006. [PubMed: 15777866].

. Ris [, Barbero M, Falla D, Larsen MH, Kraft MN, Sogaard K, et al. Pain

extent is more strongly associated with disability, psychological fac-
tors, and neck muscle function in people with non-traumatic versus
traumatic chronic neck pain: a cross sectional study. Eur | Phys Reha-
bil Med. 2019;55(1):71-8. doi: 10.23736/S1973-9087.18.04977-8. [PubMed:
30156084].

Guzman ], Haldeman S, Carroll L], Carragee EJ, Hurwitz EL, Peloso
P, et al. Clinical practice implications of the Bone and Joint Decade
2000-2010 Task Force on Neck Pain and Its Associated Disorders:
from concepts and findings to recommendations. Spine (Phila Pa
1976). 2008;33(4 Suppl):S199-213. doi: 10.1097/BRS.0b01363181644641.
[PubMed: 18204393].

Peck J, Urits I, Peoples S, Foster L, Malla A, Berger AA, et al. A Compre-
hensive Review of Over the Counter Treatment for Chronic Low Back
Pain. Pain Ther. 2020. doi: 10.1007/s40122-020-00209-w. [PubMed:
33150555).

van Eerd M, Patijn ], Lataster A, Rosenquist RW, van Kleef M, Mekhail
N, et al. 5. Cervical facet pain. Pain Pract. 2010;10(2):113-23. doi:
10.1111/§.1533-2500.2009.00346.x. [PubMed: 20415728].

Hemati K, Zaman B, Hassani V, Imani F, Dariaie P. Efficacy of fentanyl
transdermal patch in the treatment of chronic soft tissue cancer pain.
Anesth Pain Med.2015;5(1).€22900. doi: 10.5812/faapm.22900. [PubMed:
25789240]. [PubMed Central: PMC4350185].

Berger AA, Keefe ], Winnick A, Gilbert E, Eskander JP, Yazdi C,
et al. Cannabis and cannabidiol (CBD) for the treatment of fi-
bromyalgia. Best Pract Res Clin Anaesthesiol. 2020;34(3):617-31. doi:
10.1016/j.bpa.2020.08.010. [PubMed: 33004171].

Imani F, Varrassi G. Ketamine as Adjuvant for Acute Pain Manage-
ment. Anesth Pain Med. 2019;9(6). €100178. doi: 10.5812/aapm.100178.
[PubMed: 32280623]. [PubMed Central: PMC7119219].

Urits ], Virgen CG, Alattar H, Jung JW, Berger AA, Kassem H, et al. A
Comprehensive Review and Update of the Use of Dexmedetomidine
for Regional Blocks. Psychopharmacol Bull. 2020;50(4 Suppl 1):121-41.
[PubMed: 33633422]. [PubMed Central: PMC7901136].

Berger AA, Urits I, Hasoon ], Kaye AD, Viswanath O, Eskander |. Pain
Alleviation and Opioid Weaning in an 80-Year-Old with Chronic Foot
Pain Following Injection Therapy with Perineural Dexmedetomidine
and Dexamethasone. Surg J (N Y). 2021;7(1):e1-2. doi: 10.1055/s-0040-
1722176. [PubMed: 33437869]. [PubMed Central: PMC7790527].

Urits |, Jung JW, Amgalan A, Fortier L, Anya A, Wesp B, et al. Utilization

of Magnesium for the Treatment of Chronic Pain. Anesth Pain Med.
2021;11(1):e112348. doi: 10.5812[aapm.112348.

29.

30.

3L

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

Tully J, Jung JW, Patel A, Tukan A, Kandula S, Doan A, et al. Uti-
lization of Intravenous Lidocaine Infusion for the Treatment of
Refractory Chronic Pain. Anesth Pain Med. 2020;10(6):€112290. doi:
10.5812/aapm.112290.

Imani F, Zaman B, De Negri P. Postoperative Pain Management:
Role of Dexmedetomidine as an Adjuvant. Anesth Pain Med.
2020;10(6):e112176. doi: 10.5812/aapm.112176.

Malik KM, Imani F, Beckerly R, Chovatiya R. Risk of Opioid Use
Disorder from Exposure to Opioids in the Perioperative Pe-
riod: A Systematic Review. Anesth Pain Med. 2020;10(1). €101339.
doi: 10.5812/aapm.101339. [PubMed: 32337175]. [PubMed Central:
PMC7158240].

Urits 1, Gress K, Charipova K, Li N, Berger AA, Cornett EM, et al.
Cannabis Use and its Association with Psychological Disorders. Psy-
chopharmacol Bull. 2020;50(2):56-67. [PubMed: 32508368]. [PubMed
Central: PMC7255842].

Carragee EJ, Hurwitz EL, Cheng I, Carroll L], Nordin M, Guzman J, et al.
Treatment of neck pain: injections and surgical interventions: results
of the Bone and Joint Decade 2000-2010 Task Force on Neck Pain and
Its Associated Disorders. Spine (Phila Pa 1976). 2008;33(4 Suppl):S153-
69. doi: 10.1097/BRS.0b013e31816445ea. [PubMed: 18204388].

Berger AA, Hasoon J, Urits I, Viswanath O, Gill J. 10 kHz Spinal
Cord Stimulation for Combined Alleviation of Post-Laminectomy
Syndrome and Chronic Abdominal Pain: A Case Report. | Pain Res.
2020;13:873-5. d0i: 10.2147[JPR.S244084. [PubMed: 32431535]. [PubMed
Central: PMC7198401].

Hasoon ], Berger AA, Urits I, Orhurhu V, Viswanath O, Aner M. Spinal
cord stimulation for the treatment of chronic pelvic pain after Tarlov
cyst surgery in a 66-year-old woman: A case report. Case Rep Wom-
ens Health. 2020;25. e00171. doi: 10.1016/j.crwh.2020.e00171. [PubMed:
31956516]. [PubMed Central: PMC6962650].

Berger AA, Urits I, Hasoon ], Gill ], Aner M, Yazdi CA, et al. Im-
proved Pain Control with Combination Spinal Cord Stimulator
Therapy Utilizing Sub-perception and Traditional Paresthesia Based
Waveforms: A Pilot Study. Anesth Pain Med. 2021;11(1):e113089. doi:
10.5812/aapm.113089.

Imani F. Using pulsed radiofrequency for chronic pain. Anesth Pain
Med. 2012;1(3):155-6. doi: 10.5812/kowsar.22287523.4047. [PubMed:
24904784]. [PubMed Central: PMC4018683].

Hasoon ], Berger AA. Radiofrequency neurotomy for long-term re-
lief of third occipital neuralgia. Saudi | Anaesth. 2020;14(2):266-7.
doi: 10.4103[sja.SJA_666_19. [PubMed: 32317894]. [PubMed Central:
PMC7164473].

Sluijter ME, Imani F. Evolution and mode of action of pulsed radiofre-
quency. Anesth Pain Med. 2013;2(4):139-41. doi: 10.5812/aapm.10213.
[PubMed: 24223349]. [PubMed Central: PMC3821144].

Urits I, Schwartz R, Smoots D, Koop L, Veeravelli S, Orhurhu V, et al. Pe-
ripheral Neuromodulation for the Management of Headache. Anesth
Pain Med. 2020;10(6):e110515. doi: 10.5812/aapm.110515.

Ifrim Chen F, Antochi AD, Barbilian AG. Acupuncture and the retro-
spect of its modern research. Rom ] Morphol Embryol. 2019;60(2):411-8.
[PubMed: 31658313].

Zhuang Y, Xing J], Li ], Zeng BY, Liang FR. History of acupuncture
research. Int Rev Neurobiol. 2013;111:1-23. doi: 10.1016/B978-0-12-411545-
3.00001-8. [PubMed: 24215915].

Wang CC, Zhu R, Tan JY. Nurses and Holistic Modalities: The History of
Chinese Medicine and Acupuncture. Holist Nurs Pract.2019;33(2):90-4.
doi: 10.1097/HNP.0000000000000312. [PubMed: 30747777].

Mayo Clinic Staff. Acupuncture - Mayo Clinic. 2019. Available from:
https://www.mayoclinic.org/tests-procedures/acupuncture/care-
at-mayo-clinic/pcc-20392770.

Qin X, Coyle ME, Yang L, Liang ], Wang K, Guo X, et al. Acupuncture for
recurrent urinary tract infection in women: a systematic review and
meta-analysis. BJOG. 2020;127(12):1459-68. doi: 10.1111/1471-0528.16315.
[PubMed: 32406571].

Anesth Pain Med. 2021; 11(2):e113627.


http://dx.doi.org/10.1097/BRS.0b013e3181643ee4
http://www.ncbi.nlm.nih.gov/pubmed/18204402
http://dx.doi.org/10.1016/j.sjpain.2016.08.008
http://www.ncbi.nlm.nih.gov/pubmed/28850421
http://dx.doi.org/10.1016/j.pmr.2011.03.008
http://www.ncbi.nlm.nih.gov/pubmed/21824580
http://dx.doi.org/10.1016/j.jpain.2015.09.002
http://www.ncbi.nlm.nih.gov/pubmed/26400680
http://dx.doi.org/10.1016/j.msksp.2017.11.007
http://www.ncbi.nlm.nih.gov/pubmed/29197234
http://dx.doi.org/10.1016/j.pain.2005.01.006
http://www.ncbi.nlm.nih.gov/pubmed/15777866
http://dx.doi.org/10.23736/S1973-9087.18.04977-8
http://www.ncbi.nlm.nih.gov/pubmed/30156084
http://dx.doi.org/10.1097/BRS.0b013e3181644641
http://www.ncbi.nlm.nih.gov/pubmed/18204393
http://dx.doi.org/10.1007/s40122-020-00209-w
http://www.ncbi.nlm.nih.gov/pubmed/33150555
http://dx.doi.org/10.1111/j.1533-2500.2009.00346.x
http://www.ncbi.nlm.nih.gov/pubmed/20415728
http://dx.doi.org/10.5812/aapm.22900
http://www.ncbi.nlm.nih.gov/pubmed/25789240
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4350185
http://dx.doi.org/10.1016/j.bpa.2020.08.010
http://www.ncbi.nlm.nih.gov/pubmed/33004171
http://dx.doi.org/10.5812/aapm.100178
http://www.ncbi.nlm.nih.gov/pubmed/32280623
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7119219
http://www.ncbi.nlm.nih.gov/pubmed/33633422
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7901136
http://dx.doi.org/10.1055/s-0040-1722176
http://dx.doi.org/10.1055/s-0040-1722176
http://www.ncbi.nlm.nih.gov/pubmed/33437869
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7790527
http://dx.doi.org/10.5812/aapm.112348
http://dx.doi.org/10.5812/aapm.112290
http://dx.doi.org/10.5812/aapm.112176
http://dx.doi.org/10.5812/aapm.101339
http://www.ncbi.nlm.nih.gov/pubmed/32337175
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7158240
http://www.ncbi.nlm.nih.gov/pubmed/32508368
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7255842
http://dx.doi.org/10.1097/BRS.0b013e31816445ea
http://www.ncbi.nlm.nih.gov/pubmed/18204388
http://dx.doi.org/10.2147/JPR.S244084
http://www.ncbi.nlm.nih.gov/pubmed/32431535
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7198401
http://dx.doi.org/10.1016/j.crwh.2020.e00171
http://www.ncbi.nlm.nih.gov/pubmed/31956516
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6962650
http://dx.doi.org/10.5812/aapm.113089
http://dx.doi.org/10.5812/kowsar.22287523.4047
http://www.ncbi.nlm.nih.gov/pubmed/24904784
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4018683
http://dx.doi.org/10.4103/sja.SJA_666_19
http://www.ncbi.nlm.nih.gov/pubmed/32317894
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7164473
http://dx.doi.org/10.5812/aapm.10213
http://www.ncbi.nlm.nih.gov/pubmed/24223349
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3821144
http://dx.doi.org/10.5812/aapm.110515
http://www.ncbi.nlm.nih.gov/pubmed/31658313
http://dx.doi.org/10.1016/B978-0-12-411545-3.00001-8
http://dx.doi.org/10.1016/B978-0-12-411545-3.00001-8
http://www.ncbi.nlm.nih.gov/pubmed/24215915
http://dx.doi.org/10.1097/HNP.0000000000000312
http://www.ncbi.nlm.nih.gov/pubmed/30747777
https://www.mayoclinic.org/tests-procedures/acupuncture/care-at-mayo-clinic/pcc-20392770
https://www.mayoclinic.org/tests-procedures/acupuncture/care-at-mayo-clinic/pcc-20392770
http://dx.doi.org/10.1111/1471-0528.16315
http://www.ncbi.nlm.nih.gov/pubmed/32406571

BergerAAetal.

47.

48.

49.

50.

51

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

Natbony LR, Zhang N. Acupuncture for Migraine: a Review of the
Data and Clinical Insights. Curr Pain Headache Rep. 2020;24(7):32. doi:
10.1007/511916-020-00864-w. [PubMed: 32472196].

Li],DongL,Yan X, Liu X, Li Y, Yu X, et al. Is Acupuncture Another Good
Choice for Physicians in the Treatment of Chronic Prostatitis/Chronic
Pelvic Pain Syndrome? Review of the Latest Literature. Pain Res Manag.
2020;2020:5921038. doi: 10.1155/2020/5921038. [PubMed: 32256909].
[PubMed Central: PMC7085851].

Fan W, Kuang X, Hu |, Chen X, Yi W, Lu L, et al. Acupuncture ther-
apy for poststroke spastic hemiplegia: A systematic review and meta-
analysis of randomized controlled trials. Complement Ther Clin Pract.
2020;40:101176. doi: 10.1016j.ctcp.2020.101176. [PubMed: 32347210].
JuZY,WangK, Cui HS, Yao'Y, Liu SM, Zhou J, et al. Acupuncture for neu-
ropathic pain in adults. Cochrane Database Syst Rev. 2017;12. CD012057.
doi: 10.1002[14651858.CD012057.pub2. [PubMed: 29197180]. [PubMed
Central: PMC6486266].

Dimitrova A, Murchison C, Oken B. Acupuncture for the Treatment
of Peripheral Neuropathy: A Systematic Review and Meta-Analysis. |
Altern Complement Med. 2017;23(3):164-79. doi: 10.1089/acm.2016.0155.
[PubMed: 28112552]. [PubMed Central: PMC5359694].

Manheimer E, Cheng K, Wieland LS, Shen X, Lao L, Guo M, et al.
Acupuncture for hip osteoarthritis. Cochrane Database Syst Rev.2018;5.
CD013010. doi: 10.1002/14651858.CD013010. [PubMed: 29729027].
[PubMed Central: PMC5984198].

Elkiss M. Expanding Medical Acupuncture to Promote Balance: The
Role of Cerebellar Functioning. Med Acupunct. 2020;32(2):66-70.
doi: 10.1089/acu.2020.1408. [PubMed: 32351659]. [PubMed Central:
PMC7187970].

Zhang |, Zhang Y, Huang X, Lan K, Hu L, Chen Y, et al. Different
Acupuncture Therapies for Allergic Rhinitis: Overview of System-
atic Reviews and Network Meta-Analysis. Evid Based Complement Al-
ternat Med. 2020;2020:8363027. doi: 10.1155/2020/8363027. [PubMed:
32382307]. [PubMed Central: PMC7195651].

Li M, Niu ], Yan P, Yao L, He W, Wang M, et al. The effective-
ness and safety of acupuncture for depression: An overview
of meta-analyses. Complement Ther Med. 2020;50:102202. doi:
10.1016/j.ctim.2019.102202. [PubMed: 32444032].

Ernst E, Lee MS, Choi TY. Acupuncture in obstetrics and gynecology:
an overview of systematic reviews. Am J Chin Med. 2011;39(3):423-31.
doi: 10.1142/S0192415X11008920. [PubMed: 21598411].

Li YX, Xiao XL, Zhong DL, Luo L], Yang H, Zhou J, et al. Effectiveness and
Safety of Acupuncture for Migraine: An Overview of Systematic Re-
views. Pain Res Manag. 2020;2020:3825617. doi: 10.1155/2020/3825617.
[PubMed: 32269669]. [PubMed Central: PMC7125485].

Ulett GA, Han |, Han S. Traditional and evidence-based acupuncture:
history, mechanisms, and present status. South Med J. 1998;91(12):1115-
20.d0i:10.1097/00007611-199812000-00004. [PubMed: 9853722].
Vanderploeg K, Yi X. Acupuncture in modern society. | Acupunct
Meridian Stud. 2009;2(1):26-33. doi: 10.1016/52005-2901(09)60012-1.
[PubMed: 20633471].

Kaptchuk TJ. Acupuncture: theory, efficacy, and practice. Ann Intern
Med. 2002;136(5):374-83. doi: 10.7326/0003-4819-136-5-200203050-
00010. [PubMed: 11874310].

Rezvani M, Alebouyeh MR, Imani F, Entezary SR, Mohseni M. Does
changes in the electrical resistance of an acupuncture meridian
predict pain intensity following orthopedic surgery? Anesth Pain
Med. 2013;2(4):178-81. doi: 10.5812/aapm.7254. [PubMed: 24223357].
[PubMed Central: PMC3821137].

Urits [, Wang K, Yancey K, Mousa M, Jung JW, Berger AA, et al. Acupunc-
ture for the Management of Low Back Pain. Curr Pain Headache Rep.
2021;25(1):2. doi: 10.1007/s11916-020-00919-y. [PubMed: 33443607].
Farahmand S, Shafazand S, Alinia E, Bagheri-Hariri S, Baratloo A.
Pain Management Using Acupuncture Method in Migraine Headache
Patients; A Single Blinded Randomized Clinical Trial. Anesth Pain

Med. 2018;8(6). e81688. doi: 10.5812[aapm.81688. [PubMed: 30666295].
[PubMed Central: PMC6334036].

Anesth Pain Med. 2021; 11(2):e113627.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

Faiz SHR, Nikoubakht N, ImaniF, Ziyaeifard M, Sadegh H, Rahimzadeh
P. Comparison of Two Acupuncture Protocols (K1, DU25 or K1, DU26)
Efficacy on Recovery Time of Patients After General Anesthesia,
a Randomized Control Clinical Trial. Anesth Pain Med. 2019;9(5).
€96172. doi: 10.5812/aapm.96172. [PubMed: 31903336]. [PubMed Cen-
tral: PMC6935292].

Berger AA, Liu Y, Jin K, Kaneb A, Welschmeyer A, Cornett EM, et al. Ef-
ficacy of Acupuncture in the Treatment of Chronic Abdominal Pain.
Anesth Pain Med. 2021;11(2):e113027. doi: 10.5812/aapm.113027.

Chung A, Bui L, Mills E. Adverse effects of acupuncture. Which are
clinically significant? Can Fam Physician. 2003;49:985-9. [PubMed:
12943357]. [PubMed Central: PMC2214278].

Jindal V, Ge A, Mansky PJ. Safety and efficacy of acupuncture
in children: a review of the evidence. J Pediatr Hematol Oncol.
2008;30(6):431-42. doi: 10.1097/MPH.0b013e318165b2cc. [PubMed:
18525459]. [PubMed Central: PMC2518962].

Food. Complementary and alternative medicine products and their
regulation by the Food and Drug Administration. Food and Drug Admin-
istration. 2006. Available from: https://www.fda.gov/regulatory-
information/search-fda- guidance-documents/complementary-
and-alternative- medicine- products-and-their-regulation-food-
and-drug-administration.

Lauche R, Cramer H, Choi KE, Rampp T, Saha FJ, Dobos G]J, et al. The
influence of a series of five dry cupping treatments on pain and me-
chanical thresholds in patients with chronic non-specific neck pain-
a randomised controlled pilot study. BMC Complement Altern Med.
2011;11:63. doi: 10.1186/1472-6882-11-63. [PubMed: 21843336]. [PubMed
Central: PMC3224248].

Chi LM, Lin LM, Chen CL, Wang SF, Lai HL, Peng TC. The Effectiveness
of Cupping Therapy on Relieving Chronic Neck and Shoulder Pain:
A Randomized Controlled Trial. Evid Based Complement Alternat Med.
2016;2016:7358918. doi: 10.1155/2016/7358918. [PubMed: 27073404].
[PubMed Central: PMC4814666].

Nasb M, Qun X, Ruckmal Withanage C, Lingfeng X, Hong C. Dry Cup-
ping, Ischemic Compression, or Their Combination for the Treatment
of Trigger Points: A Pilot Randomized Trial. ] Altern Complement Med.
2020;26(1):44-50. doi: 10.1089/acm.2019.0231. [PubMed: 31580695].
[PubMed Central: PMC6983744].

Trofa DP, Obana KK, Herndon CL, Noticewala MS, Parisien RL, Popkin
CA, et al. The Evidence for Common Nonsurgical Modalities in Sports
Medicine, Part 2: Cupping and Blood Flow Restriction. | Am Acad Or-
thop Surg Glob Res Rev. 2020;4(1). €1900105. doi: 10.5435/JAAOSGlobal-
D-19-00105. [PubMed: 32672728]. [PubMed Central: PMC7028774].
Gerber LH, Shah ], Rosenberger W, Armstrong K, Turo D, Otto P, et
al. Dry Needling Alters Trigger Points in the Upper Trapezius Mus-
cle and Reduces Pain in Subjects With Chronic Myofascial Pain. PM
R.2015;7(7):711-8. doi: 10.1016/j.pmrj.2015.01.020. [PubMed: 25661462].
[PubMed Central: PMC4508220].

Cerezo-Tellez E, Torres-Lacomba M, Fuentes-Gallardo I, Perez-Munoz
M, Mayoral-Del-Moral O, Lluch-Girbes E, et al. Effectiveness of
dry needling for chronic nonspecific neck pain: a random-
ized, single-blinded, clinical trial. Pain. 2016;157(9):1905-17. doi:
10.1097/j.pain.0000000000000591. [PubMed: 27537209].

De Meulemeester KE, Castelein B, Coppieters I, Barbe T, Cools A,
Cagnie B. Comparing Trigger Point Dry Needling and Manual Pres-
sure Technique for the Management of Myofascial Neck/Shoulder
Pain: A Randomized Clinical Trial. | Manipulative Physiol Ther.
2017;40(1):11-20. doi: 10.1016/j.jmpt.2016.10.008. [PubMed: 28017188].
Furlan AD, Yazdi F, Tsertsvadze A, Gross A, Van Tulder M, Santaguida
L, et al. Complementary and alternative therapies for back pain II.
Evid Rep Technol Assess (Full Rep). 2010;(194):1-764. [PubMed: 23126534].
[PubMed Central: PMC4781408].

Fu LM, Li JT, Wu WS. Randomized controlled trials of acupuncture
for neck pain: systematic review and meta-analysis. | Altern Comple-
ment Med. 2009;15(2):133-45. doi: 10.1089/acm.2008.0135. [PubMed:

1


http://dx.doi.org/10.1007/s11916-020-00864-w
http://www.ncbi.nlm.nih.gov/pubmed/32472196
http://dx.doi.org/10.1155/2020/5921038
http://www.ncbi.nlm.nih.gov/pubmed/32256909
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7085851
http://dx.doi.org/10.1016/j.ctcp.2020.101176
http://www.ncbi.nlm.nih.gov/pubmed/32347210
http://dx.doi.org/10.1002/14651858.CD012057.pub2
http://www.ncbi.nlm.nih.gov/pubmed/29197180
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6486266
http://dx.doi.org/10.1089/acm.2016.0155
http://www.ncbi.nlm.nih.gov/pubmed/28112552
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5359694
http://dx.doi.org/10.1002/14651858.CD013010
http://www.ncbi.nlm.nih.gov/pubmed/29729027
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5984198
http://dx.doi.org/10.1089/acu.2020.1408
http://www.ncbi.nlm.nih.gov/pubmed/32351659
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7187970
http://dx.doi.org/10.1155/2020/8363027
http://www.ncbi.nlm.nih.gov/pubmed/32382307
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7195651
http://dx.doi.org/10.1016/j.ctim.2019.102202
http://www.ncbi.nlm.nih.gov/pubmed/32444032
http://dx.doi.org/10.1142/S0192415X11008920
http://www.ncbi.nlm.nih.gov/pubmed/21598411
http://dx.doi.org/10.1155/2020/3825617
http://www.ncbi.nlm.nih.gov/pubmed/32269669
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7125485
http://dx.doi.org/10.1097/00007611-199812000-00004
http://www.ncbi.nlm.nih.gov/pubmed/9853722
http://dx.doi.org/10.1016/S2005-2901(09)60012-1
http://www.ncbi.nlm.nih.gov/pubmed/20633471
http://dx.doi.org/10.7326/0003-4819-136-5-200203050-00010
http://dx.doi.org/10.7326/0003-4819-136-5-200203050-00010
http://www.ncbi.nlm.nih.gov/pubmed/11874310
http://dx.doi.org/10.5812/aapm.7254
http://www.ncbi.nlm.nih.gov/pubmed/24223357
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3821137
http://dx.doi.org/10.1007/s11916-020-00919-y
http://www.ncbi.nlm.nih.gov/pubmed/33443607
http://dx.doi.org/10.5812/aapm.81688
http://www.ncbi.nlm.nih.gov/pubmed/30666295
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6334036
http://dx.doi.org/10.5812/aapm.96172
http://www.ncbi.nlm.nih.gov/pubmed/31903336
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6935292
http://dx.doi.org/10.5812/aapm.113027
http://www.ncbi.nlm.nih.gov/pubmed/12943357
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2214278
http://dx.doi.org/10.1097/MPH.0b013e318165b2cc
http://www.ncbi.nlm.nih.gov/pubmed/18525459
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2518962
https://www.fda.gov/regulatory-information/search-fda-guidance-documents/complementary-and-alternative-medicine-products-and-their-regulation-food-and-drug-administration
https://www.fda.gov/regulatory-information/search-fda-guidance-documents/complementary-and-alternative-medicine-products-and-their-regulation-food-and-drug-administration
https://www.fda.gov/regulatory-information/search-fda-guidance-documents/complementary-and-alternative-medicine-products-and-their-regulation-food-and-drug-administration
https://www.fda.gov/regulatory-information/search-fda-guidance-documents/complementary-and-alternative-medicine-products-and-their-regulation-food-and-drug-administration
http://dx.doi.org/10.1186/1472-6882-11-63
http://www.ncbi.nlm.nih.gov/pubmed/21843336
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3224248
http://dx.doi.org/10.1155/2016/7358918
http://www.ncbi.nlm.nih.gov/pubmed/27073404
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4814666
http://dx.doi.org/10.1089/acm.2019.0231
http://www.ncbi.nlm.nih.gov/pubmed/31580695
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6983744
http://dx.doi.org/10.5435/JAAOSGlobal-D-19-00105
http://dx.doi.org/10.5435/JAAOSGlobal-D-19-00105
http://www.ncbi.nlm.nih.gov/pubmed/32672728
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7028774
http://dx.doi.org/10.1016/j.pmrj.2015.01.020
http://www.ncbi.nlm.nih.gov/pubmed/25661462
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4508220
http://dx.doi.org/10.1097/j.pain.0000000000000591
http://www.ncbi.nlm.nih.gov/pubmed/27537209
http://dx.doi.org/10.1016/j.jmpt.2016.10.008
http://www.ncbi.nlm.nih.gov/pubmed/28017188
http://www.ncbi.nlm.nih.gov/pubmed/23126534
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4781408
http://dx.doi.org/10.1089/acm.2008.0135

Berger AAetal.

77.

78.

79.

80.

81

82.

83.

84.

85.

86.

12

19216662].

Que Q, Ye X, Su Q, Weng Y, Chu ], Mei L, et al. Effectiveness of acupunc-
ture intervention for neck pain caused by cervical spondylosis:
study protocol for a randomized controlled trial. Trials. 2013;14:186.
doi: 10.1186[1745-6215-14-186. [PubMed: 23800342]. [PubMed Central:
PMC3700747).

Gu CL, Yan Y, Zhang D, Li P. An evaluation of the effectiveness
of acupuncture with seven acupoint-penetrating needles on cervi-
cal spondylosis. | Pain Res. 2019;12:1441-5. doi: 10.2147/JPR.S199798.
[PubMed: 31123418]. [PubMed Central: PMC6511242].

LiW, Cong W, Yan C, Zhang R, Gao Y,Ma . [Clinical observation of fast
acupuncture for cervical type of cervical spondylosis]. Zhongguo Zhen
Jiu. 2017;37(9):951-4. Chinese. doi: 10.13703/j.0255-2930.2017.09.010.
[PubMed: 29354916].

Ho LF, Lin ZX, Leung AWN, Chen L, Zhang H, Ng BFL, et al. Efficacy
of abdominal acupuncture for neck pain: A randomized controlled
trial. PLoS One. 2017;12(7). €0181360. doi: 10.1371/journal.pone.0181360.
[PubMed: 28715459]. [PubMed Central: PMC5513533].

Calamita SAP, Biasotto-Gonzalez DA, De Melo NC, Fumagalli MA,
Amorim CF, de Paula Gomes CAF, et al. Immediate Effect of Acupunc-
ture on Electromyographic Activity of the Upper Trapezius Mus-
cle and Pain in Patients With Nonspecific Neck Pain: A Random-
ized, Single-Blinded, Sham-Controlled, Crossover Study. ] Manipu-
lative Physiol Ther. 2018;41(3):208-17. doi: 10.1016/j.jmpt.2017.09.006.
[PubMed: 29549891].

Barreto TW, Svec JH. Chronic Neck Pain: Nonpharmacologic Treat-
ment. Am Fam Physician. 2019;100(3):180-2. [PubMed: 31361100].

Seo SY, Lee KB, Shin JS, Lee ], Kim MR, Ha IH, et al. Effectiveness of
Acupuncture and Electroacupuncture for Chronic Neck Pain: A Sys-
tematic Review and Meta-Analysis. Am | Chin Med. 2017;45(8):1573-95.
doi: 10.1142/S0192415X17500859. [PubMed: 29121797].

Eslamian F, Jahanjoo F, Dolatkhah N, Pishgahi A, Pirani A. Rela-
tive Effectiveness of Electroacupuncture and Biofeedback in the
Treatment of Neck and Upper Back Myofascial Pain: A Random-
ized Clinical Trial. Arch Phys Med Rehabil. 2020;101(5):770-80. doi:
10.1016/j.apmr.2019.12.009. [PubMed: 31954696].

Kim E, Kim YS, Kim Y, Jeon JH, Yoo HR, Park YC, et al. Effectiveness and
Safety of Polydioxanone Thread-Embedding Acupuncture as an Ad-
junctive Therapy for Patients with Chronic Nonspecific Neck Pain: A
Randomized Controlled Trial.JAltern Complement Med. 2019;25(4):417-
26. doi: 10.1089/acm.2018.0228. [PubMed: 30523703].

Farag AM, Malacarne A, Pagni SE, Maloney GE. The effectiveness of
acupuncture in the management of persistent regional myofascial

87.

88.

89.

90.

91

92.

93.

94.

head and neck pain: A systematic review and meta-analysis. Com-
plement Ther Med. 2020;49:102297. doi: 10.1016/j.ctim.2019.102297.
[PubMed: 32147064].

Yang Y, Yan X, Deng H, Zeng D, Huang |, Fu W, et al. The effi-
cacy of traditional acupuncture on patients with chronic neck pain:
study protocol of a randomized controlled trial. Trials. 2017;18(1):312.
doi: 10.1186/s13063-017-2009-1. [PubMed: 28693563]. [PubMed Central:
PMC5504675].

Liang ZH, Di Z, Jiang S, Xu SJ, Zhu XP, Fu WB, et al. The optimized
acupuncture treatment for neck pain caused by cervical spondylosis:
a study protocol of a multicentre randomized controlled trial. Trials.
2012;13:107. doi: 10.1186/1745-6215-13-107. [PubMed: 22776567]. [PubMed
Central: PMC3460740].

Sun M, Geng G, Chen ], Ma X, Yan M, Liu X, et al. Acupuncture for
chronic neck pain with sensitive points: study protocol for a multi-
centre randomised controlled trial. BMJ Open.2019;9(7).e026904. doi:
10.1136/bmjopen-2018-026904. [PubMed: 31366643]. [PubMed Central:
PMC6678032].

Sun M, Tao S, Geng G, Peng ], Ma X, Yan M, et al. Identification of
the optimal points for the acupuncture treatment of neck pain in
China: protocol for a multicenter, matched, case-control study. BMJ

Open.2019;9(8).e029194. doi: 10.1136/bmjopen-2019-029194. [PubMed:
31439605]. [PubMed Central: PMC6707690].

Zuo G, Gao TC, Xue BH, Gu CC, Yan YT, Zhang YW, et al. Assess-
ment of the efficacy of acupuncture and chiropractic on treat-
ing Cervical spondylosis radiculopathy: A systematic review
and meta-analysis. Medicine (Baltimore). 2019;98(48). e17974. doi:
10.1097/MD.0000000000017974. [PubMed: 31770206]. [PubMed
Central: PMC6890346).

Pan H, Jin R, Li M, Liu Z, Xie Q, Wang P. The Effectiveness of Acupunc-
ture for Osteoporosis: A Systematic Review and Meta-Analysis.
Am ] Chin Med. 2018;46(3):489-513. doi: 10.1142/S0192415X18500258.
[PubMed: 29614884].

Chen D, Ni XX, Wang L], Zeng Q, Xie Y], Zhao L. [Literature quality anal-
ysis of RCTs regarding acupuncture for chronic neck pain]. Zhong-
guo Zhen Jiu. 2019;39(8):889-95. doi: 10.13703/j.0255-2930.2019.08.025.
[PubMed: 31397138].

Lorenc A, Feder G, MacPherson H, Little P, Mercer SW, Sharp D. Scop-
ing review of systematic reviews of complementary medicine for
musculoskeletal and mental health conditions. BMJ Open. 2018;8(10).
€020222. doi: 10.1136/bmjopen-2017-020222. [PubMed: 30327397].
[PubMed Central: PMC6196876].

Anesth Pain Med. 2021; 11(2):e113627.


http://www.ncbi.nlm.nih.gov/pubmed/19216662
http://dx.doi.org/10.1186/1745-6215-14-186
http://www.ncbi.nlm.nih.gov/pubmed/23800342
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3700747
http://dx.doi.org/10.2147/JPR.S199798
http://www.ncbi.nlm.nih.gov/pubmed/31123418
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6511242
http://dx.doi.org/10.13703/j.0255-2930.2017.09.010
http://www.ncbi.nlm.nih.gov/pubmed/29354916
http://dx.doi.org/10.1371/journal.pone.0181360
http://www.ncbi.nlm.nih.gov/pubmed/28715459
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5513533
http://dx.doi.org/10.1016/j.jmpt.2017.09.006
http://www.ncbi.nlm.nih.gov/pubmed/29549891
http://www.ncbi.nlm.nih.gov/pubmed/31361100
http://dx.doi.org/10.1142/S0192415X17500859
http://www.ncbi.nlm.nih.gov/pubmed/29121797
http://dx.doi.org/10.1016/j.apmr.2019.12.009
http://www.ncbi.nlm.nih.gov/pubmed/31954696
http://dx.doi.org/10.1089/acm.2018.0228
http://www.ncbi.nlm.nih.gov/pubmed/30523703
http://dx.doi.org/10.1016/j.ctim.2019.102297
http://www.ncbi.nlm.nih.gov/pubmed/32147064
http://dx.doi.org/10.1186/s13063-017-2009-1
http://www.ncbi.nlm.nih.gov/pubmed/28693563
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5504675
http://dx.doi.org/10.1186/1745-6215-13-107
http://www.ncbi.nlm.nih.gov/pubmed/22776567
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3460740
http://dx.doi.org/10.1136/bmjopen-2018-026904
http://www.ncbi.nlm.nih.gov/pubmed/31366643
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6678032
http://dx.doi.org/10.1136/bmjopen-2019-029194
http://www.ncbi.nlm.nih.gov/pubmed/31439605
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6707690
http://dx.doi.org/10.1097/MD.0000000000017974
http://www.ncbi.nlm.nih.gov/pubmed/31770206
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6890346
http://dx.doi.org/10.1142/S0192415X18500258
http://www.ncbi.nlm.nih.gov/pubmed/29614884
http://dx.doi.org/10.13703/j.0255-2930.2019.08.025
http://www.ncbi.nlm.nih.gov/pubmed/31397138
http://dx.doi.org/10.1136/bmjopen-2017-020222
http://www.ncbi.nlm.nih.gov/pubmed/30327397
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6196876

BergerAAetal.

‘poour pue ‘I[IqesIp ‘uonduny urjuswasoidur ue
IIm paenosse sem ured paonparayy sniels Jurod 19851
paSueyp pue ured paonpai Apuedyrusis Surpasu A1q

‘JudwIeaI)
JO sanI[epow [eJISINS-UOU 3SIY) A)BN[LAI I3YLINJ 01
P3Paau 1B S3IPNIS [BUONIPPE JBY) PIPN[IUOI MIIAI YL

‘ured J9P[NOYS PUE YI3U JTUOIYD J0J JUSUNBII) JANIIYD
pue djes e pa1apisuod st Adexayy Surddnd A1q ‘pasesrdap
S PUe PaseaIdu] [SS ‘UOISSIS JUIUIIBII) JUO IV

-guissadoxd

ured euonouny ur o1 e sey Surddnd ey pajedrput Yorym
‘sdnoi8 omy ay) usamiaq A1AnIsuas ured [edruRYIW UT
duAIAYIp JuELdYIUSIS B sem 1Y) ‘A[[euonippy ured ydau
Jy1ads-uou d1uoayd Sunean ur paje1afol [[9m Af[erauad
pue ‘9es ‘SNoedIa 319m suorssas Surddno A1p aarg

(e =d pue) sqIIN

[e121e[1q pue (100°0 = d) [eIare[iun yim syuedpnred ur
uonow Jo d3uel [ed1AID Juaueayysod ur Juawaordur
(£00°0 = ) 2102s xapu] A[IqeSIF ATISIMSQ Y3 UT ISBIIIIP
B pue {(£0°0 = J) $3102s 9[easqns Suruonduny [edrsAyd pue
(610°0 = d) y3[eay [BIUSW 9E-IS Y3 U JuawaAoIdwI {(210°0
=d) SdILIN [BI91B[Iq PUB (900°0 =d) SdILIN [eI9Ie[fUn

m syuedpnaed ur pjoysaryl ainssaid ured :sawodino
A1epuodss ((100°0 > d)Iuedyrugis sem sa10ds ured

[T ur uondNpay (100°0 > J) 38ueyd ou pajrodar sidafqns
11 PUE ‘DIA]OSAI 10 JUIIL[ 01 JANIE WOy 3FUBYD SNILIS
jurod 1988113 © paouarradxa s323(qns [ :9W0d3IN0 ATeWLI]

‘A137021 A1nfur aaoxdwi A[qissod

pue ‘dueInpus ‘yrSuans spsnw aaoxdwir ued Sururen
19 peol-mo[ 383 35983NS SaIPNIS "PalsaIANUI 1 OYM
ured y>eq 10 19p[NOYS 23U YIIm S333[Y3e 3so) 01 Aderayy
Surddno s1y1 31sa88ns ued suenisAyd ‘erep yuasaxd pue
Aderayy Surddnd A1p yaim pajerdosse sysLI Moj 3yl 03 ang

'sdnoi8 om1 a3y

u2aM13q (100°0 > d) IurdYIUSIS A[[EINSIILIS SeM DUIIIYIP
9YL '9'0 Aq pasea1dap [dS Juauneamsod (6°0 F §'8

SeMm [dS JO SVA 93 ‘dnoi8 [o13u0d 33 104 *6°S Aq paseadap
1dS JusunIeamsod aurfaseq 1 6°0 FF §'8 sem (IdS) Asuaiur
ured 19p[noys jo syA 3y ‘dnoi Surddno ay3 uj (1000 >
d) sdno18 om) ay) usamlaq SAOUAIAYIP JUBIYIUSIS PIMOYS
1531 YAODNYV YL “Z'0 AQ pasea1dap [IN Jusuneanisod
QuIaseq e 9’1 L6 Sem [dN JO SYA 3 ‘dnoid jonuod

93 U] '1'9 Aq paseardap [N Jusuneanisod duraseq

18 9°1 F £'6 sem (IdN) Aisuanur ured y2au Jo SYA 3Y)
‘dnoi8 Surddno ayy uj *(S0°0 > d) syurod arnydundnoe S1 [T
pue ‘SIS ‘Iz g9 10y 3urod swn yaea e sdnois sy usamiaq
S9DUITAYIP JULIYIUSIS PILNISUOWIP 1533 YAODINYV YL

‘LdA 10 LN 10j 30U Ing (S0°0 > d [[B) Seale [013U0D

pue paje[ar-ured 3e 1 4d SurpieSa1 sdnoid oml a3 usamiaq
S3OUAIAYIP JULDYTUSIS 919M 3I3Y, *SIDUIIYIP Juedyrusis
pajensuowap (900°0 =d ‘°01v) Afelta pue (900°0
=d‘gcrvy) ured A[1poq 10J sa[easqns 9¢-45 YL (100°0

=4 ‘I'-V7) dnoig 1s1-Sunrem pue Juawea1) ) U3dIMId]
ured U dUAIAYIP JUBIYIUSIS SEM 313 ‘UOISSIS Y)Y 3Y)
19)je pue dnoi§ Juaunean ay3 1oy ured 33U U ISEIIIIP
[enpe18 e payensuowap (dd) saLrerp ured ay3 jo sishfeuy
(100 =d ‘WW 8°L1-Y/ Nd ‘20000°0 =4 ‘WW 5T~/

nId) dnoi8 3si-Sunrem ayy uey) Juaunean Surddno A1p
193je ured ssa| ApuedyruSis parrodar dnoid jusunean sy,

*SUOISSIS JUIUNIEAI)

Surpasu A1p Apjaam 313 paarada1 jueddnied yoes pue
Apm3s ayy paajdwod syuedpnred g6 *(dILA) 3utod 198S1n
[e1sejoAwr e uo Surjpasau A1p Jo s129a Sudnpail ured ay)
pareSnsaaur Apn)s [eIIUT]D ‘PI[[0IIUOD ‘PIZIWOPULIUOU Y

‘SUOTIIPUOD [ela]aso[nasnux
10§ SANI[EPOW JUIUI L] [ILSINS-UOU SB UONIILIISIT MO[J
poojq pue Surddnd uo suonedsrqnd pazAjeue mataary

*dnoi8 jonuod 10 Surddnd e ojur syuedpnred paziwopuex
Apmis ay ], Apnis a3 a10§9q uondwnsuod d1saf[eue 03 anp
$358) OM) PapN[IXd pue syuednied omi-Axis pajnIdax
Apnas 3y *(1SS) arnyeraduwra) 9dejIns up[s ur saSSueyd
painseawr pue (JSN) ured Iap[noys pue 323U JIU0IYd

10J $SaUANIYA s Aderayy Surddnd pazAfeue 10y v

JUIWISS3sSe uoruaAI)ur-sod

o) uonadwod uodn Jusunean Surddnd dnoid
s1-Sunrem ay) parayo ApnIs Y[ “JUIWSSISSE dUI[SEq
13)je sAep 81 W Pu0I3s B SuMsa) A10SUIS JUIMIIpUN
pue saxreuuonsanb pajajdwod ureSe syuedonireq
JUaUIIBAI) OU PAAIadaI oym dnoid Isi-Sunrem ayy

01 1se13U0D UT ‘poliad yaam om) e 1340 syuaunrean Surddnd
AIp aAy paa1adax dnoid juauwnean ayL ‘(Ldd) poysaIyl
ured-arnssaid pue (LqIN) P[OYS1Y) UOIIIIIP-[eITURYIIW
‘(LAA) PIOYS1Y3 UOTII)IP-UONBIGIA

papnjaul 51531 A105U3S *(9€-1S) 311 Jo Lifenb pue (1aN)
Xapul AIIqesIP }I3u ‘() IuswaAow 0] paje[al ured
‘(\ud) 3sa1 3e ured papnpdur syuawssassy ‘dnoig isiprem

10 JUIWIIBAT) B 0JUI PIZIWIOPURI 3IIM YD3U dY1ads-uou
J1UOIYD YIIMm ‘SZ 0 81 sage ‘syuaned A1 (F9668ZI01DN)

(zL) (S107) ‘Te 39 19qI39

(1) (0207) 'Te 33 ejoIL

(69) (9107) "Te 32 IYD

(89) (110T) T8 32 3yd>NET

suoisnpuo)

sSurpury pue s3nsay

uonuAAINU] pue pAIpms sdnoin

(avag) opny

Kyayes pue yesryd [edrur)d L A[qeL

13

11(2):e113627.

]

Anesth Pain Med. 2021



Berger AAetal.

'0¥4dS0¥d 12d SuroSuo
SI SIBIS MIIASI ) PUE {610T Ul paysijqnd sem S[dnIe siyL

Aqiqesip ur

JudwAAcId W pue ULII-SUO] SSAUIANIAYS S,21mdUNdnde
31 eS1ISIAUT 13Y1INJ 01 PIPIIU A1 SAIPNIS [EUONIPPE
Jey) pa)els Ma1Aa1 3y “uted y2au Sunean ur aAndays aq
01 armpundnde pamoys sisA[eue-ejaw ay) Jo sSurpuy sy

‘a1nssaid [enuew 01 paredwod uaym

ured Jap[noys/dau [erdsejoAwr SUNeII) Ul 2ANIAYS dI0W
ou sem 3ul[paau A1( 's193Y3 u1133-3U0[ pue -110ys pey
JIN PUB N 4204 eyl pamoys Apnis a3 jo sSurpuy ay L

‘ured ypau dyadsuou druoIyd jo Sunias 3y Ul SWoIpuAs
ured [e1dsejoAW JO JUAUIIBAT) IANIAYD Ue ST N "ured
ypau dyadsuou Sunean ur Surydlans aarssed Ajuo 03

paredwod 2And3Ys 10w e Jurydlans aarssed pue NAd

‘UONUAINUIISOd $H29M I pue

‘8 ‘% 38 N300 [[IM SAN-MO[[O] "SHIM [[30q J0J UOIIUIAIIUT
PUE duI[aseq 1B Passasse g [[Im uondunj [ear3ojorsAyd
23U pue ‘s1UAd 3s1Ape ‘soryderSowrap ‘oreds ured [[IDdN
pue ‘9[eds (9€-1S) 9€ WI0J-1I0ys ‘9[eds (DIN) d1reuuonsanb
ured Y2aN MIed YIIMUIION Y] 'SY33M OM] JO [B10] B 10]
JaM/SaWIN IAY INJDO [[IM syuduneal], ‘dnoid axnjoundnoe
weys Jo arnydundnoe aande ue Jay3e ojur syuedpnred
PAIINIIAI 9SF IZIWOPUEI 0) ST USISap s Apnis Ay,

JuedyruSis A[[eonsnels Jou sem ured ydau 10§ Ja1[a1

ured u1)-3Uo[ Ul SN Weys ‘s a1njdundnoe usamiaq
JDUIIAYIP 3Y) pue ‘SNAL Weys ‘s 21n3dundnoe uaamiaq
ured yau yam syuaned ur Apiqesip Suraoxdwr Surpredar
dUAIAYIP JULIYIUSIS OU Pajou sash[eue-elaw aaneSau
om3 YL ((1r0- 03 ¥6°0- ‘1D %56) £5°0- JO DUIIIYIP ULIW
pazipaepuels) armdundnoe weys uey) Jarfal ured 10§
121324 sem a1n3dundnoe Jey) pamoys os[e sIsA[eue-ejaur
ayL ((zz0- 01 69°0- ‘[ID] [EAIIUI 2IUIPYUOD %S6) S0~

JO 2DUAIAYIP UBIW PIZIPIBPUE)S) [0IIU0D 33 03 pareduwiod
ured ydau Sunean ur 2A1n23y3 10w d1n3dundnoe pamoys
uononpai ured w1N-110ys Jo sisA[eue-e1aw YL (S0°0

> J) [011U02 ) UeY) 13333q Appuedyrusis sem arnjdundnoe
Jey s3[nsa1 2AnIsod pamoys SasA[eUE-eIaU JUIU JO UIAIS

uawaAoIdur Juedyrusis

PaMOYS SSUYNIS pue KNS S[ISNW ‘P[OYSAIY)
ainssaid ureq ‘paseardap ApuedyruSis afeds Suner
[eJLIaWINU [BIUIS 3 ‘SYIUOW € 193Je {(100°0 > d) Syruour
€ pue sjuaunean ¥ Iaije sdnois yroq 10y pasordur

Xapurl A171qesIp yaau 3y, 'sdnoid om) ay) usamiaq
S9dUIaYIP JuLdYIUSIS puy Jou pIp Apnis Y[ "3[eIs
Superduawnu [e1auas pue ‘xapur AI[IqesIp YIau Y3
quaunean-ysod pue-a1d soIs1Ia)deIRYD [ISNUW ‘P[OYSAIYY
ured 91nssa1d :SJUAWAINSEIW SW0IINO ATEWILI]

‘(100°0 > d [[B) SawodIno

Ppalnseaw ay) [[e ul Judunean e se ur[pasu A1p Surpregar
S9dUIRYIP JuedyIuSis pue Juelrodwi A[[ed1ur punoy
\m—uzum QUL ‘SjusuIainseawr auodino \m\_m—uﬂcumm EACIID pEIN
31 YIIM pajedosse Ajiqesip pasadiad pue ‘yiSuans
323U 923U Y JO WOY 2A1IE ‘ploysaryy ured aInssaig
JUIWINSEIW dwo0dINo Arewrid ay) sem A)isuaur ureq

“(4sD) Ayredonorpex

sisojApuods [e31419 Sunyeax 1oy srdexdoaryd

pue 21ndUNdNOL JO SSAUIANIAYD pue AIJes Y SSISSe 03
swire eyl m_w%_mr_m.muma pue MalAal u_EmHm%m ® Jo 9[euoner
PUE USIS3p 33 SAUIPNO ANIE SIYL (17661161027 AUD)

‘sisojApuods [e214192 Aq pasned ured 29U Jo JuUIWI LI}
9y} ur axnydundnoe ureys o) paredwod arnjdundnoe

Jo £ded1yy5 pue A)9Jes ay) SUTWIEXS 0 SPUUI Iy [eL1)
P3[[011U0D ‘pUI[@-d[qNOP ‘PIZIWIOPUEI B JO I[BUONEI pUe
uSIsap ay) SAUI[INO IINIE SIYL (902Z00ZI-DYI-AIDIYD)

‘ured
323U 10§ 21MdUNdNIE JO S[ELT) PI[[OIIUOD PIZIWOPUET
U39)IN0J PIUTWEXD SISA[EUE-BIW PUE MIIASI INBWISAS Y

‘Bunedpnred paddois dnoi8 NG a3 woxy

¢ pue dnoi8 g 9y3 woy [ Apn3s ay3 SuLIn( ‘SUOISSS
JUAUIIBAI) INOJ JO [B10) B PAAIdaI pue dnoid (s103[qns
72) dIN 10 (5323[qns 0Z) NQ © 19312 03 PIZIWOPUEI

9I9M OYM SI[BWS) ¢k PIPN[IUI APNIS 3y (89¥I0EZOIDN)

‘8uneswr dn-mo[[oj Yyuow-xis

B PUE [£]0) UI SUOISSIS JUIUIIEAI]  H[IIM[3DIM) SUOISSIS
JUIWILAI] YIIM SYIdM 0M) 10j Pa1Inddo sdnois yioq

10§ wexSoxd ay (Surydiamns aarssed Ajuo) dnoid jonuod
10 (Surymams aarssed snid-Naq) dnoi8 Na@ ay3 191

0) pazIwopuel 1M syueddNIR] "OEI PAIINIIAI Y] JO INO
Apn3s a3 Jo syuawssasse [[e pajdjdwod syueddnred 1ySe
Kyuam pue paipuny auQ ‘ured ydau dynadsuou dS1uoIyd
10y JudWILAI) B SE SGILA Jo (Naa) Surpasu Axp dasp

JO SSUANDAY YY) paurwrexa Apnis Ay 1 (z8%97LTZNIDUSI)

(16) (6107) 'Te 39 OonZ

(£L) (€10%) ‘T2 39 3ND

(9£) (6002) ‘e 32 ng

(¥L) (L10T) *[© 33 193S99WIMIN 3

(€£) (9107) 'Te 33 Z3[[AL-0Z313)

11(2):e113627.

’

Anesth Pain Med. 2021

14



BergerAAetal.

*A1eSS3DU 2IB SIIPNIS IAYIINJ JBY) PAIou Apnis

Y "9[SNUI 0] IDULISISII PISEIIDUT pue AsnuI snizaden
1addn sy Jo A1ande1adAy paseardap pajensuowap

HNF ‘dnoid [o1uod pue HIN Y1 Y10q 104 “ured pau
anoxdwr padjay ‘syurod asay) 03 3sopd 10 ‘syutodnoe G-gL
T[T pue S-g1 3e aanydundnde Jey) papnipuod Apnis ayL

‘ured yoau Sunean ur SnopedJd
sem a1nydundnde [eurwiopqe Jeyl papnauod Apnis ayL

‘L10T
‘1€ JIaquIadaq Aq pa3ajdwod aq 03 pauisap sem [eL1) YL

*syurod axnypundnoe Jueas[ar-uou jo arnydundnoe

sns1aA dasys Jo Ayfenb 19139q pue ‘vononpair ured Aoednye
1938318 pey uonoden snid ss[pasu Sunensuad-yurodnoe
U2A3s 1M 1nydundnoe ‘sisojApuods

[821A19 Yaim syuaned ur Jey) papn[ouod Apnis 3y

(8€°0=d ‘SL'0 = WY :DJH ‘6%°0 = d ‘LF'0 = PV :DIN)
apmydwe HNF 10 (L1'0 = d ‘L6’ = 811 :DIN) eaTe ured ‘(€€
=d66'0 =571 :DdN) 2103s SIN Jojjusaunean amdundnoe

weys pue a1n3dundnde UsaMIdq IUIIIYIP OU Punoy
Apnis oy ‘weys pue a1rnydundnde yjoq 1oy juaunieary-ysod
$3299 JuedyTuSIs pajenisuowap (1000°0 > d ‘€0°CE= N»_b
eare ured pue (1000°0 > d ‘19°1S = 8¢%1) (SYN) 21095 3[eIS
Buney dLaWNN Y1 ‘DdN Y1 104 (1000 > d *69°T¢ = T¥1)
dnoig jonuod 3y pue (1000° > d ‘28'92 = ¥'Y) DN )
10q urjusunean armyundnoe 1333e HNF jo spmrjdwe

UI S3SBI1DIP JULIYIUSIS pajerisuowap Apnis ay L

*SJUAWIAINSBIW
9J11 Jo Aarenb pajerosse-yareay pue ured y23u jo Arsuayur
9y SurpreSai § dnoid 03 paredwod Jusuraaoxdwr

133e218 Apuedyrusis pey v dnois ‘dupfaseq o) paredwod
$9102s DJN Ul Juawasorduur 193318 Apuedyrusis

pey v dnoid ‘sypam $13v ((100°0 > d ‘91°'S- 03 £1°TI- ‘1D

%56 '59°8- ‘90UIaYIp Ueaw dnoISIa3UT) SHIIM XIS Je pue
(800°0 =d ‘€0°z- 01 8%"6- ‘[[D] [EAI2IUT DUIPYUOD %56 ‘SL'S-
‘s90UaIaYJIp uedW dNOISINUI) SI9M 0M] I 531035 DJN Ul
s dnouin ‘sajuswasroxdur 193ea18 pajennsuowdp y dnoin

‘porrad yuauwniean ysea Jo pua ay) Je A1ajes

armydundnoe a1enfeas [[im Apmis o) Sunsawr dn-mofoy
YIUOW £ 3] I8 PUE ‘UOIIUIAISIUT JUSWIEI) 3] I3)Je
‘UI[aseq I INDD0 [[IM SISA[EUE BIB( SIW0DINO0 AIBPU0IIS
$SISSE 0] PAsN ] [[IM SALIUI ATeIp pue (9¢-1S) AdAIns
I[B9H WI04-1I0YS WI-9€ Y (Z-OJIN-IS) Z-21reuuonsanb
ured [[IDIW WLIOJ 1I0Ys 33 ‘p[oysaIy) ured 3y "awodIno
Arewrrxd ay) ssasse 03 pasn 3q [[Im (QJN) aareuuonsanb
ured Y9N NIed YIIMULION Y] ‘sainurw Ajuaml Sunse|
UOISSIS YIBI YIIM SHIIM JAY JO [B10] B I0J JIIM/[IIM)
1220 [[1m syuauneal], ‘dnoid axnjound-weys e pue ‘dnoid
arypund-mo[reys Jutodnoe-uou e ‘dnoid sarnjoundnoe
jurodnoe-uou e ‘dnoid axnypund-morreys e ‘dnoid
arnypundnoe [euonipen v :sdnoi8 ayeredas aay ojur
syuaned pajinuioal g/1 aziwopuel 03 st udisap s,Apnis YL

*($0°0 > d) g dnoi3 ueyy

Juaunean-1sod sa103s [DSJ pUe [AN Iomo[ Appuedyrusis
parensuowap v dnoin (S0°0 > d) $a10s Juaunean-aid
a1 ueyd sdnoi8 yaoq 10j 1amof Apuedyrusis

9I9M [OSd PUE ‘[N ‘SYA 10§ $2102s Jusunieary-ysod

YL (S0°0 >d)(%9°9L) g dnoid 01 paredwod (%0°06)

91 9A1IIYD [8303 1YY ApuedyruSis e pajensuowap

vy dnoin (10sd) xaput Arpenb daars ySingsnig pue

(IAN) Xapu1 AIIqeSIP Y23U ‘SYA Y3 10j saSueyd 210s pue
£K5ed1J9 jJo siseq ay) uo pareduwod a1rom sdnois omy ayy

(S-ALTI-1T) § 19z1819u0 ad 11 11 dunsayut a81e pue (S-41)
¢ 19718193 3[d1n jo syurodnoe paya8ie) axnydundnoe sy
uaunean aInundnoe weys 10 a1ndundnoe Jo uoIssas

QU0 9A19I31 JAIIA 0] paziwiopuel a1am syuednred
‘dnoi8 yoes urpam ‘(HdH ‘dnoid jonuod) Ayareay

919Mm oym s323[qns U3y pue (HIN) ured y2au YIIMm
$303(qns uaalyy papnydul ApnIs Y[ "uoIssas arnydundnoe
Juo 193je ured ydau dyads-uou pue snizaden

13ddn a3 Jo A1A1OE 211393[90AW Y] U sUOHIBIA[R
Ppaurwexa Apnjs 19A0SSOId PIpUI[q PIZIWOPULT Y

'S99M 0M] 10 YIIM/SIUIUILAT)

9211} paAradail pue (s dnoid) axmdoundnoe

[eurwopqe weys Sunenauad-uou 1o (v dnois)
a1ndUNdNOe [BUTWOPQE JATIII JAYIIS 03 PIZIWOPUET
a19m syuaned ured ydau Inoj Ay pue paipuny auQ

‘ured ydau Jo Juaunean 3yl 10j axnypundnde [eurwopqe
Jo £ded1ys 3y parednsaaul 179 uy (2€6¥00¥1-D41-41D1YD)

-a1ydundnoe weys snsiaa ured Yd2au d[uoIyd Sunean

ur arn3dundnoe Jo SSAUIANIAYS Y3 31eF1ISIAUL 0) SWIe
Jey) [BLI} PI[[0IIUOD ‘PIZIWIOPUEI ‘ULIB-3AY € JO USISIp pue
3[eUONIEI AY) SAUIINO J[INIE SIYL (988900S-IOI-AIDIYD)

‘uonpen snid syurod

a1n)dpundnde JUBAS[2I-UOU JO 2I1NIdUNANIE PIAIDIAI YIIYM
‘g dnoi8 10 uonoen snid sajpasu Sunensuad-jurodnoe
U2A3S YIIM 1nidundnde paAadal YoIym ‘v dnoid sy
ojur pazrwopuel 31am syudrjed 3y ‘sisojApuods [ed1A13D
yam syuanred A)x1s uo sa[paau Sunensuad-jurodnoe
UA3S [IIM Aded1y3 a1nydundnoe paurwrexs Apnis y

(18) (8107) 'I® 33 e3rUCIER[R)

(08) (L107) ‘T2 39 OH

(£8) (L10T) T2 33 Suey

(8L)(6102) ‘Te 32 N

15

11(2):e113627.

]

Anesth Pain Med. 2021



Berger AAetal.

*90uapIAd Surjfodwod Jayany

ap1ao1d 03 I9pI0 UT PapIau a1e USISap PIzIpIepuels

910U B JIIM S3IPNIS [EUONIPPY “IU pUe peay 3yl

Jo ured [esejoAwr SumruaIun SUISLIIIAP 10§ SNOEIYJD
pue ayes aq Aewr axmdundnoe ey asodoid sSurpuy ayL,

SN [B21ATD

Sunean ur Jorradns aq 03 pareadde axnjpundnoeondsfd
Jey) papNOU0d Apnis Y[, HIeqpadjolq

ueY) 19119q sem a1ndundndeondd)d s1aawered

9WIOS 10 JeY) PAIBIISUOWP s3dUAIYIP dnoiSiajuf
‘ured yDau [edSBJOAW 10J SNOIIBILYD 3 03 SISIDIIXD

pue uonedIpaw yIm pajdnod sarderayy ypeqpasjorq
pue a1rndundnoeo1dd)a yioq punoy Apnis ayL,

-ured ypau Sunean
10J syurod axnydpundnoe 1saq a3 Sursooyd Surpredar
uoneuojut apiao1d [[im Apnis 3y Jo SINSaI YL

‘610T I9quWads(d Ul pus 03 —umHUmn_xw sem %—uﬂum YL

‘ured y2au d1UOIYD JO S)UUIBIT) Se anbruyday

Iapuexa[y ay3 Jo[pue ‘arnydundnoe Kde1sy) 13se] [2A3[-MO]
‘351219 UONBUIqUIO) SUIPNDUI I9PISUOD P[NOYS

pue ‘syuaned yam suondo d13ojoseurreyduou asayy
SSNOSIP p[noys suenisAyd 1ey3 papnOUOd M3IAI YL

"(56°8- 01 E'6Z- 11D %S6)

91025 S,UONUIAINUI Ou/SUI[pIsu-weys uey3 ssaf syurod
$0°61 9102s A1suajur ured s,a1n3doundnoe pamoys pue SLY
93 JO In0j AJUO papN[DUI SISA[UR-BISW ST, *SIAIPNIS XIS [[©
ur sdnoig uonuaAajur ou 1o Surpasu weys o) paredwod
sdnoi8 arn3dundnoe 10 S3102S SYA UL 9SBIIIIP B SEM I3

*(S0°0 > d) dn-moj[oj yuow

€311 [IUN UOISSIS JUIWIBII] ISB] AY) Ja)je snizaden
1addn 331 3y U0 1dd pue ‘WOY Surpuaq-[e1ae] 1J3|

PUE UOISUIX3 ‘SVYA ‘IAN JO san[ea ay) 1ad se ypeqpasjorq
03 paredwod Jyauaq [ed1ur]d 191ea1d pamoys arnydundnoy
"85°9 - $SL‘ID %56 YIIM S'Z=(INN)IB1) 03 PIpaau Jaquunu
19€€- 61T ‘1D %56 YIM T = O1JBI eI {(%0°0%) 015A (%0°08)
0t :dnoi8 ypeqpasjorq ay) 03 paredwod pualxa 19ea1d

e 03 dwodno Arewrid ay3 paydear dnoig armpundnoe

9y ‘snizaden) Jamo[ pue sapsnuw [e1qarrasered

91 JO Ldd dY3 10§ 3dadxa s1939wered [[e urjuswasoidur
Juedyrusis pajensuowsp dnoid ypeqpasjorq

pue a1ndUNdndeomnI3[g 'SNIIM £'Z FF 0°9 Jo ured ypau
PUE 1834 §°S F 0°6€ JO (S F 95 UBIW € JO SINSLIIEIEYD
YIMm (uaw I1 ‘uawiom 6£) syuaned Ay pazAreue Apnis ayL

‘paiuatiojuanied s13ey) duPIAd A rfenb-pajrury

10 JUI)SISUODUT 03 ANP g JO (YOS) UONEPUIWIOIAT

Jo aSuams e paAIdal [[v “ured 1o uondUNJ

anoxdwr jou pIp sanbruyda) uonexea1 paf-asiderayy
[ea1sAyd pue ‘uonouny aaoxduir Jou prp a8essejy ‘uondIuUNy
urjuauwaAoIdwr awos pajensuowap osye ‘9nderd

Apoq -purui e ‘onbruyda) 19puexaly sy -armdundnoe
weys 03 paredwod uaym ured 3dnpa1iou pIp

Inq Juswaaoidw [euonduny awos papiaoid arndundnoy
*92183p ure113d e 03 ured pue uonduny pasordurr

10q Ade1a) 13SB] [9A3[-MO] PUE ISIDIIXS UONBUIQUIOD)

*sdnoig uonuaAIalur ou 10 SUI[PIIU-WEYS SNSIIA
arndundnoe 10J (SYA) 9100 A111949s ured ueaw a3 Sem
JUSUWIAINSBIUI JWOIINO UTeW S APNIS Y S[I3U pue peay
91 jo ured [erdsejoAwr SunirwaIun paziedof Surear ur
armpundnoe Jo £3ed1y9 Y3 SurpreSar spY XIS paurwexa
SISA[RUB-BIW PUB MIIAJI JTWISAS V (9562F09102H YD)

JUSWIAINSEIW JUI[ISBq

a3 03 uostredwod Uy syuOW 331y Je ured ydau pue
uondUNYSAP UT UOTIINPAT %OZ € Se ‘[N YSnoIy) parnseawr
‘Qwodino Arewnid a1 39s Apnas ay 1 "dnoi yoeqpasjorq
10 21MdUNAdNOLO1III[R JAYIIS 0IUI PIZIWOPURI PUE
paimual a1am syuedmnred A1 ((SIN) dwoipuAs ured
[ersejoAu [ed1A1) Sunean ur Ade1ay) [UONIUIAUOD M
Suoreydeqpasjorq pue arndundnoeonddfd pajeSnsaaur
[ELI) [EDTUT]D PAZIWOPUEI Y (ZINLIZEOOLZIOOI0ZIYI)

‘paduaLIadxa uayo 3sow st ured YdIYM

ul seaIe Apoq dAY Y3 I8 U E) 3 OS[E [[IM SIUIWAINSEIW
9say [ ‘ured yoau Sunean yim pajenosse syurodnoe
UOUIWOD ISOUI U333 Y I8 Uayel 3q [[IM pjoysaIy) ured
[ed1ueydaW pue ‘drnjeradura) 3dejIns Apoq ‘9IUeISISaT
upys ‘proysaIyl ured aInssaxd Jo SIUSWAINSBI “PAIINIIAT
3q [[1m (Jonu02) s333(qns Ayafeay $zz pue ured ydau

3m syuaned $ez Jo [e301 v ‘sjuaned ured yoau ur syurod
PazNISuas Jo uoNNqLISIp 3y) pue sadA) uoneznisuas
mme:m 0) spua)ur eyl bu:um [OXIU0D-9SED B JO [eUONIRI
pue uSisap ay3 sauIINo [d1Ie SIYL (0ZZ91000STIIDIYD)

*dnoi8 jonuod s1-Sunrem ay) pue ‘dnoid

armyundnoe weys ‘dnoid syurodnoe 2ANISUIS-UOU/MO]
‘dnoi8 syutodnoe aanisuas A[ySiy ay) :sdnoid oy

0)UI PIZIWOPUEI pUB PAIINIAI Aq [[Im sjuedidnred 91z

JO [e301 y "ured y3u J[UOIYD JO JUIWILAT) B se syutodnoe
>yads 1e Surjpasu jo A>ed1ys pue A19Jes Y3 SUTWEXd

0] SpUIUI JBY] [BLI1) PI[[0IIUOD ‘PIZIWOPUEI © JO J[BUOIIET
pue uSIsap 3y SAUIINO I[I1IE SIYL (ILEII0008TYIDIYD)

‘ured y3u d1U0IYD 10§ SJUAUIBAI) d1So[odewreyduou
JAISBAUTUOU SUIPILSAI S| )Y ST PIZA[eUR MIIAI Y

(98) (0202) ‘Te 32 Sexey

(¥8) (020T) T 32 uerwe[sy

(06)(6102) ‘Te 32 UNS

(68) (6107) ‘Te 39 ung

(z8) (6107) 294§ pue 03a.L1Rg

11(2):e113627.

’

Anesth Pain Med. 2021

16



BergerAAetal.

*9dudpIAd [ed1urd Suniodax
Jo Arenb 1ayS81y e aaey 03 19p10 UT USISIP [B11) dA01dWT 0}
papaau sadA) a1n3e13)1] Y10q JBY) PIPN[IUOD SISA[EU. 3y

*S3IpNIs 3y Jo AIfIqeraIun

pue seiq jo ysi1 ay3 03 anp SurSua[[eyd sem uoIsnIUOD e
BuruLIoy Se papasu ATe SAPNIS [PUONIPPY '9213Ip 1918313
e 0] ured pauassa axndundnieondss pue Aderayy
[BUOTIUIAUOD OJUO PIPPE sem d1ndUNdNIL UdYM 1132q
Ssem Ja1[al ured K[Iqesip pue Jarja1 ured 10§ $303Y3 Je[IwIs
parensuowap Ade1ay) [euonuaAuod pue arnydundnoy

‘PapaaU IE S[BLI) [BIIUID [EUONIPPE JBY) PIPN[OU0I APNIS

YL "UIPIW WIS 03 uostreduwrod ur siso10doayso
Sunean ur Surpasu pue a1ndUNdndeo1I3[3 01 paredurod
Jo11adns aq 03 pareadde axndpundnoe urrep) s1so10doaiso
Sunean ur snoneds 3q 03 aIndundnde punoy MaIAI YL

‘dND Sunean ur aA1dYI pue 3Jes aq 01 ‘aTed [EUOIIUIAUOD
ya1m Suofe ‘ya1 pajedrpur Apnis ay3 jo sSurpuy ayL

"2IMIeII] 359UIYD 01 paredwod 19119q

st arnjealn] ysiSug ‘uSisap [ern Surssaippe SurpreSay
*91M)eIa)1] ysifug uey) sjre3ap axmpundnde papnpur
1® 19133q SI INJINI] ISAUIYD Iy Punoj sisAfeue sy,

*9DUIPIAD JO [9AJ] MO]  pey SSUIpuy 3y 13AIMOY ‘Ja1[a1
ured JuedyruSis pajensuowap [013U0d dANIE 3y snid
21m»dUNdNIeOIIIIID 10 [013U0D 3Y) “sA dIndUNdnNILOIII[D
9YL(2r'0-97°0- 1D %56 ‘L0°0 - ANS) Ja1[a1 ured yuedyrusis
10U SeM I3 JUIWI[BIDUOD UOIIBIO[[E POOS (IIM SIAIPNIS
ur dnoi8 [o11u0d 33 OJUT pappe sem a1nyduUNdnde usaym
‘19A9MOH *(8%'1--80°Z- D %56 ‘8LT- QINS) JUSW[EIIU0D
UONBIO[[B JBI[IUN YIIM SAIPNIS Y3 Ul Ja1[a1 ured 1918218
pajensuowap dnoi [or3uod ay3 ojur pappe axnpundndy
(S€0-60'- 1D %S6 ‘LE0- ANS) 311 Jo Arfenb 10 (zo'L
-10°0- 1D %56 ‘15°0 ANS) AN[IqesIp (SL°0 - L'0- 1D %56 ‘¥T°0
ans) dnoiS joryuod aanoe oy pue dnoid axnypundnoe
93 udaMIq ured ur dUAIIYIP JuedYIUSIS BIOU SEM I3,

(10000°0 >d ‘€F'I-‘II'E- =D %56 ‘LT'c-=AN) ured

PaA31[a1 SUIPaaU ‘QUIIPIW UIAISIM YIM uostredwod

Ul ‘punoj Ma1AdI YL (20°0 =d ‘99'0-‘09°9-=1D

%56 ‘€9°¢-= QN asereydsoyd surpex[e WnIas Jo [9A3] 3D
PIsea129p pue (2000 =d ‘8%°0- ‘SI'T-=1D %56 ‘TET-= AW)
ured 2491131 (10000°0 >d ‘60°0- ‘9I'0-=1D %56 ‘TI'0-=AN)
WNO[BD WNIIS JO [9A3] Y3 paseadur 21n3dundndeonddf
‘QUIDIpaW WINSIM M paredwo) (€0°0 =d ‘¥8°0- ‘LI'FI-=
1D %56 ‘8'L-=AN) asereydsoyd surfex[e wnias Jo [9A3] 3y
Pasea1dap pue (200°0 =d ‘65°0-‘69'¢-=1D %56 ‘¥9'1==AN)
ured paAdIpI (2000'0 =d ‘910 ‘S0°0 =D %S6 ‘1I'0 = AN)
INWoJ Pue (10000°0 >d ‘IT'1‘S9'0 =1D %56 ‘€6'0 = ANS)
LJewn( Jo AJ1suap [eIaurw auoq 3yl (1000°0 = ‘86°0 ‘TE'0
=1D %56 ‘S9°0 = QIS) [OIPR1ISI PUB (10000°0 >d ‘$T'O ‘€I'0
=1D %56 ‘SI'0 = ) WNID[ED WINIJS JO [9AJ] 3Y) PASeaIdUT
a1n)dundnoe ULIeM ‘QUIDIPaW UI)SIM UM paredwo)

*$9]1S PAINSBAW 1Y) Y3 Ie SIdd
93 10§ 30U ING ‘DIDd PUE ‘AS-OF ‘SAVH Y3 UO SIIUIYIP
JuedyruSis pamoys Apnis ay3 ‘6 pue § syaam Je sdnoid
110q 104 *dnoi8 Hn ay3 01 paredwod 1aySiy Apuesyrusis
sem (@I rewrurw) syurod STIf JO 9103s SAJN 19mo|

e M syuanred Jo uondely Ay ‘6 pue § sydam e dnoid nL
Y1104 (1000°0 >d {[9L°€Z- SI'TI] 9¥°L1 :6 ]99M PUB 10000
>d{[06°61- LS'L :[BAI2IUT DUIPYUOD %S6] PL'EL :G Yoom
‘aoualayrp dnoid paisnlpe) dnoid Hn ay3 yam paredwod
dnoi8 N1 ay1 ur parorduwr ApuedyruSis sa103s SAIN

'sapanae ysiSug

01 PUE S9[D1IB 3SIUIYD 6T JO [2I0] B PapN[dUl sish[eue

9y 's10Z Arenue[ 0) 800z A1enue( Jo s3)ep ay) usamiaq
paysiqnd a1am Jey3 sapnIe 3saury) pue ysiSug yroq
paurwexs sisA[eue 3y (VIORILS) PUe (IHOSNOD) 2y 12d
ured ydau d1UOIYd JO JudUNEII) B Se dInidundnae 10J sjren
Pa[[onuo0d pazrwopuel Jo A1fenb ay) paururexa sisAjeue
91meIa)] v (YsI[Sug ur Ma1Aal 10j S[qe[reAe 10e1Isqe A[uQ)

‘Kdexays ed1sAyd 10 uonEdIpawW ‘suorido uorIUIAISIUT
[e21dA) paaradarjeyy sdnoid jo1yuod pue ‘{o13u0d

9A1OE INOYIM 10 YIIM sdnoIS Jusunean) pey mMaladl

3 Ul PaPN[DUL SAPNIS Y *SAPNIS 21n3dundndeoIIddd
£ pue sarpnis a1n3dundnde 6 papnOUuI MITAIT

oy “ured ydau druoayd Suneary ur arn3duNdndeoIdIA
pue axndpundnoe Jo £>ed1ys pue A1ayes ay)

PauTWexa S[OY 91 JO SISA[EUB-BIW PUB MIIAI DTWISAS Y

*s1so10d023s0 Sunean

Ul 9UIDIPaW UISIM 03 w.—ﬂquEQEUNOhuumﬁw 1o ME:—UMQE
‘ormpundnoe urem pareduwod syyy sy s1so10doaiso

I0j JuaunIeaN [EJTUI]) B st arndundnoe SurpreSar sarpnis
AAY-A111Y) pazA[eue SISA[eUL-BIIW PUB MIIADI JTWISAS

dnoi8 (pn) axed [ensn a3 10 dnoid (n1) axed

Tensn snid y41 3y3 I9y312 0) pazrwopuel axam syuedpnred
dAND 901 JO [10) Y "318D [BUONIUIAUOD A[UO (IIM JUSUILAI)
sns1aA (dND) ured y29u dyadsuou d1UoIYd YIM

sjuaned 10y a1ed [EUONIUAAUOD IIM Suofe auouexorpAjod
Sursn (yq1) armdundnoe Surppaquis-peary)

Jo Aoed1ys pue A19Jes Yl paurwexa 10y uy (0Z€2000103)

(€6) (6107) "Te 39 WIYD

(£8) (L10T) "[e 32 038

(26) (8102) ‘[e 32 URg

(8) (6102) *Te 32 WD

17

11(2):e113627.

]

Anesth Pain Med. 2021



Berger AAetal.

*SUOISN[IUO0D JAISIIIP JB[NULIOY

0) 19PI0 Ul papaau a1e sarpnis Aienb 193399 [euonIppy
*JUSUIIEAI) JO UOISN[IUOD 3 J33Je JAUO0OS 10 A[2)eIpatuuu]
[edYauaq Isow Y3 3q 03 pareadde syusunean

JNVD JB) SEM MIIAII IIUI JO UOISNIUOD [BIAUIST YL

‘papaau axe AIpIqIowod

Surpe8ax syoy A11enb 19139q [euonippe pue ‘suonipuod
[2[e3Y] [BIUIW PUE [BI[3HSO[NISNUI 10 JUIDIPIW
Areyuawa[dwod SurpIeSar yoI1easal Jo sasndoj ayl are
14D [e] pue ‘ssaujnjpur ‘304 1e) papnou0d MIIAI YL

‘sarpnys yuanbasqns
ul papaau s1 uSIsap jo uoneziprepuels pue woldwAs
Juapesald e st ured YU JeY) PIPN[IUOI MIIAI YL

-aanypundnoe

3paau Sururelar uey) 19313q aq 03 arnydundnie Isej
punoj Apnas ay ] ‘sisojApuods [ed14133 Jo ad£) [ed1419D JO
swoldwAs ay3 Suraoxduwir ur snordedLa a19m a1nydundnoe
3[paau Sururelar pue 1sej 1oq eyl papnipuod Apnis ayL

‘ured yoeq

o1uoIyd Sunear) 10§ [EJIWOU0I3 dI0W sem arnjdundnde
QU3 B} OU JO JUIWILII) [BUONIUIAUOD 03 pareduiod
UYA "UONBZI[IOW SB [INS SYUSUIIEI) JIYIO0 0)
paredwod usaym s3[NsaIJu)ISISU0D ss3] padnpoid sarpnis
‘suonedIpaul 1o AdeIay) 1ase se yons soqaded pasjoaur
UDIYM SIIPNIS SNSIAA SINST JuedyTuSIsur A[[ednisnes

Ppey A[ay1] 210w a1ndundnde-weys paA[oAUT Jey)

S3IPNIS Y [[BIAAQ “Judunearl-1sod Ajpierpauwrur ‘(Uorxayy
‘uorsuaxa) Airqow jo aguel pue (9¢-1S) Surag-fam
‘(Ov4H) Suruonouny ‘(1ad) Apiqestp (1z°o- ‘Lz ;1D uadiad
661D 3uad1ad S6 ‘6I'T- :SYA) A1suajur ured pasoidur
armpundnoe quaunearn ou 03 paredwo) *(££°0 ‘0T
:1DIudd1d $6 ‘$T°0 :SYA) I3PIp J0U pIp aIndundnoe-weys
pue armdundnoe quaunean-isod Ajrerpawwr ured

yau dynads-uou druoayd Sursea1dap Surpiedsy Kiqesip
Juauryean-ysod 1o ‘ured yoeq mo] dyrdadsuou JUOIYD
urjuawaAoIdwl [[eI9A0 ‘uonedIpaur ured Jo ayeIur
SurpaeSar oqaseld pue armdundnoe usamIaq RUIYIP

B PUY 10U PIP MIIAAI Y *(ST°0- ‘€6°0-:1D IUad13d S6 ‘65°0-
SYA) Jusunean 19)je 3y Ajuo Inq ‘ogade(d o1 paredurod
Kyisuayur ured paonpar Apuedyrudis pamoys arnydundnoe
‘ured yoeq Mo] dynadsuou druoayd Surrear ug

-ured yoeq Mo 10§ UONAO JUIWILAI) [EI[WIOUODID UB

Suraq arndundnode Jo 3dUIPIA WS PIodar MIAI YL
*SILIYIIR0)SO Sunean ur pasn arnjdundnoe ur wrey jo
90UaPI1Ad pariodar awros sem 2133 3dadxXa SUOIIIPUOD 353
Sunean ur A1ayes parensuowap arnydundnoy ‘ured yurod
198811 [erdsejoAwr ‘ured ydau ‘spLIyIIR0a)sO ‘uted yoeq
mo[ Sunean armdundnoe 1oy uoneindod a81ef/wnipaw

B U1 9dU3pIAd Lifenb pooS/irej papraold smaiaax
onewsAs ayy ‘arnypundnoe SurpieSai A[feoyoads

‘1894 duo

Jo porrad aouareaard ay 105 eisy pue adoIng Jo Iapureurax
913 03 paredwod ured ydau a1ow aAey 03 pareadde
BIARUIPUEDS W) 10§ 1dadxd porrad aduareaard A1aad
ur uaw 03 paredwod ured 23U a10WI PILIISIP UIWOM

*(50°0 <d) dnoig aypaau Sururelar ayl jo (0€/€7) %LIL

3 WOIJ DUIYIP JuedyruSIs e Jou sem 1Y) (0€/ST)
%¢€€8 Suraq a1e1 9AnI3Y [e303 s, dnoig arnypundnoe Jsey
A YIM (S0°0 < d [[8) sdnoid om) a3 U3am1aq JUIIYIP
ApueoyruSIs Jou 3I9M 1025 [Id PUE 9I0IS SYA ‘9100
Su199) NId Y3 UL BAN-ISOJ (SO0 > d I0q) 210DS [8I0)
[Id pue uonesuas pid SurpIedal synsal 19139q pey dnoid
arpundnoe 1se) 3y (10°0 > d [[B) $2103s Judunean-aid
3y 01 paredwod 19MO] 3I3M DJIN-AS 343 Jo syuauodwod
[1e ‘sdnoi18 y10q 104 *(10°0 > d) IuswAoIdur 1918918

pey dnoi armpundnae isej ay3 pue (10°0 > d Y30q)
JUSUIBAI) J9)J PISBAIIAP 3102S DN Y3 ‘sdnoid yroq 104

*S3[O11IE PIB[I WOIJ SISI]
9dUa13Ja1 pue paysijqnd 194 10U 31NJLIANI] 10J PAYDILIS
M31431 3 ‘A[[euonippy "010z 01 dn paysiqnd ainjerni|
10§ ISVIINE PUB “THYNID ‘SMIIAI DNNBWIAISAS JO seqeIep
JUEIYDO0D ‘[EIIUD JUBIYDIO0D ‘INTAIIN PIUTUIEXS MIIAIX
3y 'sisA[eue axnydundnoe 3y Jo sSurpuy 3y ssaIppe
Areoy1aads [[1m ap U011 d19I0Y] Jo/pue YU Ydeq
a3 jo ured Sunean ur uonezijiqow pue ‘vonendiuewr
[euids ‘98essew ‘91mdundnoe Jo SSIUIAIIIYI-1S0D

pue ‘surrey 45ed1a a3 pazAjeue sardersyy

(VD) auDIpaw aAneUIA [ pue Arejudwa[duwod
Surp1e8a1 s{OY-UOU § puB SLY S9T JO MIIAI INRWISAS

A IPIqI0WO 3[Ry [BIUSW-[BIS[3SO[NISNW

3} passaIppe AJ[edy1dads SMIIAT ) JO JUO ATUO {SMIIAIT
J1IBWRISAS YI[EIY [BIUIWI 7 PUB SMIIAII DJBUIISAS
[€3I3[XSO[NISNW 8 PIPN[IUI MIIAII YL *SUONIPUOD
[3[eaYy [BIUIW PUE [BI[SO[NISNW SUNIBIII J0J JUIPIW
Areyuswa[dwod Jo SSaUIANIAPI-1s0d pue Kyedyya K1ajes
9] PIUTWIEXA SMATAI DTJBWAISAS JOo Ma1aa1 Surdods y

“SjuswaInseawr uuﬂmﬁw\rm.—a QY3 aduanpjur

J0U PIp S3IpN3s 33 Jo A1fenb Jy "syuswraInseawr
2dud[eAdId UBIW SUTULIBIAP 03 pasn sporrad aduareadrd
3} 213M JWIIYI] PUE ‘TeA ‘SYIUOW g ‘YIUOW ‘Y3aM
JUI0{ *S3[I11IB P3JB[AI JO SISI[ UOIILIID pUe ‘Saseqejep
O0INDASJ ‘WOY -HSO “THYNID ‘ASYIIN ‘INIT-IN

93 Pa1eS1ISIAUT MIIAII Y, *SAIPNIS 3} Suowre spoyIawr
ur saduAIYIp pue ured ydau jo aduafeadrd [eqo[S ayy
Surp1e8a1 sarpnis XIs-A1j PIUTWEXS MIIAII JIJBWISAS ¥

‘dnoid

9[paau Surureja1 ay) 1o dnoid arnjpundnoe Isej 9Y3 I
ojur syuedpnaed 09 paziwopuel Apnis 3y, “sisojApuods
[©21A133 JO 39dA) [B1AT3D 3] JO JUSUIIBAIY DY) UT
ammoundnoe Sururelar snsiaa arnypundnoe Isej pazAjeue
Apnas v (YsI{ug ur ma1aal 10j [qe[reAe 1oe1Isqe A[uQ)

(s2) (o10%2) 're 32 uepmy

(¥6) (8107) ‘T€ 33 dUdI07

(5)(9007) 'Te 32 13f31

(6£) (L10) Te 3211

11(2):e113627.

’

Anesth Pain Med. 2021

18



BergerAAetal.

1Dy e Sun>npuod

SpuaWWI0d31 Apnis Y] "sd1 10j uondo Jusunean
Jorradns a1ow e aq 03 sxeadde om 3y Jo uonNEUIGUIOD
YL ‘sdl Sunean ur A>edrs [enpiarpur aaey Aew Surddnd
A1p pue uoissardurod J1waydst ‘s3urpuy 3yl uo paseg

A1)S139Y [B1IL [B2TUT]D
asaury) ay3 1ad 3[qe[reae Jou s Apnis ay) Jo aW0IINO
paysiqnd aya pue {z10z ur paysijqnd sem s[d1Ie SIYL

‘(so'o0

> d) Juswaso1duwr 19)ea18 pue pidel s1ow pajen}suowap
SPOI9UI JUSUIILII) OM) 33 JO UoneuIquiod 3y “Surddnd
K1p pue uorssa1duwod J1waYdST U9IMID] IUIIIYIP Jofew
puy jou p1p Apnis ayx (S0°0 > d) synsa1jusuIesst-aid
93 0) uostredwod ur WOY MJ9U pue ‘Idd ‘IAN Y3
JuswaAoIdwr yuedyruSis pajensuowap sdnois 331y [

Juaunean-1sod syam

1N0J JB PUB JUSUNEAN-21d I IPRW ATIM SIUIUWISSISSE

IAN ‘INOY 23U ‘Idd PIPN[DUI SIUSWIINSLIW W0IINO
Y1 "y30q 1o ‘Surddnd A1p AdeIay) uorssaxduwrod Srwaydst
9ATD31 113 03 sjuaned vz paziwopuer Apnis Ay,

‘ured yoau yIIm parenosse (sd1) syurod 19881m Sunean

ur sarde1ay) om1 3y jo uoneurquiod syl pue ‘Surddnd

A1p ‘Aderay) uorssarduwrod d1WAYIST JO SSAUIAIIRYD

3) paurwexa [e1n) Jo[1d pazIwopuel y (£22¥10008YIDIYD)

Juaunean-isod syyuowr

99111 PUB YIUOW 3UO I8 PUE ‘JU3UIIBII] JO UOISN[IU0D
911 1€ ‘3UI[aSeq 1B INIJO [[IM SIUIWISSISSY "9€-IS pue

OJIAl U3 21E SIUIWAINSEIW SWOIINO AIBPU0I3S YL ‘OIN
9Y3 ST IUAWAINSLIW dw0dINo Arewrtid 3y ‘SUOISSIs 01

- 8 JO [€30] B $[99M I9d SUOISSIS JUIUWIILAI] € - T YIIM SHIIM
¥ 03 dn 3se[ [[Im uonuaalaur ayJ ‘dnoi8 arnjpundnoe
weys 1o ‘arndundnoe mofjeys ‘dnoid Adelayy
armydundnoe paziwndo ay3 J9Y3IL 03 PAZIWOPUEI 3] [[IM
syuaned s¥6 Jo [2101 v *sisojApuods [e21A13D Jo Sunias ay)
ur ured YDau 10§ JuduIleaI] e se aInjdundnoe ajenead 0}
SuIre Jey) [eL1) Pa[[0JIU0D PIZIWIOPUEI B JO S[PUONEI PUE
uS1sap 3 SAUI[INO J[INUIE SIYL (¥8100000-DYL-IIDIYD)

(o2) (0zoT) Te 32 gseN

(88) (2107) ‘1€ 32 Suery

19

11(2):e113627.

]

Anesth Pain Med. 2021



	Abstract
	1. Context
	2. Neck Pain
	3. Acupuncture
	4. Acupuncture and Needling for Neck Pain
	4.1. Dry Cupping Studies
	4.2. Dry Needling Studies
	4.3. Acupuncture Studies

	5. Conclusions
	Footnotes
	Authors' Contribution: 
	Conflict of Interests: 
	Funding/Support: 

	References
	Table 1


