REVIEW A__RTICLES

CSM
Journal of Clinical

Sleep Medicine

Autonomic Activation in Insomnia: The Case for Acupuncture

Wei Huang, M.D., Ph.D."% Nancy Kutner, Ph.D2; Donald L. Bliwise, Ph.D.?

!Atlanta VA Medical Center; *Department of Rehabilitation Medicine Emory University School of Medicine;
‘Department of Neurology, Psychiatry/Behavioral Sciences Emory University School of Medicine

Current conceptualizations of the biological basis for insom-
nia typically invoke central nervous system and/or autonomic
nervous system arousal. Acupuncture may represent a unique
avenue of treatment for poor sleep by virtue of its direct effects
on peripheral nerves and muscles, which, in turn, modulate au-
tonomic tone and central activation. In this review, we summa-
rize both basic and clinical research indicating that acupuncture
exerts profound influences via a wide variety of potential neural
and/or hormonal mechanisms that have great relevance for the
modulation of sleep and wakefulness. We illustrate principles
of acupuncture intervention applied to cases of otherwise in-

tractable insomnia that document successful application of this
component of Traditional Chinese Medicine to the treatment of
poor sleep. Our review indicates the necessity for further re-
search in the relationship between the effects of acupuncture
on insomnia and autonomic regulation, which might guide bet-
ter selective use of this treatment modality for insomnia.
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cupuncture is an important treatment modality in Tradi-
tional Chinese Medicine (TCM), which involves insert-
ing and manipulating needles at a combination of points on the
body (including trunk, limbs, ears, scalp, ctc.) called acupoints
to relieve symptoms, to achieve therapeutic effects, and/or to
prevent the development of more severe medical conditions. It
has been practiced for over 3000 years with beneficial clinical
effects on many disorders. Because of dissimilar philosophical
views on the human body, the languages used by energy-based
TCM (holistic and metaphysical) and biophysiology-based
Western Medicine (anatomic and empirical) are completely dif-
ferent. The ancient Chinese theories of “meridians” and “encrgy
balancing” or “unblocking effects of acupuncture” have con-
fused Western readers and often provide the basis for conven-
tional Western medicine practitioners to express their doubts
and disbeliefs. Thus, to explore the mechanisms of acupuncture
using contemporary Western science may facilitate the bridging
of Traditional Chinese and Conventional Western medical sys-

tems and the expansion of acupuncture application in various
L)

conditions, such as insomnia.

Our earlier systemic review focused on the clinical effects of
acupuncture in treating insomnia was conducted including stud-
ies in both English and Chinese literature through July 2007,
with 93% of the 30 studies that met inclusion criteria showing
positive treatment effects of acupuncture in improving various
aspects of sleep. Improved subjective sleep outcomes included
reduced sleep latency, increased sleep and wake ratio (sleep
efficiency), enhanced sleep duration and quality, and resolu-
tion of insomnia symptoms. A few studies with objective sleep
measurements using wrist actigraphy or polysomnography re-
ported improvement in sleep onset latency in anxiety patients.
Studies comparing acupuncture with medications all showed
greater efficacy of acupuncture, although medication achieved
benefit more rapidly and acupuncture required more treatments
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to surpass the effectiveness of medication. Maintenance of acu-
puncture treatment effects were found to be up to 3.5 years at
follow-up. Some important notions related to clinical practice
and research, such as acupoint selection, treatment paradigm,
and treatment duration, were discussed in detail. However, the
mechanisms underlying acupuncture’s effects on insomnia are
not fully understood. The current review examines the possibil-
ity that the autonomic nervous system may serve to mediate
acupuncture’s beneficial effects in treating insomnia.
A

SOMNIA AND

Hyperarousal has been examined as a correlate of insomnia
in cross-sectional studies,’* with substantial evidence for as-
sociated pathophysiology involving both the central nervous
system (CNS) and the autonomic nervous system (ANS).
CNS arousal is supported by descriptive evidence suggesting
that individuals with poor sleep are chronically more alert on
tests of daytime alertness, such as the multiple sleep latency
test (MSLT),>7” and have elevated measures of high-frequen-
¢y electroencephalographic activity (beta or gamma range)
during nocturnal sleep,*"’ as well as experimental evidence
indicating greater reactivity among individuals predisposed
to poor sleep.'? More recently, functional neuroimaging stud-
ics involving single photon emission computed tomography
(SPECT)," positron emission tomography (PET)," or proton
magnetic resonance spectroscopy (MRS)'® have suggested
that individuals with insomnia may have enhanced activation
in particular brain regions as well. ANS arousal is supported
by a long history of evidence of higher metabolic rates,® body
temperatures,'é'® electrodermal activity,'® and heart rates!'”'®
in individuals with chronically poor sleep, as well as studies
demonstrating increased low-frequency power and decreased
high-frequency power in heart rate intervals® in insomni-
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acs. Elevated sympathetic tone is also implicated by raised
cortisol levels and activation of the hypothalamic-pituitary-
adrenal (HPA) axis in chronic insomniacs.?! Elevations in
the HPA may be mediated in part by corticotrophin-releasing
hormone (CRH), and this neuropeptide may represent an im-
portant link between ANS and CNS activation in insomnia.?
Taken together, these studies raise the intriguing possibility
that interventions directly influencing peripheral hyperarous-
al and balancing sympathetic and parasympathetic tone may
afford unique opportunities to successfully modify chroni-
cally poor sleep.

ACUPUNCTURE AND AUTONOMIC FUNCTION

Acupuncture represents a potentially unique and different
avenue for insomnia intervention because of its direct effects
on the autonomic nervous system. It has been shown to influ-
ence some known indicators of autonomic activitics, such as
blood pressure,? pupil size,* skin conductance,”’ thermogra-
phy recorded skin temperature,?®2* microneurography recorded
muscle sympathetic nerve activities,?** heart rate and/or pulse
rate,”*! and heart rate variability.?’3%4

How acupuncture produces changes in autonomic activities
remains uncertain. Traditional acupuncture requires elicitation
of the Deqi (“Da Chee,” literally translated “getting the ener-
gy”’) sensation, achieved by twisting and thrusting the needle
after its insertion into an acupuncture point. It is experienced
as local soreness and heaviness as well as radiating paresthesia,
a sensation that can also be obtained in strong muscle contrac-
tions.***” Because of such practice in traditional acupuncture,
Andersson and Lundeberg hypothesized acupuncture in pro-
ducing effects via sympathetic regulation in the same way as
other forms of sensory stimulation or strong muscle contrac-
tions.” Their theory has been instrumental in understanding the
pain relief effects of acupuncture needling, as well as exercise,
massage, or transcutancous clectrical nerve stimulator (TENS)
treatments.

However, besides generalized effects via sensory stimula-
tion, acupuncture seems to also produce some specific effects
on the autonomic nervous system, supported by experimen-
tal and clinical data, which go beyond Andersson and Lun-
deberg’s theory. One demonstration is by acupuncture points
specificity 333 that can account for different effects on the
autonomic nervous system in different studies, such as fa-

cilitation of parasympathetic and suppression of sympathetic'

activities (PC-4 Ximen,”' GV-14 Dazhui & PC-6 Neiguan,®
EX-HNT1 Sishencong,* BL-15 Xinshu?’), significant increase
of parasympathetic activity without effects on sympathetic
activity (auricular Lung®), coactivation of both parasympa-
thetic and sympathetic activities (LI-11 Quchi**), or increase
of segmental sympathetic vasomotor activity with central sym-
pathetic inhibition (LI-4 Hegu,*® ST-36 Zusanli***°). Another
demonstration involves stimulus type specificity. When acu-
puncture was performed via electrical stimulation, rather than
via manual manipulation, only the specific 2 Hz frequency of
electrical stimulation, the frequency that most closcly mim-
ics the frequency of traditional manual acupuncture, produced
sustained effects on autonomic activity.?® These findings signi-
fy the uniqueness of acupuncture in achieving specific effects
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that cannot be achieved by other modalities that only produce
generalized effects.

Although there is still uncertainty in the medical and re-
search community regarding the effects of sham acupuncture,
the understanding of both site and stimulation type specificity
are particularly important in establishing a credible sham in-
tervention, which is much more complicated than administra-
tion of a placebo tablet. Sham acupuncture has been conducted
in research studies using various techniques that specifically
are intended nof to stimulate known acupuncture points as
in traditional treatments. Some approaches have involved
acupuncture needles penetrating skin at different depths than
real acupuncture, some have used points at different locations
away from real acupuncture points (usually within a few mil-
limeters), and some have used telescopic needies to mimic
the visual effects of real acupuncture. However, careful inter-
pretation is warranted because sham acupuncture techniques
may still produce generalized effects. For instance, in sham
acupuncture design with a penetrating needle or with a tele-
scopic needle pressing on skin, sensory pathways could still
be activated, although the type and strength of the sensory
signal may differ and vary by depths and/or locations. Some
generalized physiological effects may be produced. Thus,
technically it becomes exceptionally challenging to design a
sham acupuncture (needle) procedure to be both psychologi-
cally believable and physiologically inactive. In one review,
for example, sham acupuncture had an analgesic effect in
40% to 50% subjects as compared to 60% in real acupunc-
ture.** With those nonspecific, but very real, effects, large
sample sizes may be required to meaningfully compare real
versus sham acupuncture.®® Perhaps for these reasons, find-
ings from studies using sham acupuncture controls have var-
ied widely, even when studying a same-disease population. In
our acupuncture and insomnia review,' we found only 5 stud-
ies that compared sham versus real acupressure/acupuncture
treatments. Four of these studies demonstrated significantly
greater improvements in the real acupuncture group relative
to sham acupuncture and one failed to show significant dif-
ference between groups.

POSSIBLE MECHANISMS UND

EFFECTS OF ACUPUNCTURE

Acupuncture has also been shown to modulate the activi-
ties of sympathetic and parasympathetic nervous systems that
are essential for cardiovascular function, as evidenced by its
regulation of heart function,*'#? blood pressure,** and heart
rate.?**! This has led to its clinical use in the management of

various cardiovascular diseases,** such as hypertension,?*

ischemic heart disease,* and cardiac arrhythmia.*”-* In addi-
tion, both basic science and clinical studies have indicated that
acupuncture regulates various neurotransmitters and hormonal
factors, including endorphins, serotonin, norepinephrine, ad-
renocorticotrophic hormone (ACTH), cortisol, acetylcholine
(Ach), melatonin, substance P, other neuropeptides, gamma-
aminobutyric acid (GABA), and nitric oxide, all of which play
major roles in sleep regulation, higher cortical function, the
hypothalamic-pituitary-adrenal axis, and the somatovisceral re-
flexes.>™% These studies are summarized in Table 1.



The regulation of various other neurotransmitters and
hormonal factors by acupuncture is complex and can exert
opposite effects, depending on locations of acupoints and
techniques used in clinical applications. For instance, ACTH
can be elevated when CV-4 (Guanyuan) is stimulated with
moxibustion (heating of acupoint) to improve immunity in
tumor-bearing mice®’ but can be suppressed when acupunc-
ture or electroacupuncture (electrical stimulation combined
with acupuncture) is used to treat addiction in heroin ad-
dicts.® The use of acupuncture at PC-6 (Neiguan) has been
indicated in cardiovascular regulation and postoperative
nausea suppression,” and animal studies demonstrated that
stimulation of this site may increase c-fos activation for se-
rotonin in the raphe nuclei,” a region proximal to the area
postrema implicated in nausea and vomiting. Somewhat dif-
ferent effects of acupuncture on serotonin were shown in a
clinical study using Jin-3-needling therapy (needling at PC-6
along with other acupoints) for generalized anxiety disorder,
where such treatments resulted in lower plasma levels of
serotonin.”’ In chronic-stress induced depressive rats, elec-
troacupuncture of GV-20 (Baihui) and SP-6 (Sanyinjiao) was
observed to have up-regulation of both serotonin and acetyl
cholinesterase activities in hippocampal region.”> The dis-
parate effects of acupuncture at different body regions with
varying levels of acetylcholine in brain and cerebrospinal
fluid have also be demonstrated in several additional stud-
ies.”*7 Acupuncture or electroacupuncture was found to in-
crease norepinephrine levels in brain regions, such as caudate
nucleus and diencephalon’7® but to decrease norepinephrine
levels in plasma,”” again arguing for the complexity of its ef-
fects. Insofar as GABA is concerned, animal models have
been demonstrated up-regulation of GABA expression after
acupuncture, thus producing some neuroprotective effects in
ischemic vascular events or experimentally induced seizures,
as well as reducing alcohol withdrawal symptoms.557%80

The above-mentioned diverse and complex effects of acu-
puncture, in fact, argue for the superior application of acu-
puncture in treating diseases. Rather than a pharmacological
agent acting with single-directional effect and often carrying
adverse reactions, acupuncture modulates the nervous system
to achieve desired balance. For instance, B-blockers can down-
regulate sympathetic tone; however, due to their nonspecific
and unbalanced effects on sympathetic activities, they can also
cause side effects. Therefore, using propranolol to treat insom-
nia proved to be ineffective®';
to have numerous undesirable central nervous system side ef-
fects, including vivid dreams, nightmares and depression.®>*
On the other hand, acupuncture has been widely used in treat-
ing various conditions with minimal side effects,* likely medi-
ated by its regulation of the autonomic nervous system using
bi-directional balancing mechanisms as mentioned above. The
conditions that can be treated by acupuncture are as diverse
as somatic pain,**’ headaches,®® asthma,* inflammatory dis-
cases, 902 nausea and vomiting,”* gastrointestinal dysfune-
tion,>>%% substance abuse,”* and anxiety.'**!%!

Despite this evidence, acupuncture is not a panacea and has
been shown ineflective in treating some conditions or subtypes
of treatable conditions that are not regulated via the autonomic
nervous system, e.g., hypertension due to ligation of the renal

. . . +
in addition, it has been shown
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Table 1—The effects of acupuncture on various
neurotransmitters and hormonal factors known to be
involved in sleep regulation

Acupuncture Effects
Acupuncture enhances the production of
endarphin for its various actions, mainly
notable for pain relief.®1""" Some studies
suggest that the sleep promoting effects
of electroacupuncture might be associated
with stimulation of the opiodergic neurons to
increase the concentrations of beta-endorphin
and the involvement of the mu-opioid
receptors.”

Neuromodulator
Endorphins

Serotonin Acupuncture and electrical acupuncture
have been associated with accelerating the
synthesis and release of serotonin in the

central nervous system.52%

 Norepinephrine (NE)

Increased level of NE in caudate nucleus and
diencephalon with decreased level in plasma
was observed with acupuncture.’s7

ACTH serum levels can be modified
by acupuncture in treating various
conditions, ">

Adrenocorticotrophic
hormone (ACTH)

Increased cortisol serum levels were observed
with acupuncture in treating heroin addicts.'’®

Cortisol

Acetylcholine Regulation of acetyicholine and cholinesterase
by acupuncture has been shown in its

treatment of pain.”>7®

Melatonin levels have been observed

to increase with certain acupoints
stimulations,®""” and treated insomnia in
anxiety subjects.®®

Melatonin

Acupuncture likely modulates substance P
via opiate pathways, &' to have anti-
inflammatory effecis'™ or to treat asthma.'”!

Substance P

Gamma-amincbutyric  Up-regulation of GABA expression was

acid (GABA) observed with acupuncture in treating
ischemic vascular events® or alcohol
withdrawal symptoms.® Release of GABA was
observed with electroacupuncture in rats.'?

Nitric Oxide Stimulation of certain acupuncture points are

observed to increase nitric oxide content in the
brain and serum, which were associated with
sleep promotion clinically.™24

artery (renin-angiotensin dependent),'” or histamine induced
asthma.'® Because the autonomic nervous system can be more
broadly considered as regulating biological equilibrium (in-
stead of merely up-regulating or down-regulating particular
organ systems), this may account for acupuncture’s reported
success in treating “opposite” conditions, such as hypoten-
sion!%1% as well as hypertension,*#* and hyperfunction, as well
as hypofunction of gastrointestinal motility.”® Additionally,
some evidence suggests that the effects of acupuncture are only
observed when the normal biological equilibrium is disturbed,
such as when baseline blood pressures are outside the normal
range.?**® It cannot reverse severe pathological conditions be-
yond simple disturbances of biological equilibrium, e.g., severe
arthrosclerotic disease, organ failure, or degenerative changes.
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CASES DEMONSTRATING POTENTIAL APPLICATION

OF ACUPUNCTURE IN TREATING INSOMNIA

Introduction of acupuncture inte sleep medicine practice
must await well-designed randomized clinical trials showing
unequivocal evidence of improvement with subjective as well
as objective outcome measures, with close attention paid to
the control of nonspecific effects of acupuncture using careful
sham design. Selection of measures that assess the mediating
mechanism(s) via which acupuncture acts should be employed.
Only a few such studies are available to date (see Huang et
al.! for review), including a recent randomized, single-blinded
clinical trial using electroacupuncture versus non-electrical
placebo needles in treating mainly middle-aged adults with
chronic moderate insomnia.'® Issues of number of treatments,
type of acupuncture, number of sessions, and patients’ ages and
range of comorbidities all remain to be clarified. Nonetheless,
we offer in this review three clinical cases to demonstrate the
effects of acupuncture in clinical practice that achieved some
amelioration of otherwise intractable insomnia. The patients in
these cases were treated by the first author (WH), a board-certi-
fied, American-trained physiatrist with advanced certified acu-
puncture training in China. The clinical improvements in sleep
were demonstrated using various subjective and/or functional
assessments, and in one case objective actigraphic verifica-
tion. Because a case series of treated patients cannot substitute
for a randomized clinical trial, a demonstration of efficiency
or clarification of mechanisms must await such work. Rather,
our intention here is to illustrate to readers the clinical effects
observed in practice using acupuncture treatments and thus the
necessity for further work to be conducted with more rigorous
examination, including exploration of its possible mediating
mechanism as hypothesized in our review.

Case #1

A 55-year-old Caucasian female presented with sleep diffi-
culties 6 nights/week for a year. She used melatonin, lorazepam
(2-4 mg), and/or acetaminophen pm nightly to help her sleep.
She reported her sleep difficulties related mostly to stress, al-
though sometimes to knee pain as well. Because of her work
as a magazine editor, she often read and wrote in bed, had very
irregular sleeping hours, and reported significant trouble fall-
ing asleep, as well as trouble staying asleep. The patient had

never undergone polysomnography, and it is unclear whether'

she might have had obstructive sleep apnea. Past medical histo-
ry was significant for ovarian cancer, status post chemotherapy
5.5 years ago, bilateral foot neuropathy as a result of chemo-
therapy, bilateral moderate knee osteoarthritis, hypertension,
depression, and borderline diabetes. She had sulfa allergy and
was taking regular medications for hypertension (ramipril and
hydrochlorothiazide), depression and neuropathy (duloxetine),
and hypercholesterolemia (atorvastatin). She lived with her
husband and denied any use of tobacco, alcohol, or illicit drugs.
Her body mass index (BMI) was 29.8.

At the time of presentation, her Pittsburgh Sleep Quality In-
dex (PSQI) was 17, indicating very poor subjective sleep. She
had 2 nights of sleep monitoring with sleep diary and wrist
actigraph before the start of acupuncture. She recorded 6 h of
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estimated sleep for the first night and 4 h for the second night,
and used 4 mg lorazepam the first night and 2 mg lorazepam the
second night to assist with sleep. Wrist actigraph recorded sleep
efficiency (SE) 60.5%, total sleep time (TST) 315 minutes, and
wake time after sleep onset (WASQ) 58.5 minutes, averaged
across the 2 nights. Her depression score as evaluated by the
Geriatric Depression Scale (GDS)'* was 24, suggesting sub-
stantially depressive mood.

Acupuncture points'”’ selection was based on Traditional
Chinese Medicine theory for treatment of sleep disturbances
with the least overlapping treatment cffects for other conditions,
e.g., pain. Thus, Ex-HN-3 (Yintang), Ex-HN-22 (Anmian),
HT-7 (Shenmen), KI-3 (Taixi), and LR-3 (Taichong) were se-
lected. Provider and subject interaction time was 45-60 minutes
each session, including brief history and exam and acupunc-
ture treatment. A total of 12 sessions were conducted twice a
week for 4 weeks, followed by once a week for 4 weeks. Sterile,
single-use disposablc metal acupuncture needles of 0.25 mm
in diameter and 40 mm in length were used. The areas of acu-
points were sterilized with alcohol swabs before the insertion
of needles. The needles were inserted into the appropriate depth
of each acupoint; however, De Qi sensation was not necessarily
elicited. The needles stayed in without further manipulation for
30 minutes at each session before being removed.

Five days after the start of acupuncture treatments, the pa-
tient spontaneously reported “I slept much more (7.5-8.0 h on
sleep diary) than normal and I stayed asleep after [ fell asleep.
One night [ didn’t need medication.” At the end of the 8-week
treatment course, the patient continued to report “falling asleep
easier” and “staying asleep longer.” She had another 2 days of
post-treatment actigraphy monitoring. During those 2 nights,
she used no medication to assist with sleep. On sleep diary, she
reported the first night being fragmented due to “great deal of
pain in my knees,” and the second night still characterized by
“some knee pain.” Her mean sleep duration for these 2 nights
was estimated at 7 hours. Her PSQI score decreased to 8, and
her GDS decreased to 19. Wrist actigraph recording showed
2-night average SE 76.7%, TST 490 minutes, and WASO 136
minutes. Her health-related quality of life (HRQoL) using
Medical Outcomes Study 36-item Acute Form (SF-36 Acute)'*
showed the most substantial improvement in the subscales of
role limitations due to physical health and social functioning
(improvement of 50 points each on a 100-point scale), also im-
provements in vitality (10 points), emotional well-being (32
points), and general health (10 points). Finally, the use of loraz-
epam was reported to decrease from daily to once a week over
a period of 12 weeks followed.

Case #2

A 50-year-old African American male combat veteran pre-
sented with chronic insomnia and polytrauma, including a
moderate traumatic brain injury (TBI) due to a blast injury in
2008 with concomitant severe headaches afterwards, as well as
right elbow and forearm injuries in a rocket-propelled grenade
attack in 2004, status post 13 surgeries to repair the damages
sustained. He had a fixed right elbow with pain and significant
amount of lymphedema requiring compressive dressing all the
time. Other medical conditions included allergic rhinitis, gas-
trocsophageal reflux disease, and hypertension.




At his initial presentation, his PSQI score was 11, with 5
h of sleep per night on average, and habitual sleep efficiency
of 63%. His Modified Post-Traumatic Stress Disease (PTSD)
Symptoms Scale Self-Report (MPSS-SR) was 20 (Range:
0-51 on 17 items, with higher score representing worse symp-
toms).'”® Headaches were 9/10 in intensity, with a frequency
of 1-3 per week. He reported that the headaches “moderately”
affected his work, life, and sleep.

Ten acupuncture treatments were performed during a five-
and-half month period, at a frequency about once every 2
weeks. The acupuncture points were selected differently at dif-
ferent visits to treat mainly headaches, anxiety, and slecp, guid-
ed by Traditional Chinese Medicine meridian theories. Number
of needles varied from 8 to 18.

After these treatments, the patient reported “overall” im-
provements. Headaches went down to 3/10 in intensity at a
frequency of 1-2 per month. He reported that the hcadaches
“moderately” affected his work, but “mildly” affected his life
and sleep. His PTSD MPSS-SR scored 15. His PSQI score was
also improved to 8, with 6 h of sleep per night on average, and
habitual sleep efficiency of 75%. The patient rated the cffec-
tiveness of acupuncture in helping his conditions as 5.0 on a
visual analog scale from 0 to 10.

Case #3

A 47-year-old African American female veteran presented
with chronic insomnia, and prolonged PTSD symptoms after
military service, with an initial MPSS-SR score of 40 out of
S1. Her initial PSQI was 18. She also complained of severe
headaches twice weekly at 10/10 level lasting average of 72 h,
along with regular “daily” headaches at 4/10 level for over 18
years. She was using lamotrigine and sumatriptan at the time
of presentation. Other medical conditions included hyperten-
sion treated with medications, myofascial pain syndrome, and
degenerative joint problems with pain over 5 body parts (left
shoulder, right elbow, mid-back, low-back, and knees), treated
with trigger point injections and topical cream.

Ten acupuncture treatments were performed during 5 months,
at a frequency about once every 2 weeks. The acupuncture
points were selected differently at different visits to treat mainly
anxiety, headaches, and sleep, guided by Traditional Chinese
Medicine meridian theories and auricular mapping. Number of
needles varied from 10 to 20. Both body and auricular points
were used alone or in combination.

After these treatments, the patient’s PTSD MPSS-SR score.

was reduced to 22. Her headaches were completely resolved
after 6 treatments. She discontinued all headache medications
with no rebound at follow-up 4 months after the end of last
treatment. Her PSQI score also improved to 13, with sleep dura-
tion increased from 3 h per night on average to 4 h, and habitual
sleep efficiency improved from 27% to 40%. She decreased the
use of sleep medication (zolpidem 10 mg) from “three or more
times a week” to “once or twice a week.” The patient rated the
effectiveness of acupuncture in helping her conditions as 9.5 on
a visual analog scale from 0 to 10.

Discussion of Cases
These three cases represented a diverse sample of patients
with chronic insomnia: a middle-aged patient with osteoarthritic
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Figure 1—Demonstration of some commonly used
acupuncture points for improving sleep

Pogvls

I Ex-Hi-3

knee pain, a middle-aged veteran with polytrauma, and a young-
er veteran with PTSD, who reported chronic disturbance in
sleep. However, these three cases were selected also by a com-
mon theme-—having comorbid insomnia and clinical manifesta-
tions of hyperarousal, e.g. PTSD or anxiety, and hypertension.

Acupuncture points were tailored for patient’s specific con-
ditions, with certain points frequently used in the treatments,
such as Ex-HN-3 (Yintang), GV-24 (Shenting), GV-20 (Bai-
hui), PC-6 (Neiguan), LR-3 (Taichong), auricular Shenmen,
or auricular Heart. These points were mainly chosen for their
sedating effects to treat anxiety/PTSD and sleep complaints,
although some often assist in headache treatments, such as
Ex-HN-3 (Yintang), GV-20 (Baihui) or LR-3 (Taichong).
Figure 1A and 1B are illustration of acupuncture at some of
these points in a model.

The clinical success observed after acupuncture treatments
in our patients included sleep improvements, such as prolonged
sleep duration and increased sleep efficiency, anxiety symptom
improvement, headache improvement/resolution, functional
improvement, and/or less medication intake. Because this was
a preliminary clinical case series, objective measurements of
sleep outcome were not widely used, nor were measurements
of autonomic activities included. Thus, the interpretation of
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these results remains clinical rather than mechanistic. We use
these cases to illustrate the need for such future sleep research
to complement the clinical findings and, in tarn, to better guide
future clinical practice.

FUTURE CONSIDERATIONS

As we have reviewed here and elsewhere, many studies have
documented physiological effects of acupuncture using the
standards of contemporary Western science. In all likelihood
some of those improvements are mediated by autonomic activi-
ties. Our cases further illustrate that acupuncture may have sub-
stantial and dramatic effects in patients who report substantialty
disturbed sleep. Future clinical trials employing both site- and
stimulation-specific controls should be undertaken to attest that
this ancient medical practice may have impact on sleep. Moni-
toring autonomic activation may represent a novel attempt both
to understand how acupuncture works and to assess current me-
diational models for insomnia.
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