Anesthesiology = Infensive Care

doi
10.51271/EAJAIC-0008

Acupuncture in critically ill patients
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ABSTRACT

Acupuncture has been used in Eastern medicine for thousands of years for a variety of conditions and illnesses. However,
there is very little literature on the use of acupuncture in intensive care. In this review, we examine the role of acupuncture in
intensive care, pain, stress, anxiety, sleep quality, treatment support, reduction of side effects, respiratory problems, circulatory

shock, immune system and nutritional support, and functional recovery after critical illness.
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INTRODUCTION

Acupuncture has been used in traditional Chinese medicine
for more than 2000 years." According to this traditional
approach, health is maintained by the regular flow of energy
in the body, and disease is caused by the internal imbalance
of Yin and Yang. The mechanism of action of acupuncture
is not clear. It is accepted that there are 12 primary and 8
secondary meridians in the human body, and when internal
imbalance occurs, the flow of Qi (life energy) along the
meridians is blocked. It is believed that there are more than
400 acupuncture points on the meridians and by stimulating
them, the blood flow to certain parts of the body increases
and the imbalance improves.

While the Chinese often use traditional Chinese medicine
and western medicine together, combined use is less common
in Europe, America and in our country*' Many published
studies have demonstrated the efficacy of acupuncture in
critical or non-critical diseases,

Research on the use of acupuncture in intensive care unit
(ICU) patients is still scarce. In this review, we aimed to
summarize the use of acupuncture in critically ill patients.

The use of acupuncture in critically ill patients was evaluated
under 8 main topics.

1-Pain Management

Patients in the ICU often experience severe pain.
Acupuncture can help reduce this pain and minimize the use
of medication.®

2-Anxiety and Stress Relief

Intensive care is associated with high levels of stress and
anxiety for patients. Acupuncture can help alleviate these
conditions by providing relaxation.®

3-Improving Sleep Quality

Critically ill patients in the ICU patients often experience
insomnia. Acupuncture can improve sleep patterns and help
patients to rest better.

4-Supportive Treatment andReduction of Side Effects

Acupuncture can help treat some diseases and accelerate the
healing process” ' Acupuncture can reduce medications and
minimize the risk of side effects
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5-Respiratory Problems

Intensive care patients often experience respiratory problems.
Acupuncture can help improve respiratory function

6-Treatment of Circulatory Shock and ImmuneSystem
Support

It has been suggested that it can be used in the treatment of
hypertension, cardiovascular failure, chronic cardiovascular
diseases. The immune systems of intensive care patients may
be weakened. Acupuncture can also be used to support the
immune system.

7-NutritionalSupport

Acupuncture may be effective in regulating nutrition by
facilitating gastric emptying and preventing nausea and
vomiting.

8-Functional Recovery After Critical Illness

It can be used in the treatment of Intensive Care Unit
Acquired Weakness (ICUAW) that may develop after critical
illness.

PAIN MANAGEMENT

Research shows that acupuncture has potential benefits in
pain management. The insertion of an acupuncture needle
stimulates pain receptors, which are free nerve endings,
causing the release of endogenous opioids known to be
involved in pain control. The pain control system is activated.
Neurotransmitters such as beta endorphins, enkephalins and
serotonin are involved in the analgesic system. Enkephalins
are released from most of the fibers originating from the
periaqueductal gray matter and periventricular nuclei and
terminating in the nucleus raphe magnus. Enkephalins have
a high affinity for mul and delta receptors among opioid
receptors’® and enkephalins released by painful stimuli
bind to mul receptors to produce supraspinal analgesia and
to delta receptors to produce spinal analgesia. The painful
stimulus causes the release of serotonin from nerve fibers
originating in the raphe nuclei and terminating in the dorsal
horn of the spinal cord, and of enkephalins from local spinal
cord neurons. The released enkephalins are thought to cause
presynaptic and postsynaptic inhibition where C and A-delta
nerve fibers synapse in the dorsal horn.

It has been reported that the analgesic effect of
electroacupuncture (EA) may be due to the secretion of beta
endorphin from the pituitary gland'® and the increase in its
concentration in plasma and the central nervous system,
An increase in the secretion of beta endorphin and ACTH
from the anterior lobe of the pituitary by EA application
and an increase in plasma levels have been observed.
In particular, it has been observed that the analgesic
effect induced by EA is associated with beta endorphin
concentration in brain tissue, and EA application is more
effective than needle acupuncture application in terms of
analgesic effect.

Acupuncture has been shown to be effective in reducing
pain,especially in conditions such as chronic pain,
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migraines, andlow back pain. Intensive care patients can
also experiencesevere pain, so acupuncture may be an option
for pain relief. Acupuncture may be used in certain types of
patients to treatpain in the ICU.

Treatment of Postoperative Pain

Acupuncture can be used to treat postoperative pain.
Postoperative pain can be severe, and acupuncture, in
addition to traditional pain management methods, can help
reduce pain. Acupuncture points commonly used in the
treatment of postoperative pain:

o Hegu (LI-4): This point is located between the thumb and
forefinger of the hand. It is effective in relieving pain such
as headache and facial pain.

Zusanli (ST-36): This point is located on the front of the
leg, just below the knee. It can help2 relieve generalized
pain and strengthen the immune system

« Sanyinjiao (SP-6): This point is located on the inside of
the leg, just above the ankle. It is used to relieve abdominal
and pelvic pain.

Quchi (LI-11): This point is located on the outside of the
elbow, just above the elbow crease. It can help relieve
inflammation and muscle pain.

Fengchi (GB-20): This point is located on both sides of the
neck, in the nape of the neck. It is used to treat headache
and neck pain.

Taichong (LV-3): This point is located on the foot,
between the big toe and the second toe. It is used to relieve
pain associated with the liver.

Huantiao (GB-30): This point is located on the outside of
the hip, just above the hip bone. It is effective in treating
hip and leg pain.

Treatment of Chronic Pain

Acupuncture may be preferred in chronic pain conditions,
especially in cases such as migraines, low back pain, and
fibromyalgia. Acupuncture can be effective in relieving such
pain.

Acupuncture Points for Migraines

« Yintang (EX-HN3): Located in the center of the forehead,
this point can help relieve migraines

o Taiyang (EX-HNS5): May be effective in relieving pain
around the eyes

o Hegu (LI4): May be used to relieve headache

Acupuncture Points for Back Pain

o Weizhong (BL40): Helps relieve lower back pain, this
point can reduce tension in the legs and lower back

o Shenshu (BL23): May be effective in relieving low back
pain
Acupuncture Points for Fibromyalgia

o Ashi points: Points applied to the most sensitive areas for
common aches and pains such as fibromyalgia.

« Sanyinjiao (SP6): May help relieve muscle pain
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Sensitivity to Pain Medications

Some patients may be sensitive or unable to take pain
medication. In this case, acupuncture may be an alternative
for pain management.

Combined Treatment

Acupuncture can be used in combination with other
treatments. Treatment plans for ICU patients usually
include multiple approaches, so acupuncture can be used in
combination with other treatments

ANXIETY AND STRESS RELIEF

Acupuncture can help manage stress and anxiety in the ICU.
Intensive care patients have a high tendency to experience
stress and anxiety because the treatment processes are
stressful and worrisome. Serotonin and enkephalin levels
in the central nervous system and plasma are increased
with acupuncture causing regulation of the mental and
psychological state. Acupuncture can contribute to the
treatment of stress, anxiety and depression in these patients.

Some studies show that acupuncture reduces stress and
anxiety levels in intensive care patients. In particular, it is
thought that acupuncture may help patients sleep better and
experience a general sense of well-being due to its relaxing
effects.

Zheng et al.” showed that EA can reduce the dose of
midazolam required for sedation in mechanically ventilated
patients, while Feeney et al.”’ reported that acupuncture
provided benefits in pain and anxiety and a significant
reduction in morphine use after treatment.

Delirium is recognized as a common and serious problem
in the ICU, as it is strongly associated with ICU length of
stay, organ dysfunction, and mortality.” Although there
is insufficient evidence to support the routine use of non-
pharmacological strategies for the treatment and prevention
of delirium, acupuncture has been reported in the literature
as an alternative approach to delirium prevention. Compared
with standard care in hospitalized patients, acupuncture
has been shown to achieve faster remission of delirium and
significantly more delirium-free days in those who received
acupuncture.” In conclusion, acupuncture appears to be an
effective part of a non-pharmacologic strategy to manage
agitation, pain, and delirium in the ICU.

Some important acupuncture points used for this purpose
include:
Yin Tang (Third Eye): Located in the center of the

forehead, this point can help reduce stress and anxiety
with its calming effect.

Shen Men (Spirit Gate): Located in the ear, this point
has the potential to bring calm and relaxation. It can help
reduce stress.

Neiguan (Gate of Insight): Located on the wrist, this
point can help relieve stress and reduce anxiety.

Zusanli (Three Mile Stone): Located below the knee, this
point can help balance energy and promote tranquility.

Sanyinjiao (Three Yin Combination): Located on the
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inside of the legs, this point can help reduce stress and
promote relaxation.

o Hegu (Open Passage): Located on the wrist, this point
can help calm and reduce anxiety.

o Taixi (Great Stream): Located on the ankle, this point has
the potential to bring calm and relaxation.

o Fengchi (Wind Pool): Located on the back of the neck,
this point can help reduce stress.

IMPROVING SLEEP QUALITY

54 pressure points are used to alleviate sleep problems. The
Shen Men point, the 7th acupuncture point (HT7) of the
heart meridian, is one of the most commonly used points.
Studies have shown that acupuncture improves sleep quality
in people with sleep problems.

In the ICU patient, acupuncture reduces stress, anxiety, and
pain; increases blood circulation; contributes to healing and
relaxation in the body; and provides relaxation by increasing
the release of endorphins, a natural painkiller. All of these
effects help to improve sleep quality by reducing sleep
disturbances.

SUPPORTIVE TREATMENT AND REDUCTIO
OF SIDE EFFECTS

Acupuncture can help treat some diseases and speed up the
healing process. When acupuncture is used as a supportive
treatment in addition to standard treatments, it can positively
contribute to the treatment and healing process by reducing
symptoms such as pain, nausea and vomiting

Acupuncture can reduce dependence on medications and
minimize the risk of side effects. It has been shown to reduce
side effects such as nausea, pruritus, dizziness, sedation,
urinary retention, and delayed gastric emptying that can
occur with postoperative opioid use. It has been shown to
reduce the need for narcotic use in the perioperative and
intensive care settings

RESPIRATORY PROBLEMS

Critical care patients often have respiratory problems and
may require mechanical ventilation. These patients may be
difficult to wean from mechanical ventilation. Prolonged
mechanical ventilation can lead to morbidity and mortality
due to ventilator-associated pneumonia and muscle
weakness.

Acupuncture may help improve respiratory function. In
particular, patients with respiratory problems such as
lung disease, asthma or chronic obstructive pulmonary
disease have been reported to experience beneficial effects
of acupuncture. These beneficial effects are thought to be
clinically related to a decrease in dyspnea, an increase in
respiratory muscle strength, functional respiratory indices,
improvement in chest wall mobility, and an increase in beta
endorphin levels. The number of articles investigating the
effects of acupuncture in critically ill patients on mechanical
ventilation in the ICU is still insufficient.
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Matsumoto-Miyazaki et al.” retrospectively evaluated the
effect of acupuncture on respiration in intensive care patients
undergoing long-term MV. They found that respiratory rate,
heart rate, and rapid shallow breathing index decreased
significantly immediately after acupuncture, while tidal
volume and dynamic compliance of the respiratory system
increased significantly. They also found that the increase in
dynamic compliance was greater in the successful weaning

group.

Two studies compared the effect of acupuncture with
conventional therapy in the treatment of pneumonia. One
study showed that acupuncture plus the classic herbal
formula Da Cheng Qi decoction (Da Huang 12 g, Mang Xiao
8 g, Hou Pu 24 g, Zhi Shi 5 g) was effective in improving
clinical symptom scores, shortening mechanical ventilation
times, and reducing antibiotic use. Patients were randomly
divided into an acupuncture treatment group and a control
group. In this investigation, ST36 (Zusanli) was selected
bilaterally for the patients in the treatment group. The
needles were manipulated using the Ping Bu Ping Xie (mild
tonifying and attenuating) technique. Another study showed
how the administration of conventional drug therapy with
acupuncture and herbs increased the rate of favorable patient
outcomes. The treatment group received acupuncture at CV10
(Xiawan), ST25 (Tianshu), RN4 (Guanyuan), ST36 (Zusanli).
The study found that patients who received acupuncture plus
drug therapy had significantly better outcomes than patients
in the drug monotherapy control group.

In conclusion, the addition of acupuncture to standard care
can positively regulate respiratory parameters and support
successful weaning from long-term mechanical ventilation in
patients followed in the ICU.

Acupuncture is thought to help regulate the flow of energy in
the body and can relieve spasms in the airways. Here are some
common acupuncture points used to improve respiratory
function:

o Renzhong (GV26): Located at the junction of the upper
lip and nose, this point can help relax the airways and
facilitate breathing.

Fengchi (GB20): This point is located on the back of
the head, just above the neck. It can be used to relieve
breathing problems15.

Feishu (BL13): Located in the middle of the back,
this point is associated with the lungs and can relieve
respiratory problems.

Pishu (BL20) and Shenshu (BL23): These points can help
strengthen the kidneys and the immune system, which
can have a positive effect on breathing.

Tiantu (CV22): Located in the center of the throat, this
point can be used to relieve respiratory problems.

Quchi (LI11): This point is located on the outside of
the arm near the elbow. It can help relieve breathing
problems.

TREATMENT OF CIRCULATORY SHOCK
AND IMMUNE SYSTEM SUPPORT

Although complementary therapies for shock resuscitation
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and intensive care remain current, acupuncture is still not
included in standard treatment protocols for cardiovascular
failure”’ The number of studies on this topic is small and
based on animal experimental results. One of these is the
animal study by Li et al.”' in which EA stimulated the median
nerve to increase cardiac oxygen demand via the sympathetic
pathway and decrease regional myocardial ischemia. Despite
these studies, it is still unclear whether acupuncture can
be beneficial in shock. The results of only one case report
suggest the hypothesis that acupuncture may be useful in
shock resuscitation. The hypothesis in this case was that LR3
(Taichong) stimulation would affect peripheral artery and
ST36 (Zusanli) stimulation would affect macrocirculatory
hemodynamics and have a beneficial effect

Another mechanism of action is that acupuncture prevents
sepsis by acting on the immune system, thereby ameliorating
sepsis-induced shock. This has been demonstrated in
experimental studies by showing that electrical stimulation
of ST36 improves the functions of natural killer cells and
macrophages, and increases lymphocyte counts and T-cell
functions

The effect of acupuncture on the immune system is thought
to be due to the effects of the endogenous opioids beta
endorphin, leucine enkephalin and methionine enkephalin
on this system. It has been shown that leukocytes possess
proopiomelanocortin mRNA and can therefore synthesize
ACTH and beta endorphins from these precursors.
Endogenous opioid receptors have also been found on
B lymphocytes, T lymphocytes, natural killer cells,
granulocytes, monocytes, platelets, and the terminal
complex of complement. It has been reported that there
are biochemical and physical similarities between opioid
receptors of the neuroendocrine system and opioid receptors
of the immune system.

In a prospective randomized controlled trial, 60 patients
with sepsis were divided into two groups. The control group
received conventional treatment, and the other group received
bilateral EA at ST36 (Zusanli) and RN4 (Guanyuan) in
addition to conventional treatment. The combined treatment
group showed a decrease in sepsis score and an increase in
lymphocyte count, but no difference in mortality was found.
As aresult, it was concluded that the combined treatment was
much more effective and had positive results.

NUTRITIONAL SUPPORT

Compared to Western medicine, acupuncture is a traditional
Chinese medical practice that also aims to regulate nutrition.
Its main goal is to achieve balance and harmony in the body
through nutrition. Early enteral nutrition is recommended
in intensive care patients to reduce the severe catabolic
process. Especially in mechanically ventilated patients,
nutritional difficulties may occur due to delayed gastric
emptying. There are few studies on the effect of acupuncture
on nutrition. It has been reported that acupuncture may
regulate gastric emptying by affecting both lower esophageal
sphincter relaxation and gastric myoelectric activity by
acting on autonomic nervous system activity. Zou et al

showed that stimulation of the electrical acupuncture point
at PC6 (Neiguan) inhibited the frequency of lower esophageal
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sphincter relaxation in healthy subjects. Acupuncture has also
been shown to regulate gastric motility in experimental animal
studies.”*' However, there are not many studies evaluating the
effects of acupuncture on gastric emptying in ICU patients.
Pfab et al” reported an effective protocol for the treatment of
delayed gastric emptying in critically ill patients. Kao etal ** also
showed that transcutaneous electrical stimulation of bilateral
PC6 (Neiguan) points was more effective in gastric emptying
than traditional motility agents in critical neurosurgical
patients. They also showed that electroacupuncture combined
with prokinetic drugs is an effective treatment for gastric
emptying in adult critically ill patients. They reported that the
gastric residual volume gradually decreased until the fourth
day and decreased below 200 ml/day on the fifth day when
electroacupuncture treatment was combined with intravenous
metoclopramide. In this study, electrical stimulation was
applied to bilateral points PC6 (Neiguan), TE8 (Sanyanglou),
ST36 (Zusanli) and SP3 (Taibai). In addition, ST37 (Shangjuxu)
and ST39 (Xiajuxu) points were needled only without electrical
stimulation. Another double-blind randomized controlled
trial reported that postoperative feeding intolerance could be
reduced in patients with hypopharyngeal cancer. In this study,
patients in the treatment group received acupuncture at ST36
(Zusanli), ST37 (Shangjuxu), ST39 (Xiajuxu), PC6 (Neiguan)
and LI4 (Hegu) points in the first three days in addition to
routine intensive care. Patients in the treatment group reached
80% of target energy intake significantly earlier than the
control group. This was associated with higher caloric intake
in the first postoperative week. It was also highlighted that the
treatment group required less prokinetics

FUNCTIONAL RECOVERY AFTER CRITICAL
ILLNESS

Another pathological condition that occurs after recovery
from critical illness is intensive care unit acquired weakness
(ICUAW).”* This condition includes critical illness myopathy
and polyneuropathy or a mixture of both (myopathy is usually
more predominant). It is most commonly seen in mechanically
ventilated patients. The incidence of 25-60% has been reported
in patients on MV for more than 7 days.” There is no specific
treatment yet, but acupuncture has been found to correct
muscle wasting and mass by increasing nerve function

In one study, acupuncture was found to be effective against
muscle wasting by increasing IGF-1 levels and stimulating
muscle regeneration. This study suggested acupuncture points
such as LI15 (Jianyu), LI11 (Quchi), ST36 (Zusanli), GB34
(Yanglingquan), and ST31 (Biguan)

There may be conditions that prevent the use of acupuncture
in the ICU. These conditions may vary depending on the
specific health status and needs of the patient. Here are
some conditions that prevent the use of acupuncture in the
ICU

o Skin problems: Inserting acupuncture needles into
the skin can be risky if the skin has an infection, open
wound, or skin disease.

o Bleeding disorders: Patients with blood clotting
problems may be at risk for bleeding from acupuncture.

o Drug Interactions: Acupuncture may interact with
some medications, so the patient’s medications should
be taken into account.
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o Immune problems: Acupuncture may not be
recommended for patients with immune system problems
because of the risk of infection.

o Mental state: Patients with mental health problems or
under extreme stress may require special attention as
acupuncture can have a relaxing effect.

o Fear of needles: For patients with a fear of needles,
acupuncture may be uncomfortable and therefore not
preferred.

o Tissue damage: Patients in the ICU may have tissue
damage or deformities in their bodies that can make it
difficult to insert needles accurately.

Each patient is different, and the appropriateness of
acupuncture should be determined by a healthcare
professional based on the patient’s assessment. Treatment
plans for critical care patients often involve multiple
approaches, and acupuncture may be used in combination
with other treatment modalities or, in some cases, excluded.
Therefore, a professional’s opinion and assessment is
necessary to determine whether acupuncture is appropriate
for a patient in the ICU.

CONCLUSION

This review shows that acupuncture in the ICU is an acceptable
and feasible treatment modality for the management of various
aspects of critical illness. The fact that acupuncture can be
used in relatively common patient populations suggests
that acupuncture can be used in critically ill patients in the
ICU, taking into account the balance of benefits and harms.
However, more randomized controlled trials are needed
to investigate the efficacy of acupuncture as an adjunct to
standard care in critically ill patients.
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