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Abstract: Functional dyspepsia (FD) is common among the general population and has a complicated pathogenesis.
A number of patients with FD seek complementary therapies as symptom alleviation with conventional treatment
is unsatisfactory. Acupuncture, with its 3000-year history in China, has been reported to be helpful in treating
functional gastrointestinal disorder. This review discusses the recent research on the effects and mechanisms of
acupuncture treatment for FD. Trials suggest that acupuncture may be beneficial in improving the symptoms and
quality of life in FD patients. The underlying mechanisms include improving the impaired gastric accommodation to
a meal and the delayed gastrointestinal emptying, and reducing hypersensitivity to gastric distension. If the different
FD subcategories and the measurement of their clinical outcomes are considered, the true effects of acupuncture
will be better revealed.
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Introduction
Functional dyspepsia (FD) is characterized by
recurrent or long-lasting abdominal pain or discomfort without evidence of organic disease
[1]. Pathophysiologic mechanisms, such as
impaired gastric accommodation to a meal,
delayed gastric emptying, and visceral hypersensitivity to gastric distension, contribute to
the complex dyspeptic symptoms of FD [2].
Despite the continuous improvement in the
diagnostics and pharmacologic treatment of
FD, the outcome is still below expectation [3,
4]. Therefore, a number of patients with FD
seek complementary therapies [5].
Acupuncture has a 3000-year history in China.
In ancient traditional Chinese medicine (TCM)
theory, the human body has an energy force
known as qi, the flow of which may affect
human health. It is believed that the balance of
qi can be restored by acupuncture, thus maintaining well-being [6]. Acupuncture is described
as a procedure that stimulates anatomical

points of the body, called acupoints, using a
solid metallic needle which penetrates the skin.
The technique is developed in Eastern countries, and has been used in functional gastrointestinal disorders including FD for a long time
[7]. The exact mechanism by which acupuncture affects FD is not understood. In this article,
we reviewed the recent studies on acupuncture
treatment of FD to explore its effects and
underlying mechanisms.
Therapeutic effects of acupuncture on FD
A report published in 2017 analyzed 7 trials
with 542 participants and discussed the efficacy of acupuncture in FD [8]. In four trials, acupuncture was compared with common drugs
used in FD treatment, and the results demonstrated no significant differences [9]. Both acupuncture and drugs improved the symptoms of
the patients [10]. However, acupuncture had
fewer adverse effects than the drugs [11].
Three trials which compared acupuncture to
sham acupuncture found that acupuncture had
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a better outcome during the treatment and follow-up periods [12]. Acupuncture significantly
improved symptoms including abdominal fullness after meals, and the sensations of pressure, cramps, and burning in upper abdomen
[13].
It is important to realize that patient with FD
have, in addition to a stomach disorder requiring treatment, a state of disharmony induced
by specific psychosocial situations [9]. The
quality of life (QOL) is affected among patients
with FD when compared to the general population [10]. The Short-form 36-items Health
Survey Quality of Life (SF-36) and Nepean
Dyspepsia Life Quality Index (NDLQI) are commonly used to measure the health-related QOL
of FD patients. Several studies supported the
benefit of acupuncture to the QOL of FD
patients, which was demonstrated by the SF-36
[11] and NDLQI measurements [12].
Potential mechanisms of acupuncture in FD
Effects of acupuncture on digestive dysmotility
Delayed gastric emptying has been reported in
20%-50% of patients with FD [13]. Acupuncture
could up-regulate electrogastrographic frequencies and promote gastric emptying in
patients with FD. The gastric emptying of solids
was also accelerated with electric acupuncture
(EA) at Zusanli (ST36) and Neiguan (PC6) [14].
Many patients with FD have impaired accommodation in the proximal stomach. The accommodation reflex is regulated by the vagus nerve.
EA restored impaired gastric accommodation
induced by vagotomy in a canine model [15]. EA
at ST36 improved gastric dysrhythmia and
impaired accommodation, both of which seemed to be mediated mainly by the vagal pathway [16]. It was considered that acupuncture at
ST36 enhanced vagal activity, potentiating the
impaired accommodation reflex among FD
patients [17].
Visceral hypersensitivity has been considered
a pathophysiological mechanism in functional
gastrointestinal disorders since the 1980s
[18]. FD patients have an increased intragastric
perception of mechanical stimuli. EA at ST36
relieved gastric distension-induced gastralgia
in rats [19]. In addition, transcutaneous electrical nerve stimulation (TENS) raised the discomfort threshold to gastric distension [20].
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Effects of acupuncture on brain-gut interaction
Neuroimaging studies showed that acupuncture might modulate the widely distributed cortical and subcortical brain areas. There are a
series of studies which aimed at exploring the
effect of acupuncture on brain activities among
FD patients. The results showed that compared
to the controls, in FD patients, glycometabolism was reduced at the cingulated gyrus, the
left caudate tail, and the right orbital gyrus,
while it was increased at the left inferior temporal gyrus. After acupuncture at Liangqiu (ST34),
ST36, Fenglong (ST40), and Chongyang (ST42),
glycometabolism was decreased at the cerebellum, and postcentral gyrus, and enhanced
at the vision-related cortices. It was suggested
that the caudate tail, prefrontal cortex, and
anterior cingulate cortex were related to processing gastric perception in FD patients. The
deactivation of the cerebellum and primary
somatosensory area was caused by acupuncture stimulation [21].
The neuroimaging data indicated that patients
with FD showed more deactivation in the brain
after acupuncture at the acupoints ST34, ST36,
ST40, and ST42. The deactivated areas included the brainstem, anterior cingulate cortex
(ACC), insula, thalamus, and hypothalamus,
whereas, only deactivations of the brainstem
and thalamus were found after acupuncture at
non-acupoints. Thus, the ACC, hypothalamus,
and insula, which regulate the homeostatic
afferent network, might be related to the specific mechanism of acupuncture.
Effects of acupuncture on metabolic profile
Compared to healthy individuals, FD patients
had lower levels of total lipids, N-acetyl glycoprotein (NAc), leucine/isoleucine, and lactate,
and higher levels of phosphatidylcholine (PtdCho), glucose, and acetate. Higher levels of
glucose and lower levels of total lipids and lactate in FD patients suggested the glycolytic rate
was reduced, and energy consumption had
shifted to lipid oxidation. Acupuncture appeared
to reduce these changes to some extent and
demonstrated efficacy in relieving functional
dyspepsia symptoms. In addition, EA could also
decrease low-density lipoprotein/very low-density (LDL/VLDL) and increase NAc levels,
altered by FD in tail-clamped rats. This may
explain the improvement in the symptoms of FD
patients.
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Discussion
Functional dyspepsia is common in the general
population and its pathogenesis remains unclarified [22]. Clinical trials indicate that acupuncture might be beneficial in improving symptoms and QOL in FD patients [23-25]. However, as FD is a heterogeneous disorder with
nonspecific symptoms and a diverse pathophysiology, it is difficult to find an effective therapy for FD patients. In a recent systematic
review, a definitive conclusion relating to the
efficacy of acupuncture in FD was not found
[12]. This might be because the different subcategories of FD patients were ignored. It is a
problem that all the patients are assumed to be
pathophysiologically similar, are grouped into
one large heterogeneous category, and receive
the same acupuncture treatment. Rome III criteria subcategorizes FD into postprandial distress syndrome (PDS) and epigastric pain syndrome (EPS). PDS is meal-related, and is
featured by early satiation and postprandial
fullness. EPS is meal-unrelated, and is featured
by epigastric burning and pain [26, 27]. This
means that the dyspeptic symptoms of some
FD patients are aggravated by food ingestion
while the others are not. This difference might
reflect the different pathogenesis between the
EPS and PDS patients, and may be used for
developing targeted therapy [28, 29]. Further
research might divide patients into subgroups
requiring different acupuncture modalities. The
specific effects of acupuncture for FD might,
then, be shown better.
Acupuncture is a therapeutic method based on
the TCM classification of syndromes [30].
Patients are evaluated by both western medicine and TCM methods [31]. The acupoints are
selected according to the TCM diagnosis, the
physician’s personal experience, and the localization of pain or symptom modalities [32, 33].
A study, aimed at checking the effects of acupuncture, provides some relevant information
on acupoint selection. It suggested that acupuncture based on the TCM classification of
syndromes is more effective for migraine than
acupuncture at basic acupoints [34, 35].
However, acupoint selection has been skipped
in the studies of FD, apart from one Chinese
trial that check the effects of acupuncture
based on the TCM classification of syndromes
[36, 37]. The FD patients who received acupuncture at basic acupoints and additional acupoints after TCM classification of syndromes
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had better gastrointestinal function and improved dyspeptic symptoms than patients who
received acupuncture at only basic acupoints.
Therefore, appropriate acupoint selection remains essential for its effect. If the TCM classification of syndromes is used in acupuncture
trials of FD, its outcome will be more credible
and its true effects will be better revealed. It
will improve our understanding of FD pathophysiology, and provide researchers and physicians with better protocols to treat FD.
Although FD is a chronic disease which does
not severely affect the long-term health of individuals, the patients’ QOL dramatically reduces. SF-36 and NDLQI are usually employed to
assess the efficacy of therapeutic interventions. It appears that SF-36 does not identify
the special aspects of QOL influenced by some
diseases as generic instruments [38, 39].
Whereas, NDLQI is a disease-specific instrument which can assess QOL from five perspectives: drinking and eating, daily life, sleep and
tension, study and jobs, and control and knowledge [40, 41]. In NDLQI, patients not only report
their QOL in each area, but also point out the
importance of each, This weightage for importance is added in each area, the area with
greater relevance to the overall QOL getting a
higher score. As many measures of QOL like
SF-36 and NDLQI are available, the risk of their
inappropriate usage may be increased. Three
more questions need to be asked. First, how
many changes in QOL scores are clinically significant? Second, how can be their specificity
be evaluated? Third, how can the suitable
method be chosen?
The most commonly used acupoints in treating
patients with FD include ST36, Zhongwan
(CV12), PC6, ST40, and ST34 in the clinical trials. Acupuncture is performed to treat patients
with FD three to five times a week over a 4-week
period. The long-term efficiency and relapse
after acupuncture deserves to be observed.
Additionally, although patients with FD usually
have psychological problems and poor QOL,
studies have paid less attention to them. In
order to understand the psychological morbidities of FD better, the relationship between acupuncture treatment and psychological problems needs further investigation.
Conclusion
We reviewed recent research suggesting the
effects and underlying mechanisms of acuInt J Clin Exp Med 2018;11(5):4454-4458
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puncture treatment in FD. Some randomized
controlled trials which aim to investigate the
effects of acupuncture on FD patients are going
on [42, 43]. They will help us understand the
therapeutic potential of acupuncture in FD. It is
expected that the use of acupuncture together
with the current therapies will be more widespread and frequent in the treatment of FD
patients.
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