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Abstract
Background:

Shoulder hand syndrome (SHS) is one of the common complications after a stroke, with the incidence rate
up to 75% in China. The stage  level is manifested as chronic pain and limitation of movement, which
could cause irreversible muscle atrophy, joint deformation and even loss of motor function if progress to
stage  and . Auricular acupuncture, as one important component of traditional Chinese medicine (TCM) is
a micro acupuncture therapy which combines acupuncture and holographic theory. However, the clinical
e�cacy of auricular acupuncture is still controversial and the length of improvement by auricular
acupuncture has not been validated by clinical studies. Therefore, this study aims to evaluate the e�cacy
and duration of auricular acupuncture for pain relief and for motor function improvement in stage  of SHS
after ischemic stroke.

Methods:

This is a randomized, sham-controlled, patient-blinded trial. A total of 108 eligible patients with stage  of
SHS after ischemic stroke will be recruited from September 2018 to December 2020 and will be randomly
allocated to three groups, A, B, or C, with a 1:1:1 ratio. Only body acupuncture will be applied in group A as a
control group. Non-needle-insertion for sham auricular acupuncture will be combined with body
acupuncture and applied to group B, whereas auricular acupuncture combined with body acupuncture will
be applied in group C. Patients will be treated for 30 min per session, for 5 sessions per week for 3 weeks,
and followed up for 6 weeks. The primary outcome will be the visual analog scale (VAS) for the shoulder
and hand pain. The secondary outcomes will include the Fugl-Meyer Assessment of the Upper Extremity
(FMA-UE) and Modi�ed Brathel Index (MBI). Eligible patients would be evaluated before treatment,
immediately after treatment, and followed up after 1 week, 2 weeks and 6 weeks to verify the duration of
auricular acupuncture effect.

Discussion:

This trial will help to identify the effectiveness and duration of auricular acupuncture effect for stage  of
SHS after ischemic stroke.

Trial registration:

www.chictr.org.cn, Chinese Clinical Trial Registry: ChiCTR2000037946. Retrospectively registered on 4
March 2020. 

Background
Stroke is the second leading cause of death and one of the main causes of disability worldwide [1], with a
mortality rate that is higher in low-and medium-income countries [2]. Globally, neurological disorders were
the leading cause of disability-adjusted life-years (DALYs) in 2016, and stroke was the largest contributors
of neurological DALYs [2–3]. In 2005 there were more than 10 million stroke patients in China, with a rapid
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annual growth rate of 8.7% [4]. The incidence rate of stroke has been rising signi�cantly, due to the aging
population of China since 2010 and is expected to increase by about 50% in 2030 [5]. In 2016, the number
of stroke deaths is nearly 2 million, and the mortality rate is 140.3/100000, accounting for 22.8% of the
total deaths in China [6]. Shoulder hand syndrome (SHS), as one of the most common complications after
stroke, was �rstly reported by Oscar Stejnbroker in 1947. It is also called re�ex sympathetic dystrophy
(RSD) because of the relation with the sympathetic nervous system dysfunction affecting the upper limbs
[7]. Its incidence rate varies from different regions in China, from 10–75%, and the age of its incidence is
between 45–78 years old [8]. The stage  of SHS is mainly manifested as the regional joint pain with
limited range of activity, which can progress to stage  and , leading to the irreversible muscle atrophy, joint
deformation or even complete loss of motor function [9].

There is no consensus on the clinical treatment guidelines for SHS. The treatment can be pharmacological,
non-pharmacological, such as physiotherapy and psychotherapy, or surgical, such as regional anesthesia
and sympathectomy [10], but the clinical effect is far from satisfaction. Acupuncture, as an important part
of traditional Chinese medicine (TCM), has been effectively applied to improve pain disorders and motor
dysfunction [11]. As one component of acupuncture, auricular acupuncture (AA) is a micro acupuncture
therapy which combines meridian acupuncture with holographic theory, wherein one part of the body
represents the whole of the body. However, there are neither uni�ed acupuncture treatment principles nor
standardized treatment protocols for SHS, nor are there solid clinical trial results to testify the clinical
e�cacy of AA on SHS, making its effect controversial [12–13]. Hence, there is a need for rigorous clinical
randomized controlled trials (RCTs) in order to validate the AA effect for SHS. In this study, the sham-
controlled, patient-blinded RCT will be applied with the purpose of evaluating the clinical e�cacy and
duration of AA in the treatment of SHS after ischemic stroke.

Methods
Trial design

In this study, the randomized sham-controlled, patient-blinded trial is designed with in a single clinical
center. The trial is being conducted in Beijing Huguosi TCM Hospital, a�liated to Beijing University of
Chinese Medicine (BUCM), with the assistance of Beijing Xiaotangshan Hospital and Xuanwu Hospital
Capital Medical University. All three hospitals are located in Beijing, China. The trial has been started on 1
September 2018 and will be closed on 31 December 2020. This protocol has been approved by the Medical
Ethics Committee of Beijing Huguosi TCM Hospital, a�liated to BUCM (No. HZ-20180518), and will follow
the principles of Declaration of Helsinki. This trial was registered on 4 March 2020 in Chinese Clinical Trial
Registry with the number of ChiCTR2000037946.

Prior to their participation, all patients will be informed about the purpose of the study, the procedure and
the related risks in detail. The eligible patients are required to sign a written informed consent, and all
participants have the right to withdraw unconditionally from the study at any time. 108 eligible patients
with SHS after ischemic stroke will be recruited and randomly allocated into the groups A, B, or C, with a
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1:1:1 ratio (Fig. 1): body acupuncture (BA) applied (group A), sham AA combined with BA (group B), or AA
combined with BA (group C).

Inclusion criteria

Participants will be included in accordance with following criteria: (1) conformed to the diagnostic
standards of cerebral infarction [14] by cerebral imaging (including but not limited to CT or MRI); (2)
diagnosed with SHS stage I [15]; (3) the �rst or second time of ischemic stroke onset; (4) treated after the
onset between two weeks and three months; (5) gender unlimited; (5) the age between 50-76 years old; (6)
stable vital signs; (7) full awareness of this study and agreement on signing the informed consent form.

Exclusion criteria

Participants will be excluded if they conformed to any of the following items: (1) any cerebrovascular
diseases other than ischemic stroke; (2) patients with abnormal pain threshold caused by thalamus
infarction; (3) unstable vital signs; (4) patients with serious mental disorders after ischemic stroke; (5) more
than three times of stroke onset; (6) patients with dislocation and subluxation of shoulder joint; (7) patients
with peri-arthritis of shoulder and local soft tissue injury before stroke; (8) intolerance of treatment or
refusal to sign the informed consent form.

Participant recruitment

Participants in this study will be recruited through the way as follows: (1) on-line media, such as the o�cial
website or WeChat platform of Beijing Huguosi TCM Hospital, a�liated to BUCM, (2) off-line advertising,
such as �yers or bulletin boards, placing at Acupuncture Department and Rehabilitation Department of
Beijing Huguosi TCM Hospital, a�liated to BUCM, Beijing Xiaotangshan Hospital and Xuanwu Hospital
Capital Medical University. Any potential participants can contact recruitment staffs through provided
phone or WeChat number and only those who meet the inclusion criteria and are willing to sign the
informed consent form can be participated into this study. The trial schedule is shown in Fig. 1.

Randomization and allocation

An independent researcher will create a randomization sequence according to the method of random
number table, which will be hidden in an opaque-and-sealed envelope. The 108 eligible participants will be
allocated into groups A, B, or C, with a 1:1:1 ratio. After baseline evaluation and following signature of
informed consent form, the research assistants will open an envelope with the randomization number for
the patient, and the patients will only be informed of their randomization number. At the same time, the
researchers who will provide treatment will be informed of the randomization number and allocation
through email or WeChat platform. There will be a backup of the randomization sequence kept by the
Clinical Research Monitoring Department (CRMD) of Beijing Huguosi TCM Hospital, a�liated to BUCM to
avoid the intentional group switch (Fig. 2).

Blinding
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It is unavoidable for the clinical researchers conducting the acupuncture interventions to not be informed of
the treatment procedure because this research will be conducted as a procedure-related interventional RCT.
However, all participants will remain blinded to the allocation of their treatment throughout the study. Seirin
Pyonex Needles (made by Seirin Corporation in Japan), with the size of 0.20mm(diameter)×1.2mm(length),
will be applied as auricular needles in this trial. The auricular needle with the adhesive plaster as the
foundation, will be embedded into the auricular point without any sensation of insertion due to the small
needle size applied in group C. The sham auricular acupuncture will be prepared by removal of the auricular
needles prior to the intervention, without any notice of participants in group B since there will not be
sensation either and they will be totally identical with group C from the exterior (Fig. 3). The rehabilitation
physicians who will evaluate the outcomes and statistician who will analyze the outcomes, will also be
blinded to the allocation.

Interventions

All participants will be closely monitored for the risk factors related to stroke, such as blood pressure, blood
glucose, blood lipid, homocysteine, et al, and be maintained by proper medications. For the BA treatment,
acupoints will be selected as follows: LI 15 (Jianyu), SJ 14 (Jianliao), SI 9 (Jianzhen), SJ 5 (Waiguan), LI 4
(Hegu) and SI 3 (Houxi), all of which are located on the affected side of the body (Table 1). The disposable
sterile stainless-steel �liform needles (made by Beijing Keyuanda Medical Device Manufactory) will be
applied with the size of 0.25 mm(diameter) × 40 mm (length). With regional skin fully exposed and
disinfected, the �liform needles will be inserted vertically into the acupoints for 25mm, with the even-
method hand manipulation.

For participants in group B and C, auricular acupoints will be selected according to the auricular
standardization [16] issued by the World Federation of Acupuncture- Moxibustion Societies (WFAS) in May
2013. The acupoints are as follows (Table 2): SF1 (finger), SF2 (wrist), SF3 (elbow), SF4,5 (shoulder), AH6 a

(sympathetic nerve) and AT4 (subcortex). The Seirin Pyonex Needles, the disposable sterile auricular
needles, with the size of 0.2mm (diameter) × 1.2mm (length), will be inserted into the designated auricle
acupoints, and then �xed by the adhesive plaster on the foundation in group C. The intervention in group B
will be exactly the same as that of in group C, but with the sham auricular needles, which will be removed in
advance without any notice or sense of participants. The appearances of the auricular needles in two
groups will be identical. All these interventions will be performed for 30 min per session, for 5 sessions per
week for 3 weeks.
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Table 1

Protocol for acupoints
Acupoints Location

LI 15
(Jianyu)

In the shoulder region, in the deltoid depression when the arm is abducted or extended
forward.

SJ 14
(Jianliao)

In the shoulder region, in the posterior depression of shoulder peak when the arm is
abducted.

SI 9
(Jianzhen)

In the shoulder region, 1 cun above the posterior crease of armpit when the arm is
adducted.

SJ 5
(Waiguan)

Right in the middle of the crevice between the ulna and radius, and 2 cun above the
dorsal carpal striation.

LI 4
(Hegu)

In the region of dorsum of hand, on the middle point of the radial side of the second
metacarpal bone.

SI 3
(Houxi)

In the red-and-white �eshy border of ulnar side, on the proximal metacarpal transverse
crease of the �fth metacarpal joint.

LI large intestine, SJ Sanjiao, SI small intestine

Table 2

Protocol for auricular acupoints
Auricular
Acupoints

Location

SF1 (finger) In the superior scapha.

SF2 (wrist) In the area inferior to SF1.

SF3 (elbow) In the area inferior to SF2

SF4,5 (shoulder) In the area inferior to SF3.

AH6 a

(sympathetic
nerve)

At the juncture of the end of the inferior antihelix crus and the medial edge of the
helix.

AT4 (subcortex) On the medial side of the antitragus.

SF scapha, AH antihelix, AT antitragus

Adverse events

All participants will be inquired about any discomfort or unexpected signs or symptoms which could be
related to the AA application. All the possible adverse events (AEs), which will be closely monitored and
documented during the whole course of the trial, are categorized into 3 levels as mild, moderate and severe.



Page 7/15

The mild level means AEs will be temporary and tolerable, the moderate level means that unpleasant
symptoms will occur and participant’s daily life will be affected and the severe level means that
participant’s vital signs will be jeopardized or even lead to the risk of life. Any participant with severe AEs
will be excluded and provided with immediate medical aid.

Quality control

This study is designed and revised after consulting the experts of acupuncture, rehabilitation, neurology,
methodology and statistics. All researchers participated into this trial will receive trainings on protocol,
participant recruitment, intervention, e�cacy assessment and data recording. During the whole progress, all
data collected will be monitored by the CRMD of Beijing Huguosi TCM Hospital, a�liated to BUCM, which is
totally independent and has no con�ict of interests. In this study, the case report forms (CRFs) will be
applied to record the clinical documents, including the medical history, baseline data, intervention, outcome
assessments, follow-up assessments, adverse events and dropouts. Any original data change in paper
CRFs should be approved and authorized by CRMD with the justi�ed reason. All the interventions will be
performed by attending physicians who have been practicing acupuncture for more than 6 years, and all
the outcome measurements will be assessed by rehabilitation physicians with more than 5 years’ working
experience.

Outcome measurements

All the outcomes will be assessed before treatment (baseline), immediately after treatment, and follow-ups
of 1 week, 2 weeks and 6 weeks.

Primary outcome measurement

The pain is the most common symptom of patients with SHS [10]. The VAS scores will be adopted as the
primary outcome measurement due to its wide application for pain evaluation [17]. The VAS score system
consists of a straight line with 100mm, with two distinct end points, representing the two extremities which
stand for “0” and “10” respectively. The “0” indicates “completely no pain” and the “10” indicates “the most
severe pain that is unbearable”. Therefore, participants will mark a point on the straight line that would
represent their own pain level.

Secondary outcome measurements

The Fugl-Meyer Assessment of the Upper Extremity (FMA-UE) will be used to evaluate the motor functions
of the upper extremity on the affected side [18]. The FMA-UE is divided into motor assessment and non-
motor assessment. The motor assessment includes function of the hand, forearm and upper arm,
evaluated from the �ngers to the shoulder. The non-motor assessment includes dermal sensation, pain
assessment of passive movement and the range of motion of joints on upper limb. There are 33 items for
FMA-UE in total, with a full score of 66 points and each item scored 0-2 points. There are 36 points as full
score for forearm and upper arm, and 30 points as full score for the wrist and hand. A higher score
represents a better upper extremity motor function.
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The Modi�ed Brathel Index (MBI), based on the Brathel Index (BI) [19], is the measurement of independence
on activities of daily living (ADL) and usually applied for stroke patients [20-21]. In MBI, the original rating
system has been replaced by a new scale of 5-point system, which is set 100 points as the full score. Based
on modi�ed measurement, the higher score indicates the better daily living capability.

Dropouts

During the course of this trial, any dropout will be monitored and recorded on the CRFs, including the
speci�c reasons and date.

Sample size

In this study, the VAS is selected as the primary outcome measurement for SHS treatment [22-25]. Based on
a previous study [25], it showed that after treatment the VAS (x̄±s) in the body acupuncture group
decreased to 3.77 ± 1.58. Hence, the calculation for sample size is based on the method of a conventional
RCT research [26-27]. Set the signi�cance levl α = 0.05, β = 0.20 with the power of 80% (1 – β), equal
proportion among all groups and the minimum sample size should be 69 (23 for each group), assuming the
sample drop rate of 10%. The �nal sample size is expanded to 108 in total (36 for each group) with a 1:1:1
ratio.

Statistical analysis

The intention-to-treat principle will be applied for the data analysis, and any missing data will be informed
to an independent statistician who will be responsible for statistical calculations and �nd the appropriate
solution. All the original data will be analyzed by the SPSS software (Version 21.0). The categorical data,
such as genders in each group will be analyzed as proportion by chi-squared or Fisher’s exact test.
Continuous variables will be presented by the form of mean ± standard deviation (SD) in each group. If the
continuous variables are with a normal distribution, the analysis of variance (ANOVA) will be adopted.
While Kruskal-Wallis H test will be applied if continuous variables are with a non-normal distribution. The
con�dence interval will be set at 95%, with the signi�cance level of 5% (P<0.05).

Discussion
At present time, there is no consensus on the pathogenesis of SHS after stroke, but its high incidence rate
has caused enormous burden to patients and society [2–3]. It is a great challenge for clinicians to avoid the
deterioration of SHS from stage  to stage  [28]. As an important part of acupuncture, the AA plays an
irreplaceable role in pain relief. According to the previous two studies, the AA could even greatly reduce the
cancer pain [29–30].

Due to the insu�cient numbers of clinical studies on AA and few reports on AA research for SHS, its clinical
e�cacy is still controversial or underestimated. Therefore, more solid clinical evidences are needed. The
non-auricular points were often applied as the sham-controlled group in the previous studies. However,
there is still a great controversy about the location of some auricular points worldwide. Therefore, the non-
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auricular points without the global recognition would be easily questioned in clinical practice. In this study,
we established and developed the matured clinical sham auricular acupuncture needles as the sham-
controlled group, will select the universal recognized auricular acupoints from another completely different
new angle, in order to provide objective clinical evidence. At the same time, different follow-up timepoints
will be set to evaluate the clinical e�cacy and duration of AA. This trial has been being carried out in
Beijing, where receiving the BA treatment after stroke is becoming a common practice in China. Hence the
compliance of patients will be greatly reduced, and the ethics committee will not be approval for the study
protocol if only AA treatment is provided for SHS after stroke. Therefore, all participants recruited will
receive the same BA treatment and the clinical effect of AA will be further evaluated on the basis of BA. At
the same time, BA group as the control will provide solid clinical evidence for the true e�cacy on SHS. This
study is a patient-blinded trial, and in order to avoid bias in the treatment process, the rehabilitation
physicians who are responsible for the outcome evaluation and statistician who will be charge in data
analysis, will be completely blinded to the allocation.

There are limitations in this trial. The �rst one is physicians who provide interventions will not be blind
because the sham auricular needles are easily to be recognized during the insertion into the auricular
points. The second limitation is that the patient recruitment is single-centered, and all participants in the
trial are Chinese. Therefore, the clinical results may not be universal for other races or countries. The last
one is that follow-ups are set at 6 weeks at most, and only the short-term effect of AA can be observed. The
medium and long-term effect will not be available from the data of this study.

Trial Status

This trial has started the participant recruitment from 1 September 2018 and expected to be closed on 31
December 2020. This protocol is version 2.0. 2020-02-17.

Abbreviations
SHS: shoulder hand syndrome; TCM: traditional Chinese Medicine; VAS: visual analog scale; FMA-UE: Fugl-
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RSD: re�ex sympathetic dystrophy; AA: auricular acupuncture; BA: body acupuncture; RCTs: randomized
controlled trials; BUCM: Beijing University of Chinese Medicine; CRMD: Clinical Research Monitoring
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Figure 1

Trial Schedule
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Figure 2

Trial �ow chart
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Figure 3

The exterior and the interior views of auricular needles
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