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Abstract

Obijective: To observe the clinical efficacy of Gao’s nape acupuncture plus swallowing training in treating pharyngeal
deglutition disorder after stroke.

Methods: One hundred patients with post-stroke pharyngeal deglutition disorder were randomized into a treatment group
and a control group, with 50 cases in each group. The two groups both received routine neurological intervention. In
addition, the treatment group was given Gao’s nape acupuncture plus swallowing training, while the control group was
intervened by swallowing training alone. After eight-week treatment, the two groups were observed in terms of the changes
in repetitive saliva swallowing test (RSST), modified water swallowing test (MWST), standardized swallowing assessment
(SSA) and swallowing-related quality of life (SWAL-QOL). The clinical efficacies of the two groups were also compared.
Results: After treatment, the RSST grading, and scores of MWST, SSA and SWAL-QOL changed significantly in both groups
(P<0.05 or P<0.01). The RSST grading, and scores of MWST, SSA and SWAL-QOL in the treatment group were significantly
different from those in the control group after treatment (P<0.05 or P<0.01). The total effective rate and markedly effective
rate were respectively 100.0% and 72.3% in the treatment group, versus 97.9% and 34.0% in the control group. There was a
significant difference in the markedly effective rate between the two groups (P<0.01). The difference in the clinical efficacy
between the two groups was statistically significant (P<0.01).

Conclusion: Gao’s nape acupuncture plus swallowing training is an effective approach for post-stroke pharyngeal deglutition
disorder. Its therapeutic efficacy is more significant than that of swallowing training alone.

Keywords: Acupuncture Therapy; Gao’s Neck Acupuncture; Stroke; Poststroke Syndrome; Pseudobulbar Palsy; Deglutition
Disorders; Stroke Rehabilitation; Activities of Daily Living
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Post-stroke deglutition disorder is a condition that
occurs after a stroke, mainly manifested by inability to
swallow food or choking during swaIIowingm, and
its incidence rate has reached 51%-73%). Its
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complications included mental disorder, aspiration
pneumonia, malnutrition, and asphyxia. Thus, this
condition may bring on significant agony and a heavy
financial burden'®.. Pharyngeal phase is the most crucial
phase in the swallowing process, and aspiration usually
occurs in this phase. Meanwhile, aspiration is a
significant reason causing aspiration pneumonia[4]. It’s
showed that aspiration pneumonia accounts for 13 of
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pneumonia-related death in elderly patients[S]. In China,
patients with pharyngeal deglutition disorder often
need to receive long-term indwelling stomach tube due
to a lack of effective intervention after aspiration, which
will influence the prognosis and lead to a higher case
fatality rate’®. We used Gao’s nape acupuncture plus
swallowing training to treat 50 cases of post-stroke
pharyngeal deglutition disorder, and another 50 cases
treated with swallowing training alone were taken as
control. The report is given as follows.

1 Clinical Materials

1.1 Diagnostic criteria

The diagnosis of pseudobulbar palsy was based on
the Symptomatology of Nervous System Diseases":
(D dysphasia, dysphonia, difficulty eating; 2 abnormal
brainstem reflexes were positive, such as sucking reflex
and palm-chin reflex; 3@ affective disorders, such as
forced crying and laughing; @ disappeared soft palate
reflex, weakened or normal pharyngeal reflex. Those
conforming to item (O plus any of items @-@ could
be diagnosed.
1.2 Inclusion criteria

Conforming to the above diagnostic criteria; cerebral
stroke with pseudobulbar palsy confirmed by head CT
or MRI examination; disease duration within 6 months;
aged 40-80 years old; deglutition disorder proved by
Kubota’s water swallowing test (=level III); conforming
to pharyngeal deglutition disorderls]; voluntarily
participated in the trial and signed the informed
consent form.
1.3 Exclusion criteria

Aged <40 or >80 years old; cerebral embolism or
brainstem hemorrhage; deglutition disorders in
cognition phase, preparation phase, oral phase or
esophageal phase; disease duration longer than 6
months; massive cerebral infarction coupled with

Table 1. Comparison of the general data

consciousness disorder; coupled with complete motor
aphasia or sensory aphasia; diseases in pharyngeal or
throat areas such as thyroid diseases, topical infection
and ulcer; those with high risk of ulcer or hemorrhage;
high blood pressure (>180 mmHg/120 mmHg);
accompanied by severe diseases involving heart, liver,
kidney, hematopoietic system or endocrine system;
those unable to cooperate due to mental retardation or
mental symptoms.
1.4 Statistical methods

All the data were processed by SPSS version 17.0. The
measurement data in normal distribution were
expressed as mean t standard deviation ( X ts).
Between-group comparisons were examined by two
independent samples t-test, and intra-group
comparisons were analyzed by paired t-test. The
measurement data in abnormal distribution were
expressed as [median (minimum, maximum), M (min,
max)] and examined by rank-sum test. Enumeration
data were analyzed by Chi-square test. Ranked data
were examined by rank-sum test. P<0.05 was taken to
indicate statistical significance.
1.5 General data

One hundred post-stroke pharyngeal deglutition
disorder patients were recruited between June 2014
and May 2017 from the inpatients of Hangzhou Hospital
of Traditional Chinese Medicine. They were randomized
into a treatment group and a control group by the
random number table according to their visiting
sequence, with 50 cases in each group. Six patients
dropped out due to exacerbation caused by a second
cerebrovascular accident (three cases in the treatment
group and three cases in the control group). Therefore,
94 cases were finally taken for statistical analysis. There
were no significant differences in gender, age, disease
duration, stroke type and number of attack between
the two groups (all P>0.05), indicating the comparability
(Table 1).

Gender (case)  Average age Disease duration Type of stroke (case) Number of attack (case)
Oroup " Male Female (X #s, year) [M (min, max), day] Ischemia Infarction 1 >2
Treatment 47 28 19 66.2+11.3 42 (1, 174) 7 40 9 38
Control 47 26 21 65.9£10.9 32 (3, 158) 5 42 12 35

2 Treatment Methods

2.1 Basic intervention

By referring to Guidelines for the Early Management
of Patients with Acute Ischemic Stroke stipulated by
American Stroke Association in April 2003, conventional
Western medications were entailed, including the
control of blood pressure, blood sugar and body
temperature, oxygen assistance, maintenance of
water-electrolyte and acid-base balance, drugs for

nourishing nerves and eradicating free radicals, aspirin,
cytidine diphosphate choline (CDPC), and other
symptomatic treatments.
2.2 Control group

In addition to the basic intervention mentioned
above, the control group received swallowing training.

2.2.1 Indirect approaches

Training of muscles of deglutition including cheeks
and lips, etc.; to improve the strength of lips by
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practicing movements such as blowing, contracting lips,
and opening and closing mouth.

Holding breath and vocal training: Let the patient
hold the chest still, close the glottis first and then open
it suddenly, breathing out and making a sound.

Vocal cord closure training: The patient was asked to
take a deep breath and hold it for 5 s, then clear his
voice and pronounce ‘@. The pronunciation was
repeated five times followed by breath-holding for 5 s.
The patient should then clear his voice again by
coughing.

Mendelssohn training: Guided the patient to feel the
elevation of throat during swallowing and make efforts
to extend the time when throat was at the highest level.

Cold stimulation: Gently stimulated the bilateral soft
palates, the root of tongue and posterior wall of throat
with an iced swab.

Glossal muscle training: The patient was asked to
practice horizontal, backward, lateral and elevating
movement of tongue. A spoon or tongue spatula was
used to give some resistance.

2.2.2 Direct approaches

Where to place food: It’s better to place food where
the patient could sense it, which also benefited the
holding and propelling of food.

Pattern of food: According to the level and phase of
deglutition disorder, gel-like food was usually selected
for training at first, and gradually replaced by pasty food,
and then ordinary staple and water.

Eating posture: The patient should select a proper
posture when eating. Those who were able to sit should
be seated with the neck flexed slightly forward and the
body leaned towards the heathy side by about 45°.
Those who were unable to sit should choose a supine
position with the trunk elevated by 30°, the head and
neck flexed forward, and the shoulder of the affected
side supported by a cushion.

The swallowing training was conducted one on one,
once per day, 30 min for each session, five times a week,
for a total of 8 weeks.

2.3 Treatment group

The treatment group was intervened by Gao’s nape
acupuncture in addition to the basic interventions and
swallowing training.

Acupoints: Bilateral Fengchi (GB 20), Yiming
(EX-HN 14), Gongxue [Extra, 1.5 cun directly below
Fengchi (GB 20)], Zhigiang (Extra, in the depression
between Adam’s apple and hyoid bone), Tunyan (Extra,
between Adam’s apple and hyoid bone, in the
depression 0.5 cun away from the median line), Fayin
(Extra, 0.5 cun below Adam’s apple and 0.3 away from
Waiyuye (Extra).

Method: Patient took a sitting position. After
standard sterilization, filiform needles of 0.25 mm in
diameter and 40 mm in length were used for

acupuncture. Fengchi (GB 20), Yiming (EX-HN 14), and
Gongxue (Extra) were punctured by depth of 25-35 mm
and the needles were inserted interiorly downward
with twirling needling manipulation applied at
100 r/min, 15 s for each acupoint. The needles were
retained for 30 min, during which the needles were
manipulated three times. Afterwards, Lianquan (CV 23),
Waijinjin (Extra) and Waiyuye (Extra) were treated with
needles punctured towards the root of tongue by
25-35 mm. Tunyan (Extra), Zhigiang (Extra) and Fayin
(Extra) were inserted perpendicularly by 8 mm. For
these points, needles were removed immediately after
twirling needling manipulation was applied for 15 s.
During the treatment, if patient felt like to cough, the
needles needed to be removed right away and the
needle holes were pressed to prevent from bleeding.
The acupuncture treatment was conducted once daily,
5 times a week, for a total of 8 weeks.

3 Observation of Therapeutic Efficacy

3.1 Observation items
3.1.1 Repetitive saliva swallowing test (RSST)

RSST can be taken to observe the ability to initiate
swallowing reflex, and it is of great significance in
evaluating the pharyngeal deglutition disorder™.
However, it cannot be used to identify insidious
aspiration or applied to patients who have
comprehension disturbance.

Method: Patient took a sitting or lying position and
relaxed. The examiner placed his fingers on patient’s
Adam’s apple and hyoid bone and asked the patient to
practice swallowing repeatedly and rapidly. The
swallowing movement could be confirmed by the
fingers when Adam’s apple and hyoid bone slipped up
and down. The descending of Adam’s apple and hyoid
bone indicated the end of swallowing. The observation
took 30 s. When patient was unable to swallow due to a
very dry mouth, moisturized the tongue with 1 mL
water to help with the movement. The grading was
made based on the number of swallowing.

Grade [ : Able to swallow 3-4 times successively with
complete elevation of Adam’s apple.

Grade II: Only able to roughly swallow once and
hesitant to perform the following swallowing
movements.

Grade III: Hesitant to swallow, and the elevation of
Adam’s apple was incomplete.

Grade IV: Unable to move the throat.

3.1.2 Modified water swallowing test (MWST)

Had oral cavity cleaned before performing the test.
Patients with a dry mouth should have the oral cavity
moisturized first. Injected 3 mL cold water at oral
vestibule with a syringe and asked the patient to
swallow it. Then, asked the patient to simply perform
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the movement of swallowing twice without water in
case the patient was able to do it. The evaluation was
conducted three times. Auscultation at neck can
increase the accuracy of test. This test is usually used to
evaluate mild-severe deglutition disorder and it is more
significant in the estimation of pharyngeal deglutition
disorder. However, it cannot identify insidious
aspiration.

Level 1 a (1 point): Unable to swallow, no choking,
with moist sounds in the throat and changes in
respiration.

Level 1 b (1 point): Unable to swallow, with choking.

Level 2 (2 points): Able to swallow, no choking, with
changes in respiration.

Level 3 a (3 points): Able to swallow, no choking, with
moist sounds in the throat.

Level 3 b (3 points): Able to swallow, with choking.

Level 4 (4 points): Able to swallow, no choking, no
moist sounds in the throat or change in respiration.

Level 5 (5 points): In addition to level 4, capable of
performing the movement of swallowing twice within
30s.

Indication of the evaluation: Those scored 24 points
would be tested again, i.e. swallowing twice within 30 s;
those scored <3 points twice wouldn’t receive a third
examination and the scores were recorded; for those
who had been tested for three times, the lowest score
would be taken as the final score.

3.1.3 Standardized swallowing assessment (SSA)

SSA is commonly used as a bedside test of swallowing
function™. This examination can offer a primary
estimation of swallowing function and risk of aspiration.

Method: The swallowing function was evaluated in
terms of consciousness state, control of posture and
head, capability of cough, control of oral secretion,
movement of tongue, respiration, dysphasia, and water
dripping, lack of swallowing movement, coughing,
choking, or shortness of breath during the swallowing
of 5-60 mL water, and dysphasia after swallowing. SSA

Table 2. Comparison of clinical efficacy (case)

consists of three sections, with its items arranged
according to the level of difficulty to avoid intensive
reactions in some severe cases. The sum of the
component scores was taken as the global score ranging
from 18-46 points. The higher the score, the worse the
deglutition function.

SSA has high reliability and validity. Gradually
increasing the evaluation can effectively lower the risk
and raise the safety of screeningm] and better diagnose
an invisible aspiration.

3.1.4 Swallowing-related quality of life (SWAL-QOL)

SWAL-QOL evaluates the quality of life in patients
with deglutition disorders from 10 domains: stress,
duration for taking food, appetite, selection of food,
symptoms of deglutition disorder, fear, emotion,
socializing, fatigue and sleep. It is a good reflection of
the bio-psycho-social medical model™?.

3.2 Efficacy evaluation criterial®®

Substantially recovered: Symptoms of deglutition
disorder disappeared basically, and grade 1 evaluated
by MWST™,

Markedly effective: Symptoms of deglutition
disorder improved significantly, improved by 2 levels
or more in MWST.

Effective: A little improvement in deglutition disorder,
and improved by 1 level in MWST.
Invalid: No improvements

deglutition disorder and MWST.
3.3 Treatment result
3.3.1 Comparison of therapeutic efficacy

The total effective rate and markedly effective rate
were respectively 100.0% and 72.3% in the treatment
group, versus 97.9% and 34.0% in the control group.
There was a significant difference in the markedly
effective rate between the two groups (P<0.01).
According to rank-sum test, the difference in clinical
efficacy between the two groups was statistically
significant (P<0.01), (Table 2).

in performances of

Substantially Markedly . . Markedly effective rate Total effective rate
Gi . Effect Invalid
Toup " recovered effective ective fvatt (%) (%)
Treatment 47 6 28 13 0 72.3Y 100.0
Control 47 2 14 30 1 34.0 97.9

Note: Compared with the control group, 1) P<0.01

3.3.2 Comparison of RSST grading

According to Table 3, there was no significant
difference in the RSST grading between the two groups
before treatment (P>0.05). After treatment, the RSST
grading changed significantly in both groups (both
P<0.05), and there was a significant difference in the
grading between the two groups (P<0.05).

3.3.3 Comparison of MWST score

There was no significant difference in the MWST
score between the two groups before treatment
(P>0.05). After treatment, the MWST score changed
significantly in both groups (both P<0.01), and there
was a significant difference in the score between the
two groups (P<0.01), (Table 4).
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Table 3. Comparison of RSST grading (case)

Group n Time point Grade | Grade 11 Grade 111 Grade IV
Pre-treatment 0 0 26 21
Treatment 47
Post-treatment 8 30 8 1
Pre-treatment 0 0 28 19
Control 47
Post-treatment 4 21 18 4

Table 4. Comparison of MWST score ( X s, point)

Group n Pre-treatment Post-treatment
Treatment 47 1.91+0.83 3.72+0.85D?
Control 47 1.87+0.85 3.19+1.04"

Note: Intra-group comparison, 1) P<0.01; compared with the
control group after treatment, 2) P<0.01

3.3.4 Comparison of SSA score

There was no significant difference in the SSA score
between the two groups before treatment (P>0.05).
After treatment, the SSA score changed significantly in
both groups (both P<0.01), and there was a significant
difference in the score between the two groups
(P<0.05), (Table 5).

Table 5. Comparison of SSA score (X s, point)

Group n Pre-treatment Post-treatment
Treatment 47 48.47+6.57 44.13+4.919?
Control 47 47.87+7.42 46.98+7.17"

Note: Intra-group comparison, 1) P<0.01; compared with the
control group after treatment, 2) P<0.05

3.3.5 Comparison of SWAL-QOL score

There was no significant difference in the SWAL-QOL
score between the two groups before treatment
(P>0.05). After treatment, the SWAL-QOL score changed
significantly in both groups (both P<0.01), and there
was a significant difference in the score between the
two groups (P<0.05), (Table 6).

Table 6. Comparison of SWAL-QOL score ( X s, point)

Group n Pre-treatment Post-treatment
Treatment 47 96.47+21.51 108.66+21.57Y%
Control 47 95.43+20.42 99.57+19.80"

Note: Intra-group comparison, 1) P<0.01; compared with the
control group after treatment, 2) P<0.05

4 Discussion

More and more people are affected by post-stroke
deglutition disorders every year, and its subsequent

aspiration pneumonia and severe dystrophy are greatly
hindering patient’s self-care abilityll‘r’]. According to
traditional Chinese medicine (TCM), post-stroke
deglutition disorder is caused by blocked meridians and
collaterals and qi activities. Hence, acupoints in the
corresponding areas are usually selected for
acupuncture to unblock collaterals and orifices, so as to
improve its symptoms[le]. It is also the theoretical
foundation of Gao’s nape acupuncture. Prof. Gao
Wei-bin'” holds that the treatment of pseudobulbar
palsy should begin with improving cerebral blood
circulation, while the improvement of swallowing reflex
and articulation should be the second step. Therefore,
in this study, Fengchi (GB 20), Yiming (EX-HN 14), and
Gongxue (Extra) were treated to ameliorate cerebral
blood circulation, which was the root factor; Lianquan
(Extra), Zhigiang (Extra) and Fayin (Extra) were treated
to improve the swallowing and articulation function,
which was the superficial factor.

Modern medicine holds that pseudobulbar palsy
after stroke is mainly caused by the damaged
corticonuclear tract™, and the core is the dysfunction
of a certain part of the reflex arc. When puncturing the
relevant acupoints, Gao’s nape acupuncture can
repeatedly stimulate the swallowing reflex pathway and
gradually restore the reflex™. In a normal swallowing
process, the oral phase is mainly to sense and propel
the food in oral cavity, which involves the cooperation
of masticatory and glossal muscles. These muscles are
under control of trigeminal and hypoglossal nerves. The
pharyngeal phase refers to when food bolus passes
pharynx, which is majorly accomplished by
stylopharyngeal muscle, suprapharyngeal constrictor,
middle pharyngeal constrictor, hypopharyngeal
constrictor and circumpharyngeal sphincter. These
muscles are in the charge of vagus and glosso-
pharyngeal nerves. Amongst the acupoints selected in
(Extra) and Waiyuye (Extra) are located along the route
of hypoglossal nerve which controls the movement of
glossal muscle. That’s why acupuncture at these three
points can help recover the movement of the paralyzed
glossal muscle, so as to promote the recovery of oral
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deglutition function, since the glossal muscle can better
control the food in oral cavity. Similarly, Zhigiang (Extra)
and Tunyan (Extra) are located along the routes of
glossopharyngeal and vagus nerves,and acupuncture at
these two points can modulate pharyngeal and the
posterior wall of pharynx, which helps to recover the
function of pharynx[zo'zz]. These also prove that Gao’s
nape acupuncture works on both oral and pharyngeal
deglutition phases. Since the pharyngeal phase is
following the oral phase, the function of oral phase
directly affects the recovery of pharyngeal phase.
Meanwhile, the cerebral nerves and muscles involved in
the pharyngeal phase are quite centeredm], which is
good for Gao’s nape acupuncture to fully play its role.

Patients enrolled in this study all received basic
interventions to set up a foundation for the recovery of
pharyngeal deglutition function. Of the three scales
used to evaluate swallowing function, RSST and MWST
are significant indicators for rating pharyngeal
deglutition function, while RSST focuses more on the
swallowing movement and MWST reflects patient’s
ability to control and swallow liquid. The results in this
study showed: after treatment, the intra-group and
between-group comparisons of RSST grading and scores
of MWST and SSA all had statistical significance (P<0.01
or P<0.05), indicating that both treatment protocols
could improve the pharyngeal deglutition function, but
the efficacy of Gao's nape acupuncture plus swallowing
training was more significant. SSA is more sensitive and
specific to aspiration. The treatment group had a
significantly lower SSA score compared with the control
group after treatment, which indicated that Gao’s nape
acupuncture plus swallowing training helped more with
reducing aspiration. However, it’s reported that
swallowing training could also lower the SSA score®,
Therefore, it requires further study to understand
whether Gao’s nape acupuncture plus swallowing
training really has an advantage in improving SSA score
compared to swallowing training alone.

To some extent, central nervous system has plasticity
in terms of structure and function. Swallowing training
improves deglutition disorders via motor training of oral
and facial muscles, velopharyngeal closure training,
posture guidance and compensation techniqueslzs], and
the core is neural facilitation technique and neuron
reconstruction[zsl, inputting a normal swallowing model
to influence the abnormal one. Meanwhile, Gao’s nape
acupuncture provides an effective option for promoting
the formation of a new central-motor conduction
pathway. But, this does not mean the possession of
normal motor function. Only when the movement
model is fixed in the motor cortex after systematic
rehabilitation trainings, the quality of various motor
functions can get a real improvementm].
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