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Abstract

Swallowing apraxia (SA) represents a distinct subtype of swallowing dysfunction, with its pathogenesis remaining unclear and no unified or standardized treatment
protocols currently available. Both domestically and internationally, understanding of SA remains insufficient, and clinical research reports related to SA are scarce. This
article describes the clinical course of a 43-year-old SA patient post-stroke who exhibited observed clinical improvement over the course of a multimodal rehabilitation
program, aiming to enhance understanding of SA and propose a promising comprehensive treatment approach.

Swallowing apraxia (SA) refers to the inability of the
tongue, lips, and mandible to execute swallowing movements
as instructed during the oral phase of swallowing, despite the
absence of motor, sensory, or reflex impairments following
central nervous system injury [1]. According to statistics, the
incidence of swallowing apraxia caused by primary progressive
aphasia in stroke patients abroad is approximately 69%, with
some studies reporting rates as high as 94% [2]. Currently,
both domestically and internationally, the understanding of
SA remains insufficient, and clinical research reports related
to SA are limited. Clinical treatment for SA primarily focuses
on cognitive-improving medications, while rehabilitation
therapy often employs transcranial direct current stimulation
to alleviate SA symptoms, though with suboptimal efficacy [3].
Most researchers consider scalp acupuncture a microneedling
therapy whose theoretical foundation integrates traditional
acupuncture principles with modern cortical functional
localization and biological holographic theories [4,5]. By
stimulating specific scalp regions, this approach induces
corresponding physiological responses in the relevant
cortical functional areas. Studies have demonstrated that the
anterior and posterior 2/5 regions of the parietotemporal lines

correspond to the cortical projections responsible for oral,
lingual, and pharyngeal motor and sensory functions. Scalp
acupuncture not only enhances the regulatory role of the
swallowing center in the cerebral cortex and brainstem reticular
formation on the swallowing reflex but also coordinates
swallowing muscle movements and improves cerebral
blood supply, thereby compensating for or remodeling the
swallowing reflex pathway to facilitate functional recovery [6-
8]. Literature confirms the efficacy of GV20, GV16, and CV23 in
treating swallowing disorders in stroke patients [9], although
further research is warranted regarding the application of scalp
acupuncture in swallowing apraxia. Repetitive transcranial
magnetic stimulation (rTMS) can enhance or reduce neuronal
excitability to modulate local or whole-brain network states,
aiming to promote brain functional remodeling and thereby
restore swallowing physiological function [10]. Multiple reviews
and meta-analyses have demonstrated that rTMS effectively
improves swallowing function and rehabilitation of dysphagia
in stroke patients [11-13]. rTMS also shows potential efficacy
in improving limb apraxia and speech apraxia [14,15], although
its role in swallowing apraxia requires further validation. In
summary, both scalp acupuncture and rTMS can modulate
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neurotransmitter transmission, facilitate brain functional
recovery and reconstruction, and enhance cerebral circulation
[16,17]. However, the combined therapeutic efficacy of these
two modalities for stroke-associated dysphagia (SA) remains
unclear, with limited research in this area. This study employed
scalp acupuncture combined with rTMS in an SA patient and
demonstrated temporal improvements in swallowing function
over the treatment period. Given the single-case, uncontrolled
design, these outcomes represent a temporal association and
cannot be attributed to any specific intervention. The details
are reported as follows.

Clinical data
Basic information

Patient: Male, 43 years old. Admitted due to “dysphagia
with slurred speech for 18 days.” Past medical history: One-
month history of upper gastrointestinal ulcer bleeding;
no history of hypertension, coronary heart disease, or
diabetes mellitus. Physical examination: Gastric tube in
place; conscious but apathetic; unable to speak (cannot
perform voluntary movements for speech production or
verbal expression). Mini-Mental State Examination (MMSE)
score: 22; Montreal Cognitive Assessment (MoCA) score: 23.
Impaired memory, orientation, and calculation ability. Normal
bilateral eye movement; equal-sized, round pupils; sensitive
to light reflexes. Pharyngeal reflex present; bilateral palmar-
mandibular reflexes present; limited mouth opening; tongue
cannot be extended; unable to perform voluntary chewing,
swallowing, blinking, or mouth-opening movements. Watada
Water Swallowing Test (WST) result: Grade 5. Functional Oral
Intake Scale (FOIS) result: Grade 3. Normal muscle strength
and tone in all four limbs. No significant abnormalities in
bilateral finger-nose test or heel-knee-shin test; Romberg
sign negative; basic normal deep and superficial sensation; no
abnormalities in deep or superficial reflexes; no pathological
signs elicited. Barthel Index (BI): 80 points (0 for eating, 10
for walking, 5 for stair climbing; remaining points represent
maximum capacity). All examination results indicated oral
and facial apraxia and speech apraxia. Auxiliary examination:
Head MRI revealed acute-phase cerebral infarction in the
bilateral basal ganglia, corona radiata, semicircular center,
adjacent to the posterior angle of the left lateral ventricle, and
corpus callosum compression area (Figure 1). Swallow contrast
study: Poor oral coordination, prolonged food pellet transit
time, abnormal movement patterns, and significant oral food
retention. Clinical diagnosis: Cerebral infarction, dysphagia,
speech impairment, and cognitive impairment.

Treatment protocol and evaluation methods

Conventional rehabilitation training primarily includes oral
sensory and motor exercises (such as cold stimulation training,
olfactory and gustatory stimulation, tactile stimulation,
vibration stimulation, K-point stimulation, and pneumatic
pulse sensory stimulation training), strength training for
various swallowing muscle groups, Shaker training (head
elevation training), and articulatory organ training.
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Acupoint Therapy: Acupoint selection: The bilateral anterior
parietotemporal line at the lower 2/5 (on the lateral head,
along the line connecting the Shencong point to the Xuanli
point) and the posterior parietotemporal line at the lower
2/5 (on the lateral head, along the line connecting the Baihui
point to the Qubin point) were selected in accordance with the
standards of the International Standardized Nomenclature of
Scalp Acupoints.

Procedure: The patient is placed in a seated position, with
the acupuncture sites fully exposed and routinely disinfected
with 75% alcohol. A 0.30x40 mm Hua Tuo brand micro-needle
is selected. The operator holds the needle with the right hand
and inserts it at a 30-degree angle to the scalp. When the
subdigital resistance decreases and the patient experiences
localized soreness and distension, indicating that the needle
tip has reached the galea aponeurotica, the insertion is
halted. Subsequently, a gentle, clockwise twisting maneuver
is performed at a rapid pace for 1 minute, followed by needle
retention for 20 minutes. Treatment frequency: 1 session/day,
6 sessions/week, for a total of 4 consecutive weeks. Refer to
Figure 2 for details.

rTMS Therapy: An “8” -shaped coil (Denmark, model
MagPro R30) equipped with a transcranial magnetic stimulator
was used. The center of the stimulation coil was aligned
parallel to the skull above the right dorsolateral prefrontal
cortex (DLPFC). The stimulation parameters were set as
follows: frequency 1 Hz, intensity 45% of the RMT threshold,
1200 pulses. The treatment protocol consisted of 1 session per
day for a total duration of 15 minutes, administered 6 times per
week for a continuous period of 4 weeks.

Evaluation Method: Before treatment and four weeks
after treatment, the patients’ swallowing function, cognitive
abilities, speech function, and activities of daily living were
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Figure 1: Acute cerebra ction involving bilateral basal ganglia and centrum
semiovale (DWI hyperintensity).
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Figure 2: Accurately labels the anterior and posterior parietotemporal lines with

their standard nomenclature.
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assessed using the WST scale, FOIS scale, oral and facial apraxia
assessment scale, as well as the MMSE, MoCA, and BI scales.

Treatment outcomes

After 4 weeks of acupuncture combined with rTMS
treatment, the patient’s swallowing function improved from
initially relying on tube feeding to attempting minimal oral
intake, although aspiration remained significant. After 2 weeks
of treatment, coughing during water intake and aspiration
significantly decreased, allowing the patient to consume
low-viscosity foods orally. By the 4-week mark, oral food
and fluid intake met physiological needs without coughing,
meeting the criteria for nasogastric tube removal, which was
subsequently performed. The WST scale score decreased,
indicating improvement post-treatment; the FOIS scale score
increased, reflecting better outcomes. Motor function of the
mouth, cheeks, and tongue showed marked enhancement,
enabling normal communication despite a slightly slower
speech rate compared to pre-onset levels. Both oral-facial
apraxia and speech apraxia assessment scales returned to
normal, confirming post-treatment improvement. Details
are presented in Table 1. The patient’s cognitive function and
activities of daily living improved, with significant increases in
MMSE, MoCA, and BI scores, further demonstrating therapeutic
efficacy. Details are provided in Table 2.

Discussion

Swallowing apraxia (SA) is a distinct subtype of dysphagia
in which patients fail to execute voluntary swallowing
movements with the oral, lingual, and pharyngeal musculature
on command, despite intact strength, sensation, and reflexive
swallowing [18]. This dissociation between impaired volitional
and preserved automatic swallowing was consistently observed
in our patient: videofluoroscopy revealed delayed oral-phase
initiation with retained pharyngeal-phase reflexes, while
standardized examinations confirmed coexisting oral-facial
and speech apraxia. Together with MRI evidence of acute
infarction involving bilateral basal ganglia, corona radiata,
and corpus callosum—regions implicated in praxis and
interhemispheric sensorimotor integration—these findings
substantiate the clinical diagnosis of SA, distinguishing it
from dysphagia due to primary weakness, aphasia, or isolated
cognitive impairment.

Table 1: Swallowing assessment of SA patients before and after treatment.

WST Oral and Facial Apraxia Apraxia
Assessment Assessment
Pre-

Level 5 Level 3 present present
treatment
Post-
Level 1 Level 7 normal normal
treatment

Table 2: Assessment of Cognitive and Daily Living Functioning in SA Patients Before
and After Treatment.

Pre-treatment 22

Post-treatment 29 29 100

oo o
23 80
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Given the paucity of established SA-specific treatments, we
employed a multimodal rehabilitation program that combined
conventional swallowing therapy, scalp acupuncture, and
repetitive transcranial magnetic stimulation (rTMS). The
selection of scalp acupuncture sites—the lower two-fifths of
the anterior and posterior parietotemporal oblique lines—was
based on their somatotopic correspondence to the primary
sensorimotor cortical representations of the oropharynx [19-
25]. Prior studies have demonstrated that needling these
regions can enhance regional cerebral blood flow and modulate
cortical excitability in the swallowing network, potentially
facilitating experience-dependent neuroplasticity during
dysphagia rehabilitation [26-30]. Systematic reviews further
suggest that scalp acupuncture, when added to conventional
swallowing therapy, is associated with improved functional
outcomes in post-stroke dysphagia, although high-quality
trials remain limited [9,23].

The concurrent application of low-frequency (1 Hz)
rTMS to the right dorsolateral prefrontal cortex (DLPFC)
was motivated by the DLPFC’s well-documented role in
the cognitive preparatory phase of swallowing, including
attentional allocation and movement planning. In post-stroke
dysphagia, non-invasive brain stimulation targeting either the
motor or prefrontal cortices has shown promise; for instance,
both excitatory protocols over the pharyngeal motor cortex
and inhibitory protocols over the unaffected hemisphere have
yielded measurable gains on swallowing scales. According to the
interhemispheric competition model, unilateral stroke disrupts
the reciprocal inhibitory balance, leading to excessive inhibition
from the contralesional hemisphere. Low-frequency rTMS
can transiently suppress this overactivity, thereby facilitating
the re-emergence of function in perilesional areas. From this
perspective, targeting the right DLPFC—an area not directly
involved in primary motor execution but crucial for higher-
order control—may have contributed to the improvements
in volitional swallowing initiation and cognitive performance
observed in our patient. It should be noted, however, that the
precise mechanisms by which DLPFC stimulation influences
swallowing recovery remain incompletely understood, and
the evidence for cognitive-related swallowing gains is still
emerging.

Several limitations must be acknowledged. The patient
simultaneously received conventional rehabilitation, scalp
acupuncture, and rTMS; therefore, the relative contribution of
each component remains unknown. Additionally, spontaneous
neurological recovery during the subacute post-stroke period
may partly account for the functional gains. These factors
preclude any causal attribution of the observed improvements
to the acupuncture—rTMS combination alone.

In conclusion, this case illustrates that a structured
rehabilitation program integrating conventional therapy, scalp
acupuncture, and prefrontal rTMS was temporally associated
with meaningful improvements in swallowing, cognitive,
and communicative function in a patient with carefully
characterized post-stroke SA. While the findings underline the
importance of distinguishing apraxic dysphagia from other
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post-stroke swallowing disorders and pursuing individualized,
multimodal rehabilitation strategies, they do not establish
efficacy. Controlled studies are required to evaluate the specific
benefit of neuromodulation-based protocols for SA and to
delineate the active therapeutic components.
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Adverse events

No adverse events, discomfort, or complications related
to scalp acupuncture, rTMS, or rehabilitation training were
observed or reported during the entire treatment period and
follow-up phase.

Limitations

This is a single-case report without a control group.
The patient received combined conventional rehabilitation,
scalp acupuncture, and rTMS; thus, the specific contribution
of each intervention cannot be determined. Spontaneous
neurological recovery may also have influenced the outcomes.
The single-case design and multiple concurrent therapies limit
causal interpretation. Larger controlled studies are needed to
confirm these preliminary findings.
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