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Background and purpose: Spasticity, a velocity-dependent increase in muscle tone, significantly impacts
individuals with neurological conditions. Current treatments often involve pharmacological interventions
with notable limitations, including adverse effects and inconsistent efficacy. This pilot case study explored

the use of dry cupping therapy as a novel, cost-effective approach for spasticity management.

Case description: A 62-year-old male with left-sided spasticity secondary to a stroke participated in an

8-week cupping intervention targeting affected muscle groups.

Intervention: The therapy was administered 1-2 times weekly before physical therapy sessions. Outcome
measures included the Modified Ashworth and Modified Tardieu Scales, the 6 Minute Walk Test, 10 Meter
Walk Test, and Observational Gait Scale.

Outcomes: Improvements in muscle tone and spasticity were observed, with notable reductions in the
Modified Ashworth and Modified Tardieu Scale scores across muscle groups. Functional outcomes included
a 13.72-meter improvement in the 6 Minute Walk Test and a significant increase in Observational Gait
Scale scores (from 5 to 15). Minimal adverse effects, such as mild bruising and transient nerve pain, were

reported. The patient and his spouse noted sustained improvements in muscle tone at 4-week follow-up.

Discussion: Dry cupping therapy demonstrated potential as a non-invasive and accessible intervention
for spasticity reduction and functional improvement. Cupping therapy possesses potential to influence
clinical guidelines or practices for spasticity management in diverse neurologic populations. While findings

are promising, further research with larger sample sizes and randomized controlled trials is necessary to

establish efficacy, optimize parameters, and explore broader applications in neurological populations.
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Introduction

Spasticity is defined as a velocity-dependent increase in muscle tone and frequently occurs after
neurological injuries or due to neurological disorders [1]. It can significantly impact volitional control for
individuals with this condition, often interfering with their ability to perform daily tasks, increasing time
and effort to complete tasks, and prompting frustration [2-4]. Spasticity’s effects on movement are particu-
larly pronounced in anti-gravity muscles, where it affects the ability to control specific muscle groups and

preventsindividuals from performing basic movements [3].

Assessment and treatment of spasticity is common for physical therapists due to its impact on qua-
lity of life, and management of spasticity is critical to improving functional outcomes [5]. Various interven-
tions are used to manage spasticity across providers; however, limited evidence exists to determine the
best choice amid current treatments [1,5]. This has presented a research gap and supports the need for
alternative approaches to spasticity management. Additionally, access to interventions may vary be patient

demographic, providers, and regions [1], further supporting the need for more accessible interventions.

The inception of this study was the principal investigator’s anecdotal experience and success with
cupping therapy for spasticity management in clinical practice. This was an incidental finding, but after ini-
tial success, they developed further interest in understanding its clinical utility. It was explored with various
neurological populations in a day rehabilitation setting. Due to success across ages, demographics, and dia-

gnoses, interest grew in understanding how cupping therapy could be further utilized in clinical practice.

Cupping therapy involves the application of glass or plastic cups over a muscle [1]. Suction is crea-
ted, which can impact blood flow, muscle relaxation, and pain [1]. Current research on cupping surrounds
musculoskeletal populations, with limited data on use for neurological patients [1]. A scoping review was
conducted in 2024 [1], identifying many key factors to cupping’s potential for success clinically. These in-
clude fewer identified negative side effects than current treatment options, decreased duration of adverse
effects, reduced administration time, and reduced cost for implementation and administration [1]. Cupping
therapy demonstrated potential as a novel treatment for spasticity management, with the capacity to mo-
dulate hyperactive stretch reflexes [6], increase inhibitory activity at the spinal cord level, and ultimately
decrease spastic response [1,7]. Limitations of the scoping review highlighted the minimal amount of re-
search that exists related to neurologic populations [1], which supports the need for initial data on imple-
mentation. There is no current guidance on best practice parameters for administration of cupping therapy

for neurologic populations. For these reasons, a clinical case study was pursued.

The intention of the study was to quantify any changes following cupping administration, as well as

describe effects of the intervention.
Case Description

Our scoping review was conducted beginning in March of 2024, which served as support for this

study. The IRB process for the case study began in June 2024, with our patient identified as an appropriate
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candidate in July 2024. IRB approval was received in September 2024, and study protocol began shortly
thereafter. The study ran for eight weeks and concluded in November 2024. At the time of the study, our
patient was not on spasticity medications, nor was he receiving Botox injections. This remained consistent

throughout the study.

Inclusion criteria for this study included any individual over the age of 18 with a neurological dia-
gnosis presenting with changes in muscle tone and/or spasticity associated with the diagnosis. Exclusion
criteria included individuals under the age of 18, contraindications to cupping therapy, and those that ex-

perienced changes in tone and/or spasticity that is not due to a neurological condition.

Our patient was a 62-year-old left-handed male. His stroke occurred on November 2, 2023 (age
61). He received six weeks of inpatient rehabilitation, including occupational, physical, and speech therapy.
Following discharge, he had been seen by home health for four weeks, then outpatient therapy beginning
in February 2024. During his initial physical therapy evaluation, he reported symptoms of left upper and
lower extremity weakness and decreased coordination of his left hand. He also reported difficulty with
walking, balance, fine motor skills, and performing household tasks due to the dysfunction of his left hand.

At the time of his evaluation, the patient used a hemi-walker for ambulation.

Initial and final testing for this study included the 6 Minute Walk Test, 10 Meter Walk Test, Obser-
vational Gait Scale, Modified Ashworth Scale, and Modified Tardieu Scale. Every two weeks, the Modified
Ashworth and Modified Tardieu Scales were readministered to track results (Table 1). These measures
were selected due to their psychometric data and support for use in the stroke population [8,9], as well as
ability to capture changes in tone and function. To maintain consistency, only the principal and co-inves-
tigator performed these measures. Regarding the 6 Minute Walk Test and 10 Meter Walk Test, therapist 1
guarded the patient, and therapist 2 kept track of time and conducted measurements. This was consistent
at both initial and final testing. When performing the Observational Gait Scale, both investigators separa-
tely completed the measure after watching the patient ambulate for approximately two minutes. They com-
pared results to ensure agreement of findings. For initial and final testing, scores were consistent between
both parties. Regarding the Modified Ashworth Scale, each investigator performed the assessment at the
joints independently, then compared results to ensure consistency. During the Modified Tardieu, therapist
1 positioned limbs at R1 and R2, and therapist 2 took goniometric measurements. The patient continued

with outpatient physical therapy following the conclusion of the study.
Intervention

Dry cupping was administered to the patient’s left side by either the principal investigator or co-
investigator. Training and review of technique between investigators was conducted prior to the first ad-
ministration to ensure consistency. Cups were placed throughout the upper and lower extremities and
involved the following muscle groups: deltoid, biceps brachii, brachioradialis, wrist flexors, hamstrings,
and gastrocnemius. This was based upon scores from the Modified Ashworth and Modified Tardieu Scales,
with modification to number and location of cups also based upon scores on these measures. If scores were

noted to have decreased and remained consistent for 2-3 sessions, administration of cups was ceased. This
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was used as a benchmark to determine any possible carryover effects. Specifically, this was trialed with
the hamstrings and gastrocnemius muscles. Because spasticity remained high in the upper extremity, cups
continued to be placed on the limb throughout the study.

A variable number of cups were applied, which was dependent upon patient response to treatment.
This number ranged from 4-12, with more cups being used during initial sessions and fewer cups as sessions
progressed (Figure 1, Tables 2,3). Skin inspection was completed prior to and immediately following admi-
nistration, as well as throughout the therapy session. Cups were also cleaned prior to and following adminis-
tration. These procedures were implemented for safety and to maintain appropriate hygiene. The specific

brand of cups used was “Professional Cupping Set” by K.S. Choi Corp [10] and was acquired from Amazon.
Outcomes

The patient’s condition was monitored immediately after cupping administration, throughout the
session, and upon return to the clinic for the next visit. Inmediately after administration, markings on the
skin were typically noted, with six instances in which bruising was observed. If bruising was present, it
lasted no longer than until the next session (from two to five days later). This correlates with findings of

typical dry cupping adverse effects [1] (Tables 4 & 5).

Clinicians also noted a change in muscle tone and presentation following cupping administration.
Most notably, the targeted muscles had a flaccid or more hypotonic presentation. Joint range of motion was
also observed to increase following administration. Re-measurement was not performed after cupping due
to time constraints. Other observed functional changes include achieving full weight bearing on the lower
extremities and improved heel strike during gait training, as well as grasp and release and fine finger motor

movements in the upper extremity.

As sessions progressed, it was noted that muscle definition of the targeted muscles improved. This
was most significant in the biceps and may be attributed to improved volitional control and muscle acti-
vation with inhibited spasticity. Notably, during week three (session five), the patient reported he could
feel the suction of the cups (deep pressure sensation). Prior to this, the patient had absent sensation in his
affected extremities. In week five (session seven), the patient reported new onset of nerve pain, which was
described as numbness, tingling, sharp/shooting pain, and an electric sensation from his trunk down to his
knee. He indicated this nerve pain over the next week, after which the sensation subsided. This finding cor-
relates with recent research that supports cupping has the ability to improve physiological responses and
processing of sensory information [11,12]. These changes in sensation are integral to and closely linked
with motor recovery following a stroke [13,14]. From this, we postulate the addition of cupping therapy

contributed to sensory and motor nerve recovery in our patient.

Functional measures assessed for this study include the 10 Meter Walk Test, 6 Minute Walk Test,
and Observational Gait Scale. These were chosen due to the patient’s greatest self-reported limitation being
gait speed and efficiency. His primary therapist also agreed with this assessment. Between initial and final
testing, the 10 Meter Walk Test speed stayed relatively the same. His 6 Minute Walk Test improved from
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93.88 meters to 107.6 meters (13.72-meter improvement), which did not meet MCID for this patient po-
pulation [15]. His Observational Gait Scale score increased from 5 to 15 out of a possible 22 points. This

measure does not currently have MDC or MCID data to determine if this was a significant change.

<Table 1 )

3 6 2 | Observational S
x 10Meter Walk | § Minute § Gait Scale g
& Test (meters/ £  walk = . £ Modified Tardieu Scale Modified Ashworth Scale
= g g (22 points g
second) 3 Test 5 maximum) 5
© (meters © ©
36.9 seconds 93.88 Ankle: R1 -15, R2 -5 (10), Knee: R Hamstring: 1, Gastroc: 1+ with
(0.271 m/s) self- | © &) &) . 2 beats of clonus noted, Elbow
o m(308 & < |1-10,R2 0 (10), Wrist flexors: R1
1 | selected; 32.49 3 ey 5 3 flexors 3, Elbow extensors 0,
= feet) = = | 3,R2 14 (11), Elbow flexors: R1 91, . .
seconds (0.308 Wrist extensors 0, Wrist flexors
R2 145 (54)
m/s) fast 1+
2
Ankle: R1-10,R2 -5 (5), Knee: R1  Hamstring: 0, Gastroc: 1+, Elbow
3 -2,R2 0 (2), Wrist flexors: R1 40, flexors 1+, Elbow extensors 0,
R2 45 (5), Elbow flexors: R1 163, | Wrist extensors 0, Wrist flexors
R2 171 (8) 1
4
Ankle: R1-3,R2 0 (3), Knee:R10, Hamstring: 0, Gastroc: 1, Elbow
5 R2 0 (0), Wrist flexors: R1 70, R2 flexors 1+, Elbow extensors 0,
82 (7), Elbow flexors: R1 132, R2 Wrist extensors 0, Wrist flexors
172 (40) 1
6
Ankle: R1-12,R2 -5 (7), Knee: R1  Hamstring: 0, Gastroc L: 0,
7 3 R2 0 (3), Wrist Flexors: R1 40 R2  Elbow flexors: 1+, Elbow
60 (20), Elbow flexors: R1 99, R2 extensors 0, Wrist extensors 0,
170 (71) Wrist flexors: 1
39.11 seconds 107.6 Ankle: R1-20,R2 -8 (12), Knee R1 | Hamstring: 0, Gastroc L 0, Elbow
8 (0.255 m/s) self- 8 m (353 8 15 8 0 R2 0 (0), Wrist Flexors: R1 60 R2  flexors: 1+, Elbow exensors 0,
selected; 34.4 % feet) % % 64 (20), Elbow flexors: R1 110 R2 | Wrist extensors 0, Wrist flexors
(0.29 m/s) fast 177 (61) 1+
< Table 2 >
. . o Numb.er 10/15/24 5 Lef't hamstring, gastrocnemius, bicep, 11
Date Week | Location of cupping application = of units wrist flexors
applied 10/17/24 5 Left gastrocnemius, bicep, 8
9/17/24 1  Left hamstring, bicep, wrist flexors 5 brachioradialis, wrist flexors
Left hamstring, bicep, wrist flexors, Left gastrocnemius, bicep,
9/19/24 1 lateral deltoid 8 10/22/24 6 brachioradialis, wrist flexors 8
Left hamstring, gastrocnemius, bicep, Left gastrocnemius, bicep,
9/24/24 2 wrist flexors, lateral deltoid 12 10/24/24 6 brachioradialis, wrist flexors 9
9/26/24 2 10/29/24 7 heft bicep, brachioradialis, wrist 4
Left hamstring, gastrocnemius, bicep, exors
10/1/24 3 and wrist flexors 1 Left bicep, brachioradialis, wrist
0/31/24 7 o P ’ 5
10/3/24 3 Left hamstring, gastrocnemius, bicep, 12 exors
wrist flexors 11/5/24 8  Left bicep, wrist flexors 6
10/8/24 11/7/24 8 heft bicep, brachioradialis, wrist 7
10/10/24 exors
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N ™
( Table 3 | ( Table4 )
o o
Muscle (group) Numbe;of Tilizlt)il:fstherapy Effect Occurrences noted
pp Mild ecchymosis/marking 6
Hamstring 6 Difficulty maintaining suction 2
Gastrocnemius 7 .
Bruising 4
Biceps brachii 13 .
New onset nerve pain 2
Wrist flexors 13 Cups falling off frequently 1
Lateral Deltoid
Brachioradialis 6
\
/ Average Number of Units Applied per Week \
| Table5 \ v
11
Occurrences
Effect Noted § 10
5 9
Improved elbow extension 1 H
38
Full grasp and release motion in left hand 1 g
g 7
Improved heel strike at home 1 =
6
Improved gait speed and foot clearance on 2 ;
treadmill
Reduced nerve pain over time 1 ' ’ ’ Yo ° ! ’
Better muscle relaxation and appearance 2 \\\F igure 1 J

Outcome measures to assess spasticity and tone include the Modified Ashworth Scale and Modified
Tardieu Scale. These were chosen due to strong psychometric properties to assess tone and spasticity and
changes in these measures [8,9], as well as their clinical utility and frequency of use in clinical settings.
Results are included in Table 1.

Discussion

This pilot case study presented a novel approach to spasticity management. It examined the appli-
cation of dry cupping therapy in a patient with left-sided spasticity secondary to a chronic stroke, who had
received no prior spasticity management. Over an 8-week period, improvements in muscle tone, sensation,
motor capacity, range of motion, and functional performance were observed, with minimal adverse effects.
The intervention targeted spastic muscles in the upper and lower extremities, demonstrating a reduction
in spasticity as measured by the Modified Ashworth and Modified Tardieu Scales and improved functional
outcomes, including a substantial increase in Observational Gait Scale scores and slight progress in gait
efficiency on the 6 Minute Walk Test.

Results from the Modified Ashworth and Modified Tardieu Scales will be discussed by joint

The ankle measurements indicate moderate variability in the dynamic component of spasticity over
time, with R2 - R1 differences ranging from three to 12 degrees. The ankle appears to have a relatively low
dynamic component in most weeks, indicating that spasticity is not the primary restriction for ankle range
of motion. Rather, this would be due to a restriction in the joint itself (musculoskeletal in nature). The ankle
joint had a slight increase in muscle tone, with a catch (1+) notable upon initial evaluation. This maintained
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for a period, then eventually decreased to a 1. Of significance, this score (1) was maintained throughout the

remainder of the study, despite cessation of cupping therapy administration to the gastrocnemius.

The knee shows a progressively decreasing dynamic component over time. This pattern may sug-
gest a decrease in spasticity and improved ROM, possibly due to the intervention. The hamstring demons-
trated minimal spasticity initially (1), with a decrease to no spasticity (0). Of significance, this change was
also maintained throughout the course of the study, despite cessation of cupping therapy administration to

the hamstring once a score of 0 was achieved across multiple sessions.

The wrist flexors show variability in the R2 - R1 difference, ranging from 4 to 20 degrees, indicating
inconsistent changes in the dynamic component of spasticity. However, by Week 8, the difference reduced
to 4 degrees, suggesting a lower dynamic component, potentially indicating a reduction in spasticity. The
wrist flexors demonstrated slight increase in muscle tone, with a catch (1+) notable upon initial evaluation.

This was maintained for a period, then eventually decreased to a 1.

The elbow flexors display the largest and most variable dynamic component, with R2 - R1 diffe-
rences ranging from 8 to 71 degrees. This indicates that spasticity is significantly restricting elbow range of
motion and remains the primary barrier to full elbow function. The elbows demonstrated the greatest de-
gree of spasticity upon initial evaluation (3), with a consistent increase in muscle and difficulty performing

passive movement. This decreased to a 1+, which was maintained throughout the study.

MCID was achieved for all muscle groups on the Modified Ashworth Scale [8]. Achieving MDC on the
Modified Tardieu Scale was seen at the elbow and wrist flexors, specifically change in R1, and at the elbow
flexors for change in R2 [9]. Due to the current MDC values and initial deficits in range of motion, these
changes were not seen in the lower extremity joints (i.e. MDC was more degrees of change than the patient
was lacking in those joints). The Modified Ashworth Scale demonstrates adequate to excellent test-retest
reliability, as well as adequate intra-rater reliability [8]. The Modified Tardieu Scale demonstrates excellent
test-retest reliability [9].

From these results, we can conclude that the addition of cupping therapy to the patient’s treatment
sessions significantly improved his tone and spasticity. We can also confidently conclude this noted change
was attributed to actual change in the patient’s condition rather than random variation or measurement
error. The results signify that changes achieved are beyond the threshold for meaningful gains in terms of
improving a patient’s condition, function, or quality of life. Incorporating these psychometric properties
and analysis has allowed us to ensure valid interpretation of changes in the outcome measures. We have
also bridged the gap between statistical outcomes and real-world clinical impact, ensuring that reported

changes are both measurable and relevant to the patient’s well-being.

Anecdotally, both investigators felt the patient’s change in gait quality had significantly improved
from when he began the study. He was more agreeable to trialing an orthotic by the end of the study, as his
comfort with wearing the device had improved. We believe this may be attributed to reduced tone impac-

ting its fit at the ankle. His primary therapist also noted that the 8-week period in which cupping therapy
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was administered was the greatest improvement they had seen in his gait quality, consistency, and carryo-

ver since beginning his outpatient therapy visits.

It is worth commenting on not achieving the MCID for the 6 Minute Walk Test and 10 Meter Walk
Test. While this may initially present a concern for the implication of cupping therapy on function, this
finding does align with multiple other studies. Specifically, literature across age groups and demographics
demonstrates that changes in the body structures and functions domain of the ICF model, for example
strength, range of motion, and tone, do not necessarily lead to meaningful gains in function or associated
outcome measures [16-21]. Rather, addressing these deficits to increase participation in functional task
practice does ensure meaningful improvements in the participation domain [16-21]. This literature also
supports a holistic approach and integration across domains of the ICF model [16-21]. From this, we can
gather that while the immediate changes our patient demonstrated in tone and spasticity did not signifi-
cantly improve his gait during the study, they did allow him to improve his participation in functional prac-
tice during his subsequent physical therapy sessions. This integration should ultimately facilitate meanin-

gful improvements in his participation.

This assessment was echoed by both the patient and his spouse during the four week follow up
conversation. Their report was an improvement in the patient’s status following the intervention, though
no significant changes in activities of daily living were noted. Their subsequent recommendation was that
more patients should be involved in this practice and that cupping therapy should begin sooner after a

stroke occurs.

The success of this intervention highlights the potential of dry cupping therapy to offer a cost-effec-
tive, minimally invasive alternative for spasticity management. These findings align with limited evidence
in the existing literature suggesting that cupping may reduce muscle stiffness and improve local circulation
[1]. The apparent carryover effect seen in this study, such as sustained reductions in spasticity despite ces-
sation of cupping in certain muscle groups, warrants further exploration. However, the variability in res-
ponse between muscle groups, such as the persistent spasticity in the elbow flexors, points to the need for
better understanding of the therapy’s mechanisms and application parameters. It is our recommendation
that these results be expanded upon in the form of additional case studies, a case series, cohort studies,
or randomized controlled trials. A randomized controlled trial would allow for highest quality assessment

and further establish appropriate patient demographics and treatment parameters.

Strengths of the study include patient compliance, the use of standardized outcome measures, and
offering a novel contribution to literature. The patient adhered well to the intervention schedule, with an
81% attendance rate. This aligns with standard attendance rates in outpatient clinics [22]. The use of va-
lidated scales and repeated assessments by the same investigators ensured consistency. This is one of the
first studies to systematically explore dry cupping for spasticity in a neurological population, adding to a

limited body of evidence.

Limitations of the study can be contributed to the sample size, protocol variability, and noted ad-

verse effects. As a single case study, the findings lack external validity and cannot yet be generalized to
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broader populations. With no established guidelines for cupping in neurological populations, the interven-
tion relied on clinical judgment, which may limit reproducibility at this time. While minor, transient nerve
pain experienced by the patient underscores the need for careful monitoring and further study of potential

risks. All of these limitations can be addressed by growing the body of literature surrounding this topic.

Conclusion

This pilot case study provides preliminary evidence supporting the use of dry cupping therapy as
an adjunctive intervention for managing spasticity. Notable improvements in muscle tone, as evidenced by
changes in the Modified Ashworth Scale and Modified Tardieu Scale, were observed alongside qualitative
improvements in functional performance. While the 6-Minute Walk Test and 10-Meter Walk Test did not
meet minimal clinically important differences, enhancements in gait quality and caregiver-reported impro-
vements underscore the potential for cupping therapy to facilitate functional participation and quality of
life. Results demonstrate its feasibility, tolerability, cost-effectiveness, and sustained carryover. This may

influence clinical practice by providing an alternative intervention for clinicians.

The findings emphasize the importance of addressing body structure and function impairments as
a means to optimize participation in functional tasks. Cupping therapy demonstrated minimal adverse ef-
fects, cost-effectiveness, and ease of administration, making it a feasible option for integration across clini-
cal settings. However, limitations such as small sample size, lack of standardized protocols, and variability

in response highlight the need for further rigorous research, including randomized controlled trials.

Future investigations should aim to determine optimal dosage parameters, explore its applicability
across diverse neurological populations, and examine the long-term effects on both spasticity and functio-
nal outcomes. By expanding the body of evidence, cupping therapy could serve as a valuable, patient-cen-

tered intervention to enhance rehabilitation outcomes in neurologic populations.
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