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Abstract

Stroke causes acute neurological deficit which is an important cause of morbidity and mortality.
Neurorehabilitation is an important dimension in the management of post-stroke deficits. Spasticity, pain,
and neurological deficits are contributors to post-stroke disability. Dry needling (DN) is a technique commonly
used in the management of myofascial pain. Recent evidence suggests its efficacy in the management of
post-stroke disability. The descriptive review on the use of DN summarises the evidence for the management
of post-stroke patients such as spasticity, balance, pain, functional outcome, tremor, and ultrasonographic
evidence. The filiform needle is inserted into the target muscle until a local twitch response is obtained. The
effects of DN are produced by the local stretch of the spastic muscle and afferent modulation of the reflex arc
that decreases the excitability of the alpha motor neuron. The DN reduces muscle spasticity in post-stroke
patients. The improved spasticity is translated to better functional outcomes and balance. The procedure
is also shown to reduce pain including post-stroke shoulder pain. It is also shown to improve tremors in
post-stroke patients. Ultrasonographic evidence of the beneficial effects of DN shows improved measures
in the pennate angle and mean muscle thickness. Concurrent use of DN and electrical stimulation improve
spasticity, the effect which may be seen for longer periods. DN is emerging as a useful and cost-effective
technique in the management of post-stroke patients. The evidence for the use of DN in the management of
post-stroke spasticity is high. However, more research is required to assess its efficacy in functional outcomes
and other aspects of the stroke.
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Introduction

Stroke is a leading cause of disability worldwide. The disability resulting from stroke has health, social and
economic implications for the patient. The recent advances in the acute management of stroke with the use of
recanalization procedures have improved the recovery of patients with stroke. However, neurorehabilitation
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remains an important dimension in the management and optimization of the functional status of patients
with stroke who miss the window of opportunity to recanalization and in those who are left with residual
deficits. The important contributors of disability in post-stroke patients include spasticity, post-stroke pain,
and neurological deficits. The evidence for rehabilitation in stroke is ever-expanding [1].

The needle therapies in rehabilitation include wet and dry needling (DN). In wet needling, the bore in the
needle is used to deliver drugs locally to the site, such as botulinum toxin injection, anesthetic drugs, steroids,
sclerosing agents, and others, to produce the desired effect. In DN, a filiform needle without a bore is used
akin to acupuncture without the delivery of any drugs [2]. However, it differs from acupuncture in indications,
technique, and expertise level. DN is commonly used in the treatment of pain arising from musculoskeletal
structures such as myofascial pain syndromes. The evidence for the use of DN in the management of spasticity
due to various neurological conditions such as stroke has been supportive. Recently evidence for the use of
DN in the management of stroke other than spasticity has also been emerging. In this descriptive review, we
summarise the various evidence that supports or refutes the use of DN in stroke. DN is a skilled interventional
procedure that can easily be performed by physical therapists, chiropractors, acupuncturists who are trained
to perform DN [3].

Elements and techniques of DN

DN uses a technique that traverses the skin, subcutaneous tissue, fascia, and muscle depending on the
technique of DN. The elements of DN include [4, 5]:

1. Use of the aseptic technique.
2. The diameter of the filiform needle used ranges between 0.012 mm and 0.35 mm.
3. The needle is of adequate length to reach the target site depending on the technique used.

The DN may be categorized into superficial and deep DN. In superficial DN, the needle is inserted
5-10 mm depth and comes to lie above the trigger points. The duration of the retention may vary between
30 s to 3 min and the procedure may be repeated if the pain persists. The needle may be superficially inserted,
perpendicularly or at an angle of 20-30 degrees and different manipulations may be performed. In deep DN,
the needles are inserted to reach the trigger points using the ‘pistoning technique’ (fast in and out technique),
or the needle may be retained for varying periods of time. The needle in deep DN is inserted perpendicularly
or atan angle of 30-45 degrees. The needle must be inserted, twisted, and pulled until a local twitch response
is obtained that suggests proper technique. The procedure can be performed under ultrasound guidance
especially in the muscle groups that are not superficially palpable [2, 5, 6].

Mechanism of DN

The proposed mechanism through which DN produces benefits is speculative. The effects of DN are
produced by inducing a stretch while within the spastic tissue, increasing the distance between Z-lines in
the sarcomere thereby reducing the overlap between the contractile proteins and reducing the tone. The DN
may also decrease the firing of the afferent pathway originating in the muscle to the spinal cord and thereby
modulates the activity of the motor neuron in the stretch reflex and decreases its tone. This is evident from
the local twitch response elicited by the DN. Overall it decreases the activity of the stretch reflex and the alpha
motor neuron [7, 8].

DN causes the inactivation of trigger points in the target muscle. It reduces the central pain sensitization,
allodynia associated with local pain, and hyperalgesia associated with referred pain. In the stimulated
muscle, there is augmented blood flow and oxygenation that lasts beyond the period of DN. It also produces
a chemical milieu with reduced Substance-P and calcitonin gene-related peptides that favors reducing pain.
The DN increases the range of movement and improves muscle activation patterns [9, 10] (Figure 1).
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Figure 1. Mechanism of dry needling in post-stroke spasticity and pain

DN in neurology

DN is commonly used in the management of pain arising from musculoskeletal structures such as myofascial
pain. The evidence for its use in spasticity and neuropathic pain arising from various neurological disorders
has been promising. The initial reports of the use of deep DN in a patient with hypertonia due to spastic
tetraparesis reduced the resistance to passive range of motion and improved the viscoelastic properties of
the muscle [11]. Further, the effect of DN in hypertonia due to stroke in the subacute and chronic phases has
been studied and now has been extended to study in patients with multiple sclerosis. In Parkinson’s disease,
the evidence for DN in improving the tone, gait, and activities of daily living are limited and further research is
required in the area. In the following review, the role of DN in the multifaceted management of stroke patients
has been summarised [12, 13].

DN in stroke

The rehabilitation of deficit in stroke patients is multimodal. A comprehensive approach is required to
improve functional outcomes in these patients. DN is emerging as an important tool in the management
of post-stroke deficits. The occurrence of increased myofascial trigger points in post-stroke patients may
suggest that DN may serve as a useful option in the management of post-stroke patients [14]. DN is shown
to improve spasticity, functional outcome, and balance in post-stroke patients. The technique and dosing
employed in performing DN were heterogeneous across the studies. Most of the studies performed DN in
chronic stroke patients.

DN in post-stroke spasticity

Spasticity is one of the major causes of disability in patients with stroke. Several pharmacological measures
using muscle relaxants and interventional procedures such as intrathecal baclofen and botulinum toxin
injection are used in the management of spasticity. DN is emerging as a useful technique in the management
of post-stroke spasticity.

The study by Ghannadi et al. [15] assessed the effects of DN in the improvement of lower limb functions
following stroke. The DN was performed using stainless steel needle in the gastrocnemius muscle using the
fast in and out technique until the local twitch response is obtained and performed for 1 min for 3 sessions a

Explor Neuroprot Ther. 2022;2:28-35 | https://doi.org/10.37349/ent.2022.00016 Page 30


https://doi.org/10.37349/ent.2022.00016

week. The spasticity measured by the Modified Modified Ashworth Scale (MMAS) revealed a reduction in the
spasticity in the interventional cohort.

In randomized control trial by Sanchez-Mila et al. [16], a similar technique as above was used, but the
muscle target was tibialis posterior and was performed under ultrasound guidance in a single session. The
interventional group consisted of DN in addition to the therapeutic sessions according to Bobath concept
and the control group consisted of therapeutic sessions according to Bobath concept alone. The spasticity
measured by MMAS showed a greater reduction in tone in the interventional group.

The systematic review on the effect of DN by Carusotto et al. [17] has shown that DN decreased spasticity
when performed in the shoulder, arm, and flexors of the wrist and improved the range of motion and when
performed in the gastrocnemius decreased tone and improved the gait. The meta-analysis and systematic
review by Fernandez-de-Las-Pefias et al. [18] showed a significant decrease in spasticity and tone in the
interventional group. The decrease in the tone was more evident in the lower limb compared to the upper
limb in the short-term follow-up. The quality of evidence is moderate.

In a study performed by Fakhari et al. [19], deep DN performed in wrist flexors for 2 min improved the
spasticity immediately following the procedure and lasted for 1 h following the procedure. A similar result
was observed in a case report published by Ansari et al. [20].

The study performed by Cuenca Zaldivar et al. [21] assessed the efficacy of DN in post-stroke patients
when performed in the sub-acute phase. The interventional group received the deep DN on weeks 1, 2, 3,
4, 6, and 8 with an interval of 7 days between sessions. The technique of DN for hypertonia and spasticity
was used with repeated insertion at a frequency of 1 Hz according to the tolerability of the patient with an
intention to elicit a local twitch response. The patients in the interventional limb who received deep DN
in addition to standard physiotherapy had a greater reduction in spasticity when compared to standard
physiotherapy alone.

DN in functional outcome and pain

In the study by Ghannadi et al. [15], DN had improved the functional outcome measures of the lower limb
following stroke as evidenced by improved metrics in the Timed Up and Go test, Ten-Meter Walk Test,
and Barthel Index. There was also an increase in the range of motion demonstrated passively in the ankle
joint. In randomized control trial by Zacarias Sanchez-Mila et al. [16], the functional outcome measured
by sensory subscale and range of motion subscale of Fugl-Meyer Scale showed significant improvement in
the interventional group which included the DN. However, these changes did not amount to the ‘minimal
clinically important difference’ defined in the study. In the study by Hadi et al. [22], DN of the selected muscles
improved the timing in the Timed Up and Go test that had translated to improved gait function. This shows
that improvement in the spasticity is translated to improved functional outcomes in the patients.

The meta-analysis and systematic review by Ferndndez-de-Las-Pefias et al. [18] showed significantly
decreased pain in the interventional group. The effect of DN in post-stroke shoulder pain was also evident
but the quality of evidence was low. The DN also significantly increased the pressure pain threshold in the
interventional limb. The use of DN in post-stroke shoulder pain was based on the existence of trigger points
in the musculature surrounding the shoulder joint. The trigger points were elicited in the supraspinatus,
infraspinatus, upper trapezius, paraspinal musculature, and splenius capitis. The effect of the reduction in
pain is mediated through central and peripheral mechanisms.

DN in balance

In the study by Ghannadi et al. [15], DN had improved the balance of post-stroke patients. This was evident
from the longest single leg stance. In the randomized control trial by Sdnchez-Mila et al. [16], the functional
outcome measured by the balance subscale of the Fugl-Meyer Scale showed significant improvement in
the interventional group which included the DN. A similar finding was reported in the measurement using
dynamic posturography. Dynamic posturography provides a sensitive measure of balance in comparison to
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clinical scales and measures. The measures of balance and accuracy in dynamic posturography improved
following DN of the unilaterally involved tibialis posterior muscle [16].

DN in tremor

In a case report published by Ortin et al. [23], the use of DN for the treatment of post-stroke tremor involving
the myofascial trigger points of the muscles supraspinatus, infraspinatus, upper trapezius, mid-region
of the deltoid, teres minor, biceps brachii short head, triceps brachii long head, brachioradialis, extensor
digitorum, flexor digitorum profundus, and flexor digitorum superficialis was beneficial as evident in the
clinical, electrophysiological and functional outcomes of the tremor. The patient had improved postural and
functional components of tremor [23].

Imaging evidence in DN

Ultrasonographic evaluation of the affected muscle is a cost-effective method to assess the architecture of the
muscle. The angle between the pennation of the fibers, the mean muscle thickness, and the muscle length are
sonographic measures to assess the capability of the muscle to generate force. A decrease in the pennation
angle, mean muscle thickness, and increased muscle length suggests improved muscle function. In the study
by Ghannadi et al. and Hadi et al. [15, 22], DN in the gastrocnemius muscle has shown a favorable reduction
in the pennation angle and the mean muscle thickness and increase in the muscle length that correlates with
an improved gait function (Table 1).

Table 1. The efficacy of DN in spasticity, post-stroke pain, functional outcome, balance, tremor, and imaging measures

Parameter Efficacy
Spasticity Improved spasticity as measured by MMAS
Post-stroke pain Reduced post-stroke pain including post-stroke shoulder pain (low evidence)

Functional outcome  Improvement in Timed Up and Go test, Ten Meter Walk Test, Barthel Index, and passive range
of motion

Improved outcome in sensory and range of motion subscales in Fugl-Meyer Scale
Balance Improved single-leg stance

Improved balance subscale in Fugl-Meyer Scale

Improved balance and accuracy in dynamic posturography
Tremor Improved postural and functional components of tremor
Muscular architecture Decrease in the pennation angle and mean muscle thickness

DN with concurrent electrical stimulation

DN can be performed as a combination in multimodal rehabilitation approaches such as DN with concurrent
electrical stimulation. However, the evidence is limited. Electrical stimulation causes muscle contraction and
provides visual and sensory feedback to the patient. The electrical stimulation is delivered using surface
electrodes. In a meta-analysis, it is shown to improve motor function. Ghaffari et al. [24] have shown that
the combination is shown to decrease spasticity, increase the power as assessed by the Medical Research
Council (MRC) manual muscle testing scale in the wrist extensors and improve functional outcome as
measured by Brunstrom hand functional recovery after a single session. These effects were shown to be
persistent at 1 month.

Adverse events

The most common side effect noted following DN is post-interventional soreness. The other minor effects
noted following DN include pain, bruising, and bleeding. The major side effects are rare and include loss of
consciousness. Hence DN appears to be a safe intervention while performed by trained personnel [18].
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Conclusions

The evidence in the early years of DN in the management of patients with stroke appears as a promising
tool in the comprehensive therapeutic armamentarium in the rehabilitation of stroke patients. The evidence
for the use of DN in the management of post-stroke spasticity is high. It is also found to improve functional
outcome, balance, gait, and decrease post-stroke pain. However, more research is required to assess its
efficacy in functional outcomes and other aspects of the stroke. DN is a cost-effective and easy-to-use method
in the management of post-stroke patients [25].
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