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Case Report
Dry needling technique decreases spasticity

and improves general functioning in
incomplete spinal cord injury: A case report
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Context: Spasticity in neurological disorders (i.e. stroke patients and cerebral palsy) is positively improved by
dry needling. However, reports are scarce regarding the potential effects of dry needling in reducing spasticity
and improving functionality in patients with an incomplete spinal cord injury. The aim of this case report was to
study the immediate, short-term effects of dry needling treatment (10 weeks) on spasticity, dynamic stability,
walking velocity, self-independence, and pain in a single patient with an incomplete spinal cord injury.
Findings: The dry needling treatment resulted in immediate, short-time effects on basal spasticity in the upper
(reduction from 2 to 0 point median) and lower (reduction from 2 to 0 point median) limbs, as measured by the
modified Ashworth Scale. Dynamic-stability, assessed by trunk accelerometry, improved more than 50% (Root
Mean Squared of acceleration, Root Mean Squared of Jerk and step variability), and gait speed improved by
24.7 s (i.e. time to walk 20 m). Self-independence and pain were respectively scored by the Spinal Cord
Independence Measure (21 points improvement) and visual analog scale (4 points improvement).
Conclusions: This case report demonstrates that dry needling treatment can have positive effects on spasticity,
dynamic stability, walking velocity, self-independence, and pain in patients with incomplete spinal cord injury.
Further research is needed in a larger patient population to deeply understand the mechanism(s) associated
with the obtained results and regarding the clinical significances of dry needling treatment for incomplete
spinal cord injury.
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Introduction

Chronic pain and spasticity are common clinical mani-
festations after spinal cord injury (SCI) that has negative
impacts on quality of life." While the experience of
spasticity is highly individualized,® one in five patients
will have ongoing functional limitations related to spas-
ticity.* The commonly accepted definition of spasticity is
“a motor disorder characterized by a velocity-dependent
increase in tonic stretch reflexes with exaggerated tendon
jerks, resulting from hyperexcitability of the stretch
reflex.”> However, this definition overlooks the contri-
bution of viscoelastic properties of soft tissue to joint

stiffness and the roles of proprioceptive and cutaneous
sensory pathways.®®

The primary focuses of multimodal treatment are to
decrease spasticity to facilitate mobility”'® and reduce
chronic complications (i.e. nociceptive pain).''"!?
Several studies have quantified the clinical effect of
injecting the botulinum toxin on decreasing muscle
spasticity.'*!> Nevertheless, this medical treatment is
expensive, and consensus is lacking in regards to dose,
site of injection, and technique.'®

One proposed alternative treatment to decrease spas-
ticity in neurological disorders (i.e. stroke and cerebral
palsy) is the dry needling technique (DNT).!”?* DNT
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trigger point (MTrP).?* Nevertheless, reports are scarce
regarding the potential effect of DNT in reducing spas-
ticity in an incomplete SCI (iSCI),** and the effect on
functionality is not yet described. The hypothesized
relation between DNT and decreased spasticity is estab-
lished in prior research reporting a decrease in noise at
the dysfunctional endplate,>*?” restoration of muscle
architecture,” contractile properties,'’” and a positive
effect on regional brain activity.'’

The MTrPs may be responsible for joint-range restric-
tions and alterations to muscle activation patterns.”®
Even a single session of DNT in the lower limbs could
positively affect postural control, in addition to reducing
spasticity?>? and pressure-pain sensitivity.>!>* Due to
spasticity, patients with iSCI present alterations in
static and dynamic balance, with potential risks for
falling.**-*! Therefore, alternative, low-cost, and signifi-
cantly impactful treatment strategies for improving gait
control and functionality are an imperative need.

The aim of this case study was to study the immediate,
short-term effects of DNT (10 weeks) on spasticity,
dynamic stability, walking velocity, self-independence,
and pain in a single patient with an iSCI.

Case presentation

The recruited patient (male, age: 47, height: 1.78 m,
weight: 68 kg) presented a history of cervical-level
surgery (six months prior to DNT) following a trau-
matic disk hernia, with compromised functionality of
the right upper and lower limbs, neuropathic pain, spas-
ticity, and difficulties performing independent gait.

Methods

Prior to DNT intervention, ethical approval was
obtained from the Institutional Review Board, and the
patient provided written informed consent. Thereafter,
the patient underwent a 10-week DNT intervention.

Intervention
MTrPs were detected in the upper and lower limbs, as
based on DNT criteria for spasticity: 1) Essential cri-
teria: Restriction to passive stretching or triggering of
myotatic reflex, taut muscle band with a hyperirritable
nodular; and 2) Confirmatory criteria: visual or tactile
identification of global or local twitch response when
inserting the needle or by palpation for superficial
muscle (note: can be very irritating and not sufficiently
conclusive), and neural release (i.e immediate release
from contraction). %332

A single weekly session of DNT was administered
with an acupuncture needle (0.30 x 50 mm; Huan Qiu,
Suzhou, China). For each session, DNT was applied
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in the deltoid; biceps brachialis; wrist extensors and
flexors; thenar muscles; vastus medialis; gastrocnemius
medialis; and tibialis anterior.*®> Following local twitch
responses (maximum three), the dry needle was left
inserted for 15 minutes in each muscle.

Outcomes
Spasticity assessment
Spasticity for the upper and lower limbs was assessed

before and after the first and last DNT sessions using
the modified Ashworth Scale (MAS).3* 3¢

Dynamic gait stability and walking assessment
Before and after the first and last DNT sessions, trunk
acceleration was assessed at 800 Hz by a single triaxial
accelerometer (X16-mini USB accelerometer, Gulf
Coast Data Concepts, Waveland, MS, USA) located at
the L3 level. The patient was asked to walk 20 m
without a cane three times, with a 2-minute rest period
between each repetition. Steps were detected by vertical
acceleration, i.e. foot contact with the ground. Signals
were processed according to previous reports on
patient frailty.’” The following variables were assessed:
gait velocity (time in seconds to cover the distance of
20 m); step variability; root mean squared (RMS) of
acceleration;*®* and RMS of lineal Jerk.** The RMS
of acceleration was expressed as intensity during gait,
with high values related to poorer trunk control.**-*
RMS of Jerk was expressed as the smoothness of
trunk control during gait, with lower values reflecting
better trunk control.*> All accelerometer data were ana-
lyzed in the Matlab software (MathWorks Inc, Natick,
MA, USA).

Independence measure and pain assessment
Before and after the DNT program, independence was
determined by the Spinal Cord Independence
Measure,*! and pain during daily activities (e.g.
walking) was assessed through the Visual Analogue
Scale (VAS).

Results
After the first DNT session, immediate effects on spas-
ticity in the upper and lower limbs were assessed by
the MAS. Reduced medians of 2 and 1 points on the
MAS were observed in the upper and lower limb
muscles, respectively. Walking velocity improved only
1.8 s; however, dynamic stability improved more than
50% (Table 2), as assessed by trunk accelerometry (i.e.
less step variability, and lower RMS of acceleration
and Jerk).

Major effects were observed at 10 weeks post-treat-
ment, indicating that improvements due to DNT are
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Table 1 Spasticity assessments before and after the first and
the last dry needling technique session (10-week period).

First First Final Final
session session session session

Modified Pre Post Pre Post
Ashworth treatment  treatment  treatment  treatment
scale
Elbow flexors 4 1 2 0
Wrist flexors 2 0 1 0
Finger flexors 2 0 0 0
Knee flexors 1+ 1 2 0
Knee 3 1 2 0
extensors
Plantar 2 2 1+ 1+
flexors

accumulative. Spasticity in the upper and lower limb
muscles reduced a median of 2 points on the MAS
(Table 1). Dynamic-stability variables improved more
than 50%. Gait speed improved by 24.7 s (i.e. time to
walk 20 m). The Spinal Cord Independence Measure
and VAS improved by 21 and 4 points, respectively
(Table 2).

Discussion

In this case report, DNT improved measures of muscle
spasticity, dynamic gait stability, pain, and daily inde-
pendence in a patient with iSCI. The present findings
align with previous reports on DNT applied in patients
with neurological disorders with spasticity,'’>** in
addition to complementing the first report in two
patients with iSCI by Fresno ef al.*

The mechanism(s) that may explain the obtained
results are not fully understood. However, some periph-
eral and central hypotheses can be established. Since
there is a non-linear relationship between scoring of
the MAS and a motor neuron excitability,** decreased
spasticity, as determined MAS scoring, could be
related to muscle thixotropy and muscle contractures.

The muscle stiffness could increase spasticity, with a
consequent increase in sensory input from muscle spin-
dles.® Mechanical stimulation through DNT may
inhibit spontaneous electrical activity in MTrPs by redu-
cing the availability of acetylcholine in the motor end-
plate,”’ thereby restoring muscle architecture®® and the
contractile properties of hypertonic muscles.'’

The effects of DNT on sensorimotor coordination
might also be explained by changes in the frontal and
prefrontal regions of the brain. In particular, a previous
report in two chronic-stroke patients reported changes in
the alpha waves of these brain regions.'? Positive effects
in functional walking capacity following DNT have also
been reported in chronic-stroke patients.”” Patients with
iSCI have fewer muscle synergies during gait than
healthy subjects and, on the affected side, muscle organ-
izations related to functional walking (i.e. speed,
cadence) are the most impacted.*> MTrPs are associated
with increased antagonistic muscle activity during
agonist muscle contraction,* with final effects on inter-
muscular coordination.”® It is possible that the presently
observed improvements in walking outcomes (i.e.
dynamic stability and walking speed) could be related
to a regulation of muscle stiffness and a better modu-
lation of the local/descendent pathways at the spinal
level; all of which might positively impact the organiz-
ation of muscle synergies during gait.

In turn, the presently observed positive effects on pain
(i.e. VAS) could be related to improved independence.
Neuropathic pain notably impacts the quality of life
for iSCI patients,! in addition to being interrelated
with spasticity.'> DNT is commonly used to treat pain
in chronic neuromusculoskeletal conditions,*>*® and a
positive effect of DNT in pressure-pain sensitivity has
been reported in stroke patients.”!?’

Also worth noting is that DNT has fewer adverse
effects (e.g. soreness)*’ than botulinum toxin treatment,
the side-effects of which include an allergic reaction,*®

Table 2 Functional and clinical variables assessed before the first and after the last dry needling technique session (10-week

period). Values reflect the mean of three tests.

First session First session

Final session Final session

Variables Pre treatment Post treatment Pre treatment Post treatment % change % CV
VAS (points) 6 - 2 - —66.6 -
SCIM (points) 69 - 90 - +30.4 -
Walking 20 m (seconds) 54.8 53.0 31.2 30.1 —45.1 15.7
Step variability (%) 40.0 18.7 8.0 55 -86.3 16.2
RMS of acceleration (m/s?) 4.8 2.1 35 2.4 —-50.0 23.4
RMS of Jerk (m/s®) 18.9 8.7 115 8.2 —56.7 12.4

VAS, visual analog scale; SCIM, spinal cord independence Measure; RMS, root mean squared sum of the three axes (X,Y,Z). Jerk sum
of the three axes (X,Y,Z). % Change, percent difference between the basal condition (i.e. first session) and post-treatment condition
(i.e. final session). % CV, coefficient of variation. Walking 20 m, step variability, RMS of acceleration and jerk are expressed as the mean

of three measurements.
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muscle weakness,* and anaphylaxis.’® Further recent

evidence in an animal model indicates that adminis-
tration of the botulinum toxin increases intramuscular
connective tissues, meaning that the botulinum toxin
could be increasing rather than decreasing stiffness.”!

Finally, DNT represents a possible economic alternative
for decreasing spasticity and pain and improving function-
ality in iISCI. However, future studies are needed to deter-
mine the clinical and functional effects of dry needling in a
large population of patients with iSCI.

Conclusions

In conclusion, important immediate, short-term positive
effects were observed in spasticity of the upper and lower
limbs, dynamic stability, walking velocity, self-indepen-
dence, and pain following DNT in one iSCI patient.
Further research is needed in a larger patient population
to deeply understand the mechanism(s) associated with
DNT results and in regards to the clinical significances
of DNT in iSCI patients.
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