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Abstract

To introduce PENS as a method for treatment of wrist flexor spasticity and motor function in
affected upper limb in a stroke patient.

METHODS: The flexor carpi radialis(FCR) and Ulnaris(FCU) muscles on the affected side
where needled. The patient received PENS for 15mins, 3 sessions. outcomes where Modified
Modified Ashworth Scale(MMAS), H-(Amplitude), Modified Tardieu scale(MTS) and wolf
motor functional test(WMTS). All the outcomes were measured pre, post and follow up after 1
week

Result: After PENS wrist flexor MMAS scores improved from 2 to 1 and was 1 till follow up,
H-(Amp) pre (0.50), post (0.17) and follow up (0.24). In MTS the difference between R1 and
R2 (pre)10, (post) 15 degrees, WMFT (pre) 45, (post) score improved to 65. Follow up scores
for MTS and WMFT were same as the post.

Conclusion: The case report presents PENS as a method for the treatment of poststroke
spasticity. Further research recommended.
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INTRODUCTION

A stroke is a condition which results in an injured state of peripheral external nervous system
which arising from the necrosis of the nerve cells particularity in areas of brain, due to which
there is disruption of blood supply to brain cells which result in obstacle or rupture of the blood
vessels that transport oxygen and glucose to the brain. Ambulatory disability and impaired
activities of daily living is the most common cause of stroke. All the neurological symptoms
which appear soon after the stroke commonly differ according to the position and level of the
brain lesion, sensory impairments, motor weakness and cognitive impairment. Out of this 15-
30% becomes strictly handicapped among the patients who survive and 40% are left with
functional deficits.!

Spasticity is one of the major features of stroke that can lead to movement limitations and
disability. Spasticity is a velocity dependent increase in tonic stretch reflexes with exaggerated
tendon jerks, resulting from hyper excitability of the stretch reflex. The prevalence of spasticity
6 months after first-ever stroke is around 43%. Spasticity is defined as “a velocity dependent
increase in the tonic stretch reflex with exaggerated tendon reflexes, resulting from the
hyperexcitability of the stretch reflex, as one component of the upper motor neuron syndrome”?
There are pharmacological and rehabilitation options to treat spasticity. Literature suggests that
spasticity can be managed by physical therapy interventions, Needling therapies, i.e.,
acupuncture and/or botulinum toxin injections are commonly used for the management of
spasticity associated with stroke.

DN is an intervention which uses a thin monofilament needle which is manipulated into the
muscle to stimulate underlying neural, muscular, and connective tissues®. Studies states that
DN may impact positively on spasticity, pain and range of motion in the management of adults
after stroke.* DN improves alpha motor neuron excitability by reducing spasticity in patients
after stroke®. Studies also states that DN has a positive effect on regional brain activity by
restoring the muscle architecture and contractile properties also the changes which occurs after
DN in spasticity may be related to intrinsic modification induces in the innervated muscle
through a localized stretch of the contracted cytoskeletal structure and reduction of overlap
between the actin and myosin filaments®. Physical therapists have used DN for the
management of spasticity. A few studies have shown the positive effects of DN for the
management of spasticity in patients with and stroke, multiple sclerosis, spinal cord injury.’
Percutaneous electrical nerve stimulation (PENS) is novel analgesic therapy that combines the
advantage of both TENS and electroacupuncture by using acupuncture like needles probes
positioned in the soft tissue or muscle to stimulate peripheral sensory nerve’s at dermatomal
level corresponding to local pathology.

Method

2.1: Design

This was a prospective single case study to report the use of PENS for the treatment of wrist
flexor spasticity in an individual with stroke resulting in right hemiplegia. Patient was oriented
and has moderate aphasia. Patient was able to walk independently and had hypertension.
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2.2: subject

A 59 years old man with a 1 yr. history of ischemic stroke resulting in right hemiplegia. He
was alert and oriented. The patient was able to walk independently. Patient had no underlying
comorbidities such as cardiovascular diseases, and high blood pressure. He was also right hand
dominant.

2.3 Assessment

Before and after PENS outcomes were assessed. Demographic data was recorded including
age, occupation, gender, brunstrome recovery stage, MMAS, MTS, WMFT. Wrist flexor
spasticity was graded with MMAS as it is an valid clinical measure for spasticity. To assess
the excitability of alpha motor neuron, the neurophysiological measures of H- reflex latency
were measured pre and post treatment. An EMG machine was used with bandpass filter at 3
Hz to 10 KHz, sweep speed at 2 ms/div, and sensitivity at 200-500 V to record the H reflex
and M-response. Paired anode and cathode surface electrodes (silver/silver chloride) were
placed on the medial position of the elbow joint, and a rectangular pulse (duration 1 ms) was
applied. Maximum H-reflex and maximum M-response were measured as the peak-to-peak
amplitude of each response while the median nerve was stimulated at the elbow with the
recording electrodes over the FCR muscle. All measurements were taken three times: 1) before
DN (TO0); 2) immediately after (T3); and 3) on the follow up day (one week later after T3). An
experienced physiotherapist performed all clinical and electrophysiological assessments.

2.4 Percutaneous electrical nerve stimulation

After obtaining verbal informed consent the patient underwent treatment of PENS with
conventional treatment for 3 session. Muscles treated with PENS were FCR, and FCU on the
hemiplegic forearm with the patient in a supine position and forearm in supination. FCR was
needled at the medial forearm, 4 cm below the point 1 cm medial to the midpoint of elbow
crease. FCU was needled at the midpoint of the proximal third segment of the distance from
the medial epicondyle to the ulnar styloid process. Duration of PENS for was 15 minutes. The
needle was inserted deeply perpendicular to the skin and TENS was connected to the needle
with crocodile electrode.

3. Result:

After DN patient was able to keep his wrist open for a long period of time as compared to
before. Before DN MMAS score was 2 and it improved to 1 immediately after treatment.
MMAS score post treatment was 1. WMFT pre score was 45 and post score got improved to
65. In MTS the difference between R1 AND R2 (pre) was 10 in post the degree improved by
5% i.e 15 degree. Amplitude for h reflex (pre) was 0.50, after 3 sessions of PENS it got reduced
to 0.17 (post). A follow up was taken after a week, the MMAS score was 1, H- AMPL was
0.24, WMFT was the same as post i.e. 65 and MTS was the same as post.
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4. Discussion

The most common problem for patients after stroke is spasticity. Spasticity usually limits
rehabilitation hence it is important to control spasticity poststroke. The purpose of this case
study was to find out the effect of PENS on wrist flexor spasticity.

Essential and confirmatory diagnostic criteria used in DN technique:

. With regard to the first criteria, this was based on the palpable taut band in FCR and
FCU muscle that determined the highest degree of tension.

. Second criteria was based upon the restriction of range of motion of extension and
increase of resistance to passive movement.

. Visual or tactile identification of a local twitch response (LTR) induced by needle
penetration.

The patient was able to perform hand movements by himself. The patient was able to
voluntarily move wrist and hand. The improvement seen in spastic muscle was because of
improved alpha motor neuron excitability which is usually seen after DN also in this study
there was an additional effect of TENS as it improves motor function in patients with stroke®.
Levin and Hui-Chan reported that TENS can reduce spasticity and improve motor function in
patients with stroke! Also, TENS has been hypothesized to regulate spasticity by various
mechanism such as reducing stretch reflex excitability, modulation of reciprocal inhibition and
by increasing pre synaptic inhibition®

In this case study, two spastic muscles where needled and PENS was applied to the on the
needle using crocodile electrode. As, DN acts on central level and TENS acts on local level,
DN with TENS may help to carry the impulses towards the central level. So, PENS can have
an additional effect in treating poststroke spasticity.

As spasticity is an imbalance between the excitatory and inhibitory fibers due to upper motor
neuron lesion. In this case spasticity after treatment got improved in wrist flexor muscles.
MMAS scored got improved in wrist flexor, and the amplitude got decreased as an indicator of
reduced spasticity. Due to reduction in spasticity, there was improvement in wrist and hand
function. there were long lasting functional results after 3 sessions of PENS.

Table 1: Sample Outcome Datasheet

http://ymerdigital.com

Outcome measures Pre T1 T2 T3 Post Follow up
H- REFLEX 0.50 0.17 0.24
MMAS 2 1 1

MTS 10 15 15
WMEFS 45 65 65
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