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Extracorporeal shock wave therapy (ESWT) is a non-invasive repetitive peripheral

mechanical stimulation and might promote neuroplasticity in hemineglect syndrome. Two
out of 15 patients with hemi spatial neglect following chronic stroke were completed the
inclusion criterions and underwent one session of sham (placebo) and then one session
of real ESWT. Both of the cases responded successfully to the ESWT by diminishing the
neglect symptoms in comparison to their baseline evaluation, which maintained during
one week of follow up evaluation session, but we did not observe changes in hemineglect
syndrome in sham group. Our data showed that ESWT could be considered a promising
tool in the treatment of neglect syndrome, however further studies are needed to confirm

the effectiveness of ESWT.
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Introduction

Neglect syndrome is a compound of neurological symptoms
provoking the unawareness of patients to the external stimulation
and it is usually due to a lesion of the non-dominant/contralateral
cerebral hemisphere. Hemi spatial neglect usually results from a
brain unilateral injury or stroke, which usually causes visuospatial
neglect on the left-hand side of space. Hemineglect can affect visual
perception, which causes ignorance of contralateral side of their body/
visual field. Estimation of the incidence of hemi spatial neglect after
stroke differs between 20% to 82% depending on patients sample
and post-stroke onset time. Various treatments of neglect syndrome
have been described (pharmacological and behavioral therapies along
with brain stimulation); however, there is still no clear unity on which
treatment is the most effective.!

Motor stimulation is thought examined to strengthen synapses in
the ventral horn leading to plastic change in the spinal cord.? While
the changes occur locally in the muscle and spinal cord, recent study
has also demonstrated that it increases excitability of the contralateral
motor cortex in healthy subjects.?

Extracorporeal shock wave therapy (ESWT) is a non-invasive
repetitive peripheral mechanical stimulation, which is based on the
delivery of electro-hydraulic shockwaves in low intensity and high
amplitude.* ESWT has been used for a musculoskeletal disorder such
as frozen shoulder, tennis’s elbow lesions.’ Indeed, given the possible
plastic effects of a repetitive peripheral stimulation in neglect patients,
we aimed to study the efficacy of ESWT on neglect syndrome
symptoms after a stroke.

In this report, we reported two cases who suffered from neglect
syndrome following a stroke, who responded successfully to ESWT.
Both of our cases from 15 patients were completed the inclusion
criteria’s (Figure 1) which were

1) hemineglect syndrome due to the stroke
2) age between 18-65 years old

3) who did not present cognitive alteration (Mini mental state
examination score >=24)

4) to give consent form of Institute Guttmann. Exclusion criterions
were anticoagulant medications, local ulcers applied area of
stimulation and the psychophysical agitation.

Assessed for eligibility (n=15)

Excluded {n=13}
- Not mesting inclusion criteria {n=7}

- Declined to participate {n=2}

- Other regsans {n=2}

Placebo controlled study study (n=2)
Randomized intervention order

Sham stimulatio
n=2
ESWT
(n=2)

Figure | Flow diagram.
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Both of the patients who completed inclusion criteria’s received
one session of sham and then real ESWT at least 1 week of break
between. The evaluation of patients was done just before therapy,
after one session and in 1 week of follow-up. We reported briefly
the features of our patients in the study. A detailed overview of the
methodology and the clinical assessment is shown in Figure 2.

2 Patients with Hemineglect After
Stroke

|

PRE-TREATMENT ASSESSMENT SCALES

1)Mini Mental State Exammation Test
2) Line Cancellation Test
3) Star Cancellation Test
4) Lme Bisection Test

v v

AFTER ONE SESSION AND ONE WEEK OF
FOLLOW-UP ASSESSMENT SCALES

1) Line Cancellation Test
2) Star Cancellation Test
3) Line Bisection Test

Figure 2 The methodology and the clinical assessment done in this study.
Intervention

For both sham and shock wave stimulation sessions, we applied
the ESWT device (Duolith SDI1, Storz Medical, Tégerwilen,
Switzerland). The real ESWT (ESWT) was delivered with an average
of 1500 shocks (with the focal probe) and low energy flux density of
1Bar in muscles of Biceps Brachii, triceps, extensor and flexors of the
wrist except for APB where we applied 500 pulses. The intensity of
the waves was increased progressively during the therapy according
to patients’ tolerance up to 1.4Bar. The pulses were delivered with 10
Hz frequency. During sham stimulation (sham-ESWT), we applied
the device without any active stimulation.
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Patients were sitting relaxed and the forearm was placed on the
table with the palm facing upwards. The ESWT device probe was
oriented perpendicular to the target area of each muscle. During the
pre and post-stimulation sessions, we assessed the muscle strength
and spasticity at the elbow using the Modified Ashworth Scale (MAS).

For clinical test sessions, we used neuropsychological evaluations
to assess the neglect syndrome severity (Figure 2). To test our patients
neglect syndrome, we applied

a) Albert Line Cancellation Test
b) Star Cancellation Test

¢) Line Bisection Test along with Mini Mental State Examination.®®

Clinical series
Case |

The patient was a 55-year-old woman suffered from a stroke 5
months prior to our first clinical evaluation. She showed left-side
neglect and spastic hemiplegia (muscle strength:0 in all muscles from
the left upper limb and MAS: 3).

The presence of neglect was evaluated by using structured
neuropsychological tests for specific spatial domains.

Table 1 shows patients’ clinical features and pre and post-treatment
neuropsychological assessment.

After ESWT, she presented an improvement in the hemineglect
syndrome (Table 1). The clinical improvement was still present at the
follow-up session. In addition to the improvement that we observed
in neglect, spasticity was also reduced (MAS: 2) without any changes
in the muscle strength.

After the sham-ESWT application, there were no changes in the
neglect syndrome, neither in muscle strength nor in spasticity.

Case 2

The patient was a 56-year-old man with left side hemiplegia
following stroke occurred 6 months before the clinical assessment.
He presented severe spasticity (MAS: 4). The neuropsychological
evaluation revealed a left- side hemineglect (Table 1).

After ESWT, a marked improvement was observed in hemineglect
syndrome (Table 1). Also, mild finger flexion was appeared after the
ESWT application (muscular strength in the finger flexors:1, which
was 0 before ESWT) and spasticity reduced to 2.5 according to MAS.

After the sham-ESWT, there were no changes in the neglect
syndrome symptoms, neither in muscle strength, nor the spasticity
level was applied.

Table | The Data of Neuropsychological Evaluation Test Applied Before, After Placebo or Extracorporeal Shockwave Therapy and During | Week of Follow-up

Placebo Session

MMST* Line Cancellation (total:40) Star Cancellation(total:28) Line Bisection (total:20)
Age (years) pre pre post follow-up pre post follow-up pre post  follow-up
55 30 18 20 19 23 16 19 4 | 2
56 30 21 25 22 12 16 8 2 4 |
mean 30 19.5 225 20.5 17.5 16 13.5 3 2.5 1.5
Extracorporeal shock wave therapy
55 30 32 40 39 15 16 24 2 |
56 30 22 28 39 8 14 24 | 6
mean 30 27 34 39 1.5 15 24 1.5 35

*#MMST: Mini Mental Status Examination
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Discussion Conflicts of interest

The novelty of our report consists in applying of ESWT the Author declares that there is no conflict of interest.
possibility to improve neglect syndrome following chronic stroke.
We believe that our patient’s showed an evident improvement in References

hemineglect syndrome following one session of ESWT. However, the 1

sham ESWT (sham stimulation) did not induce any changes.

This improvement following ESWT in our cases, may be related
to such an the delivery of strong sensorial stimuli, might shift the
attention centre towards the contralesional side, improving the neglect
in addition to ESWT could strengthen synapses in the ventral horn
leading to plastic change in the spinal cord*and/ or plastic changes in
motor and/or sensory cortex.> The ESWT is a non-invasive repetitive
peripheral mechanical stimulation, can strengthen synapses in
the ventral horn leading to plastic change in the spinal cord in the
hemiparetic and hemineglect extremity.!® While changes occur locally
in the muscle and spinal cord, which in turn can increases excitability
of the contralateral motor cortex in those cases.'!

The other possible explanation might be that ESWT can enhance
the sensory input to the cortex. Sensory input is required for
maintaining normal cortical representations within the sensory and
motor cortex, including the motor performance as well as motor skills
acquisition which in turn are dependent on somatosensory input.
Usually, somatosensory deficits following a brain injury, such as
stroke, are associated with slower recovery of the motor function.
Besides the traditional pharmacological and behavioural therapies for
the hemineglect syndrome, the ESWT might be an alternative therapy
modulation without any obvious side effects and it might support the
post-stroke process by being a fast and effective therapy way.

Conclusion

Although our data showed that ESWT could be considered a
promising tool in the treatment of neglect syndrome, the repetitive
application of the ESWT might promote neuroplasticity more than
single application at the spinal cord and/or cortical level to remodelling
of the central nervous system. Further studies are needed to confirm
the effectiveness of ESWT.

Acknowledgments

None.

Funding

None.

—_

. Mennemeier M. Neglect Syndrome. Encyclopedia of Clinical Neuropsy-

chology. 2011:1722-1728.

. Rushton DN. Functional electrical stimulation and rehabilitation — an

hypothesis. Medical engineering & physics. 2003;25(1):75-78.

. Ridding MC, Brouwer B, Miles TS, et al. Changes in muscle responses

to stimulation of the motor cortex induced by peripheral nerve stimula-
tion in human subjects. Experimental brain research. 2000;131(1):135—
143.

. Wang CJ. Extracorporeal shockwave therapy in musculoskeletal disor-

ders. Journal of orthopaedic surgery and research. 2012;7(1):11.

. Maxwell L, Santesso N, Tugwell PS, et al. Method guidelines for Co-

chrane Musculoskeletal Group systematic reviews. The Journal of rheu-
matology. 2006;33(11):2304-2311.

. Albert ML. A simple test of visual neglect. Neurology. 1973;23(6):658—

64.

. Folstein MF, Robins LN, Hlzer JE. The mini-mental state examination.

Archives of general psychiatry. 1983;40(7):812.

. Schenkenberg T, Bradford DC, Ajax ET. Line bisection and unilate-

ral visual neglect in patients with neurologic impairment. Neurology.
1980;30(5):509-17.

. Stone SP, Wilson B, Wroot A, et al. The assessment of visuo—spatial

neglect after acute stroke. Journal of Neurology, Neurosurgery & Psy-
chiatry. 1991;54(4);345-350.

10.0h JH, Park HD, Han SH, et al. Duration of treatment effect of extra-

corporeal shock wave on spasticity and subgroup—analysis according to
number of shocks and application site: a meta—analysis. Annals of reha-
bilitation medicine. 2019;43(2):163-177.

.Celnik P, Hummel F, Harris—-Love M, et al. Somatosensory stimula-

tion enhances the effects of training functional hand tasks in patients
with chronic stroke. Archives of physical medicine and rehabilitation.
2007;88(11):1369-1376.

12.Laufer Y, Elboim—Gabyzon M. Does sensory transcutaneous electrical

stimulation enhance motor recovery following a stroke? A systematic
review. Neurorehabilitation and neural repair. 2011;25(9):799-809.

Citation: Onin |, Kumru H, Bernabeu M, et al. The effects of extracorporeal shock wave therapy on hemineglect following a stroke.A case report study. Int

Phys Med Rehab J.2022;7(3):113—115. DOI: 10.15406/ipmrj.2022.07.003 15


https://doi.org/10.15406/ipmrj.2022.07.00315
https://link.springer.com/referenceworkentry/10.1007/978-0-387-79948-3_1384
https://link.springer.com/referenceworkentry/10.1007/978-0-387-79948-3_1384
https://europepmc.org/article/med/12485788
https://europepmc.org/article/med/12485788
https://link.springer.com/article/10.1007/s002219900269
https://link.springer.com/article/10.1007/s002219900269
https://link.springer.com/article/10.1007/s002219900269
https://link.springer.com/article/10.1007/s002219900269
https://josr-online.biomedcentral.com/articles/10.1186/1749-799X-7-11
https://josr-online.biomedcentral.com/articles/10.1186/1749-799X-7-11
https://mdanderson.elsevierpure.com/en/publications/method-guidelines-for-cochrane-musculoskeletal-group-systematic-r
https://mdanderson.elsevierpure.com/en/publications/method-guidelines-for-cochrane-musculoskeletal-group-systematic-r
https://mdanderson.elsevierpure.com/en/publications/method-guidelines-for-cochrane-musculoskeletal-group-systematic-r
https://n.neurology.org/content/23/6/658
https://n.neurology.org/content/23/6/658
https://pubmed.ncbi.nlm.nih.gov/6860082/
https://pubmed.ncbi.nlm.nih.gov/6860082/
https://n.neurology.org/content/30/5/509
https://n.neurology.org/content/30/5/509
https://n.neurology.org/content/30/5/509
https://jnnp.bmj.com/content/jnnp/54/4/345.full.pdf
https://jnnp.bmj.com/content/jnnp/54/4/345.full.pdf
https://jnnp.bmj.com/content/jnnp/54/4/345.full.pdf
https://www.e-arm.org/journal/view.php?number=4080
https://www.e-arm.org/journal/view.php?number=4080
https://www.e-arm.org/journal/view.php?number=4080
https://www.e-arm.org/journal/view.php?number=4080
https://infoscience.epfl.ch/record/223982?ln=en
https://infoscience.epfl.ch/record/223982?ln=en
https://infoscience.epfl.ch/record/223982?ln=en
https://infoscience.epfl.ch/record/223982?ln=en
https://journals.sagepub.com/doi/10.1177/1545968310397205
https://journals.sagepub.com/doi/10.1177/1545968310397205
https://journals.sagepub.com/doi/10.1177/1545968310397205

	Title
	Abstract 
	Keywords
	Abbreviations
	Introduction
	Clinical series  
	Case 1 
	Case 2  

	Discussion 
	Conclusion 
	Acknowledgments 
	Funding  
	Conflicts of interest 
	References 
	Figure 1 
	Figure 2
	Table 1

