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Abstract

The use of Gabapentin for management of spasticity has become part of clinical
guidelines despite a lack of objective scientific data. This is due to the problems associated
with user dependent and insensitive to change clinical assessment tools. We sought to
redress this using the Wartenberg’s pendulum test. This is objective and sensitive to detect
changes in spasticity. All patients had stable disease and did not have any changes to their
medications within 30 days of the trial. If the patients were on muscle relaxants (namely
Baclofen and tizanidine), these were stopped 10 days prior to the study. Patients were
randomized to receive a single dose of either placebo (Ascorbic Acid), Gabapentin 300mg or
Gabapentin 900mg, each at weekly intervals in a crossover manner. We found no evidence
of any effect on spasticity at either dosage when compared with placebo. Our data does
not support the use of Gabapentin for management of spasticity in patients with Multiple
Sclerosis.

Introduction

Gabapentin is a GABA analogue and is an established antiepileptic agent [1]. It is
currently licensed in the UK for resistant epilepsy as add on and for neuropathic pain.
While its mechanism of action is unknown it is thought to target the a28 subunit of the
Ca** channel [2]. In addition, despite rather modest efficacy data, it has been suggested
through The National Institute for Health and Care Excellence (NICE) ,an independent
public body that provides national guidance and advice to improve health and social care
in England, for treatment of Multiple Sclerosis (MS) related spasticity. This is in addition to
Baclofen it should be a first line treatment for spasticity and reflex spasms. The scientific
data supporting this however is lacking. Clinical measurement of spasticity is difficult.
Generally the Ashworth scale is used for this purpose. This has some limitations [3]. It is
user dependent and insensitive to change. For that reason the Wartenberg’s pendulum
test was developed [4-6]. Previously we demonstrated a significant effect of Tizanidine
on spasticity using Wartenberg’s pendulum test [7]. If Gabapentin had a beneficial effect
on spasticity and hence deserving of NICE guidance, there should be a reasonable effect
using this test. We therefore quantitatively assessed spasticity in MS patients evaluating
the effect of Gabapentin vs placebo.

Methods

Patients with a diagnosis of MS and spasticity in either or both lower limbs were
recruited. This study was approved by the local ethical committee. All patients had stable
disease and did not have any changes to their medications within 30 days of the trial. If the
patients were on muscle relaxants (namely Baclofen and tizanidine), these were stopped 10
days prior to the study. Patients were randomised to receive a single dose of either placebo
(Ascorbic Acid), Gabapentin 300 mg or Gabapentin 900 mg, each at weekly intervals in a
crossover manner. Patients were admitted in the neurology ward.

The Wartenberg’s pendulum test was performed with the patient lying in a propped
up position at 45°with the lower limbs freely hanging at the knee joint. The angle of swing
was measured by an electrogoniometer and was taken via a CED 1401 intelligent interface
(Cambridge Electronic Design Ltd) into a PC compatible microcomputer. The measurement
variables, R1 ratio-the amplitude of the first swing divided by the rebound angle and R2
ratio- amplitude of the first swing in degrees divided by the amplitude of the final position
and maximum velocity were measured by computer software.

To take the measure the leg was elevated to the horizontal position and when the
subject was completely relaxed it was released to swing freely about the knee. Six sets
of measurements were taken at baseline and then every 15 minutes after the drug was
administered until 180 minutes. Following this the subject was discharged home. This was
repeated again at a week’s intervals using the rest of the two study drugs. All the patients
were blinded to the treatment drug. The study drug status and the results of the experiment
were not available to the investigator until the end of the study. R2 index and maximum
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velocity were chosen as primary outcomes to assess treatment effect
[4,5].

Result

Five patients (3 females and 2 males) with mean age of 43.6 years
(range 31 to 55) were recruited. The pendulum test was carried out
every 15 minutes after administration of the drug until 180 minutes.
For each set a mean value was produced for R2 and a velocity. The
data for the 7 groups (two patients had tests on both legs) was
analysed using ANOVA. This is graphically represented in figurel and
figure 2.

We found no significant effect of Gabapentin ata dose of 300 mg or
at 900 mg over placebo at any of the time points after administration.
There was no effect in either the R2 ratio or velocity.

Discussion

Spasticity occurs in many non-progressive as well as progressive
neurological conditions and is a cause of significant disability [8].
There have been limited numbers of studies for oral antispasmodic
agents [9,10]. Currently Gabapentin is licensed for use in partial or
secondarily generalised epilepsy and neuropathic pain in the UK.
It is also in the NICE guidelines for MS as a first line treatment for
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Figure 1: Graph representing mean R2 values in each ample for the
three study drugs
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Figure 2: Graph representing mean velocity in each sample for the
three study drugs

spasticity and reflex spasms. Its mechanism of action is unknown
though; its action is GABAergic in the central nervous system. There
have been few trials previously that studied gabapentin for spasticity
[11-14]. These, though seemed promising, also used clinical methods
such as hyper-reflexia, clonus, Ashworth scale and patient generated
scales- spasm frequency, for assessing spasticity. Spasm frequency
is not a measure of spasticity or hypertonia. These scales lack
reproducibility, validity and have interpersonal variability. We used
the Wartenberg’s pendulum test to overcome this problem. The
pendulum test was initially devised to measure increased tone in
patients with Parkinson’s disease. Subsequent studies have shown
its equal usefulness in assessing spasticity objectively as a research
tool.  Wartenberg’s pendulum test is objective and sensitive to
detect changes in spasticity [4,6,15]. In our study we did not find any
significant change in spasticity in subjects given 300mg or 900mg
of Gabapentin as compared to placebo. The strengths of this study
are that it was double blind placebo controlled trial and we used
objective and valid test for assessing the spasticity. The maximum
serum concentration of Gabapentin (C-max) irrespective of dose or
preparation is achieved at 3 Hrs and the half-life of Gabapentin is
between 5 to 7 Hrs. We would therefore have expected to observe an
effect, as we did with Tizanidine, if there was a benefit in spasticity.

We therefore feel that there is limited data to suggest Gabapentin
is useful in spasticity. Moreover the current study demonstrates no
effect over placebo.

References

1. Taylor CP. Mechanisms of action of antiepileptic drugs. In:
Chadwick, D, ed. New trends in Epilepsy Management. The role of
Gabapentin. London: Royal Society of Medicine 1993;13-40.

2. NgGYK, Bertrand S, Sullivan R, Ethier N, Wang ], et al. {gamma}-
Aminobutyric Acid Type B Receptors with Specific Heterodimer
Composition and Postsynaptic Actions in Hippocampal Neurons
Are Targets of Anticonvulsant Gabapentin Action. Mol Pharmacol.
2001 Jan;59(1):144-152.

3. Pandyan AD, Johnson GR, Price CI, Curless RH, Barnes MP. A
review of the properties and limitations of the Ashworth and
modified Ashworth Scales as measures of spasticity. Clin Rehabil.
1999 Oct;13(5):373-383.

4. Brown RA, Lawson DA, Leslie GC, Mac Arthur A, Mac Lennan
W], et al. Does the Wartenberg pendulum test differentiate
quantitatively between spasticity and rigidity? A study in elderly
stroke and Parkinsonian patients. ] Neurol Neurosurg Psychiatry.
1988 Sep;51(9):1178-1186.

5. GC Leslie, Catgerine M, NJ Part, RC Roberts. A comparision of the
assessment of spasticity by the Wartenberg pendulum test and
the Ashworth grading scale in patients with multiple sclerosis.
Clin Rehab. 1992;6:41-48.

6. Nordmark E, Anderson G. Wartenberg pendulum test: objective
quantification of muscle tone in children with spastic diplegia
undergoing selective dorsal rhizotomy. Dev Med Child Neurol.
2002 Jan;44(1):26-33.

7. Emre M, Leslie GC, Muir C, Part NJ, Pokorny R,et al. Correlations
between dose, plasma concentrations, and antispastic action
of tizanidine (Sirdalud). ] Neurol Neurosurg Psychiatry. 1994
Nov;57(11):1355-1359.

8. Kita M, Goodkin DE. Drugs used to treat spasticity. Drugs. 2000
Mar;59(3):487-495.
9. Montane E, Vallano A, Laporte JR. Oral antispastic drugs in

nonprogressive neurologic diseases: a systematic review.
Neurology. 2004 Oct;63(8):1357-1363.

10. Paisley S, Beard S, Hunn A, Wight J. Clinical effectiveness of oral
treatments for spasticity in multiple sclerosis: a systematic
review. Mult Scler. 2002 Aug;8(4):319-329.

11. Mueller ME, Gruenthal M, Olson WL, Olson WH. Gabapentin for

relief of upper motor neuron symptoms in multiple sclerosis.
Arch Phys Med Rehabil. 1997 May;78(5):521-524.

] Neurosci Neurosurg

Volume: 1.2

2/3


https://www.ncbi.nlm.nih.gov/pubmed/11125035
https://www.ncbi.nlm.nih.gov/pubmed/11125035
https://www.ncbi.nlm.nih.gov/pubmed/11125035
https://www.ncbi.nlm.nih.gov/pubmed/11125035
https://www.ncbi.nlm.nih.gov/pubmed/11125035
https://www.ncbi.nlm.nih.gov/pubmed/10498344
https://www.ncbi.nlm.nih.gov/pubmed/10498344
https://www.ncbi.nlm.nih.gov/pubmed/10498344
https://www.ncbi.nlm.nih.gov/pubmed/10498344
https://www.ncbi.nlm.nih.gov/pubmed/3225601
https://www.ncbi.nlm.nih.gov/pubmed/3225601
https://www.ncbi.nlm.nih.gov/pubmed/3225601
https://www.ncbi.nlm.nih.gov/pubmed/3225601
https://www.ncbi.nlm.nih.gov/pubmed/3225601
http://journals.sagepub.com/doi/abs/10.1177/026921559200600106
http://journals.sagepub.com/doi/abs/10.1177/026921559200600106
http://journals.sagepub.com/doi/abs/10.1177/026921559200600106
http://journals.sagepub.com/doi/abs/10.1177/026921559200600106
https://www.ncbi.nlm.nih.gov/pubmed/11811646
https://www.ncbi.nlm.nih.gov/pubmed/11811646
https://www.ncbi.nlm.nih.gov/pubmed/11811646
https://www.ncbi.nlm.nih.gov/pubmed/11811646
https://pdfs.semanticscholar.org/e156/245c34d5358c6206965287767544ec48b9b2.pdf
https://pdfs.semanticscholar.org/e156/245c34d5358c6206965287767544ec48b9b2.pdf
https://pdfs.semanticscholar.org/e156/245c34d5358c6206965287767544ec48b9b2.pdf
https://pdfs.semanticscholar.org/e156/245c34d5358c6206965287767544ec48b9b2.pdf
https://www.ncbi.nlm.nih.gov/pubmed/10776831
https://www.ncbi.nlm.nih.gov/pubmed/10776831
https://www.ncbi.nlm.nih.gov/pubmed/15505149
https://www.ncbi.nlm.nih.gov/pubmed/15505149
https://www.ncbi.nlm.nih.gov/pubmed/15505149
https://www.ncbi.nlm.nih.gov/pubmed/12166503
https://www.ncbi.nlm.nih.gov/pubmed/12166503
https://www.ncbi.nlm.nih.gov/pubmed/12166503
https://www.ncbi.nlm.nih.gov/pubmed/9161373
https://www.ncbi.nlm.nih.gov/pubmed/9161373
https://www.ncbi.nlm.nih.gov/pubmed/9161373

Journal Home: https://www.boffinaccess.com/journals/journal-neuroscience-neurosurgery/index.php

BoFfin Access

12. Dunevsky A, Perel AB. Gabapentin for relief of spasticity = 14. de Carvalho M. Gabapentin for the treatment of spasticity in

associated with multiple sclerosis. Am ] Phys Med Rehabil. 1998 patients with amyotrophic lateral sclerosis. Amyotroph Lateral
Sep-Oct;77(5):451-454. Scler Other Motor Neuron Disord. 2001 Mar;2(1):47-48.

13. Cutter NC, Scott DD, Johnson JC, Whiteneck G. Gabapentin effecton ~ 15. Brown RA, Lawson DA, Leslie GC, Part NJ. Observations on the
spasticity in multiple sclerosis: a placebo-controlled, randomized applicability of the Wartenberg pendulum test to healthy, elderly
trial. Arch Phys Med Rehabil. 2000 Feb;81(2):164-169. subjects. ] Neurol Neurosurg Psychiatry. 1988 Sep;51(9):1171-1177.

J Neurosci Neurosurg Volume: 1.2 3/3


https://www.ncbi.nlm.nih.gov/pubmed/9798839
https://www.ncbi.nlm.nih.gov/pubmed/9798839
https://www.ncbi.nlm.nih.gov/pubmed/9798839
https://www.ncbi.nlm.nih.gov/pubmed/10668769
https://www.ncbi.nlm.nih.gov/pubmed/10668769
https://www.ncbi.nlm.nih.gov/pubmed/10668769
https://www.researchgate.net/publication/11876269_Gabapentin_for_the_treatment_of_spasticity_in_patients_with_amyotrophic_lateral_sclerosis
https://www.researchgate.net/publication/11876269_Gabapentin_for_the_treatment_of_spasticity_in_patients_with_amyotrophic_lateral_sclerosis
https://www.researchgate.net/publication/11876269_Gabapentin_for_the_treatment_of_spasticity_in_patients_with_amyotrophic_lateral_sclerosis
https://www.ncbi.nlm.nih.gov/pubmed/3225600
https://www.ncbi.nlm.nih.gov/pubmed/3225600
https://www.ncbi.nlm.nih.gov/pubmed/3225600

	Title
	Corresponding author
	Abstract
	Introduction
	Methods 
	Result
	Discussion 
	References
	Figure 1
	Figure 2

