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Effects of intrathecal triamincinolone-acetonide treatment
in MS patients with therapy-resistant spasticity

F Kamin1,2,7, PS Rommer1,3,7, M Abu-Mugheisib1,4, W Koehler5, F Hoffmann6, A Winkelmann1, R Benecke1

and UK Zettl1

Objectives: Multiple sclerosis (MS) is an autoimmune disease affecting young people and is a major cause of disability. In the course
of time, disability progresses and symptoms like spasticity may occur. Spasticity is a major cost factor in MS patients. Various agents
are approved for the treatment of spasticity, but each of those agents may have several side effects. Intrathecally administered steroids
(triamcinolone-acetonide (TCA)) may be efficient in treating spasticity in patients with lesions in the spinal cord and no response to
first-line therapeutics. The aim of this study is to show effects of TCA treatment on clinical parameters in patients with MS.
Methods: This multicentre open label study included 54 patients with MS. The clinical outcome parameters were spasticity,
disability, maximum walking distance, bladder function and quality of life. All patients received physiotherapy in addition to TCA
treatment to obtain optimal effects on clinical parameters.
Results: Spasticity, maximum walking distance as well as disability improved significantly (Pp0.001) during TCA applications.
Bladder function improved in every seventh patient.
Conclusion: We observed the effects of intrathecally administered TCA on different clinical parameters including bladder function.
TCA administration is a safe method to treat different symptoms in MS patients. Longitudinal trials with repeated TCA cycles are
needed to show long-term effects. Besides TCA treatment, physiotherapy contributes to the improvement of clinical parameters.
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INTRODUCTION

Multiple sclerosis (MS) is an autoimmune disease affecting young
people and is a major cause of disability.1 In the course of time,
disability progresses and spasticity occurs in 480% of MS patients.2

One-third of MS patients report spasticity that at least impact
daily activities frequently.2 Besides spasticity, neurogenic detrusor
overactivity is reported in MS patients with spinal manifestations and
may lead to urinary incontinence.3 Treatment of spasticity includes
physical therapy as well as therapeutic agents like baclofen and
tizanidine. Recently, nabiximols (Sativex) has become available for
treatment of spasticity in Europe. Each of these agents has a number
of side effects.4 In patients with spasticity, high doses of baclofen or
tizanidine may be needed and systemic side effects may occur.
Nabiximols is a derivative of tetrahydrocannabinol and is subject to
the narcotics law in respective countries. There is limited evidence
that oral available antispastics like baclofen, diazepam, dantrolene and
tizanidine are effective in the treatment of severe spasticity.5 Baclofen
pumps have shown efficacy in the treatment of spasticity. However,
invasiveness and higher costs have to be taken into account. Baclofen
pumps may be restricted to patients with severe disabling spasticity.5

Another antispastic drug, tetrazepam, has recently been suspended
across Europe after severe skin reactions have been observed including
Stevens–Johnson syndrome, toxic epidermal necrolysis and drug rash
with eosinophilia and systemic symptoms syndrome.6 Locally

administered botolinum toxin may be used focally for muscle
groups like hip adductors7 and its efficacy in treating neurogenic
detrusor overactivity has been proven in phase III trials.3 Spasticity in
MS patients represent an important cost factor for society. Direct
non-medical costs are responsible for about two-thirds of all costs
related with MS.8

Since the 1950s, glucocorticosteroids have been used intrathecally
for prophylactic treatment of MS. Methylprednisolone-acetate led to
an improvement of spasticity, but failed for prophylactic treatment. In
addition, side effects like arachnoiditis occurred. In the past two
decades, triamcinolone-acetonide (TCA) has been tested in small
trials intrathecally and showed effects on expanded disability status
scale (EDSS) and walking distance (EDSS decreased in the various
trials between 0.5 and 0.7, walking distance improved in one trial by
almost 250m).9–12 TCA doses range from 40 to 80mg every other
day. Depending on the severity of spasticity, TCA is administered up
to five times. Because of the pharmacokinetics of TCA, beneficial
effects on spasticity may last up to 3 months. Mode of action of TCA
is not completely understood and the scientific evidence of its efficacy
relies on clinical observations.9–12 In vivo and in vitro experiments are
also suggesting neurotoxic effects of glucocorticosteroids.13,14

The aim of this study is to show the effects of TCA treatment on
clinical parameters like spasticity, EDSS, walking distance (mobility),
quality of life (QoL) and bladder function in patients with MS.
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MATERIALS AND METHODS
This multicentre open label study included 54 patients with MS according to

the revised diagnostic criteria for MS.15 All patients entered a progressive

phase, none of the patients reported relapses over the last months and did not

receive glucocorticosteroid treatment. Concomitant antispastic treatment was

allowed, but was not permitted to be changed during the study period.

Magnetic resonance imaging of the brain and spine had to show no disease

activity.

The trial was approved by the local ethics committee (University of Rostock)

and has been registered with drks.de (DRKS00005671); all patients gave their

written and informed consent prior to study entry.

Administration of TCA was performed on an in-patient basis by trained

neurologists after exclusion of elevated intracranial pressure (done by

magnetic resonance imaging). TCA was administered three up to five times

every other day depending on the clinical judgement by the treating

physician at doses ranging from 40 to 80mg (average dosage for patient

with three TCA treatments was 127.4mg s.d. ±22.3 and 205.9mg s.d. ±37.3

for five administrations) every other day. In all cases atraumatic

‘Sprotte’ cannulas (Pajunk Medizintechnologie GmbH, Geisingen, Germany)

were used for lumbar puncture. TCA suspension dissolved in saline

was administered.

Clinical assessments were done before the first administration, after TCA

treatment and at discharge. Spasticity was evaluated on Ashworth scale; QoL

and bladder function were assessed on self-reporting scales; walking distance

was evaluated by physiotherapists.

Each patient received functional physiotherapy adapted to the individual

requirements (spasticity, weakness and ataxia). In each patient, muscle

stretching, standing exercises, gait training and relaxation exercises were

performed. Patients received one unit of physiotherapy a day (60min).

Statistical analyses
Statistical analyses were performed with software SPSS 15.0 (Chicago, IL, USA)

and IBM SPSS Statistics version 20 (Armonk, NY, USA). Kolmogorov–

Smirnov test was used for checking distribution in all parameters. Socio-

demographic and clinical parameters were analysed with the Kruskal–Wallis

one-way analysis of variance and Mann–Whitney U-test (P¼ 0.05).

RESULTS

Fifty-four patients were included in the trial, of which two-thirds were
female. All patients entered a progressive phase, some of them had
relapses within the last year—relapsing secondary progressive MS.
Mean age was 47.9 years and baseline EDSS was 5.8. The patient
groups did not differ between male and female regarding the different
parameters. See Tables 1 and 2. All patients received physiotherapy in
addition to TCA treatment.

Ashworth scale
Spasticity was measured on Ashworth scale and improved signifi-
cantly (Pp0.001) during TCA treatment and physical therapy
through all patient subgroups. See Figure 1. Baseline Ashworth
scale value in all patients was 2.2 (s.d. ±1.3) and improved to 1.6
(s.d. ±1.1). Whereas baseline spasticity was higher in male patients
(2.4 (s.d. ±1.4) vs 2.1 (s.d. ±1.3)), treatment led to a similar effect
for both gender groups. The improvement did not differ significantly
between three and five TCA applications.

EDSS
EDSS was reduced significantly during TCA treatment from 5.8
(s.d.±1.6) to 5.5 (s.d.±1.7) (Pp0.001). See Figure 2. The effect was
shown in both genders. The effect was stronger in male patients.

Maximum walking distance
Walking distance improved significantly (Pp0.001) during treatment
on average in all patients from 247m (s.d. ±302) to 322m
(s.d. ±346m). Time for assessment of maximum walking distance
was not limited.

Table 1 Socio-demographic data of patients

Patients in total Female Male

Number (n) 54 36 18

Age (years) 47.9±9.7 48.7±9.7 46.2±9.9

Course of disease

rSPMS 20 14 6

SPMS 26 19 7

PPMS 8 3 5

Age at onset of disease (years) 35.1±8.7 35.5±8.8 34.4±8.8

Disease duration (years) 12.4±8.4 13.0±8.5 11.3±8.1

Abbreviations: PPMS, primary progressive MS; rSPMS, relapsing SPMS; SPMS, secondary
progressive MS.
Parameters were not normally distributed (Kolmogorov–Smirnov test).

Table 2 Baseline characteristics of clinical parameters

Clinical

parameters

at baseline

Patients in

total (average

and s.d.)

Female

(average

and s.d.)

Male

(average

and s.d.)

Comparison

between

groups

EDSS 5.8±1.6 5.7±1.7 6.2.±1.4 n.s.

Ashworth scale 2.2±1.3 2.1±1.3 2.4±1.4 n.s.

Walking

distance (m)

246.7±302.1 251.7±314.1 236.8±284.8 n.s.

Quality of life 4.6±1.9 4.8±2.1 4.3±1.6 n.s.

Abbreviation: EDSS, expanded disability status scale.
Parameters were not normally distributed (Kolmogorov–Smirnov test). Patient groups did not
differ between female and male (Mann–Whitney U-test).

Figure 1 Change of the Ashworth scale during first cycle of TCA treatment.

After treatment with TCA the proportion of patients with low spasticity

(Ashworth scale 1 or 2) was increased significantly.
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Bladder function
Patients had to classify their urinary function into ‘continent’,
‘incontinent’ and ‘feeling of residual urine’. After TCA treatment,
bladder function was assessed again according to the above-
mentioned criteria. In addition, an improvement could be indicated
by the patients. At baseline, 31 patients reported continence, whereas
21 patients reported incontinence or feeling of residual urine. After
TCA treatment, 18 patients reported incontinence or feeling of
residual urine, whereas 32 patients reported continence and 2 patients
reported an improvement of their urinary function.

Quality of life
TCA application led to higher QoL. QoL was assessed semiquantita-
tively on an analogue scale (values from 0 (poor) to 10 (very good)).
QoL improved significantly from 4.6 (s.d. ±1.9) to 5.7 (s.d. ±1.7) at
the end of the cycle (Pp0,001). See Figure 3. The effects were more
pronounced in male patients, but did not differ significantly between
the genders.

DISCUSSION

We report on intrathecally administration of TCA in 54 MS patients
with severe spasticity with no response to first-line therapeutics.
Our trial is one of the largest prospective studies for TCA treatment

in MS patients, and results are in conformity with published trials
showing that TCA intrathecally administered led to an improvement
of spasticity in MS patients.11,12 However, in contrast to former trials,
we have not only evaluated effects on spasticity and EDSS, but also
changes in walking distance, bladder function and QoL were looked
at. Intrathecally applied TCA led to a significant improvement in all
clinical parameters during treatment.
Patients in our trial suffered from moderate spasticity on average

(2.2 points on Ashworth scale). TCA treatment led to an improve-
ment by 0.6 points. Although this improvement seems to be minor, it
may lead to an extension of the walking distance in two-third of the
patients, whereas only four patients (7.5%) worsened on walking
distance. Walking distance increased on average by 30%. Both
parameters (decreased spasticity and extended walking distance)
may indicate reduced disability. EDSS decreased in one-third of the
included patients. In addition, self-reporting of bladder function
showed an improvement in every seventh patient. Reduced spasticity
will enable patients to be more mobile; spasticity is a disagreeable
sensation and often painful. It is often associated with depression.16,17

An improvement of 50–100m in walking distance enables the patient
to gain control over more daily activities. Together these

Figure 2 Change of the EDSS in the first cycle of TCA treatment. Statistical analysis: Friedman test and Wilcoxon test. n, number of patients.

Figure 3 Changes in the QoL during the first cycle of TCA

treatment. Statistical analysis: Friedman test and Wilcoxon test. n, number

of patients.
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improvements led to an improvement of QoL by 1.3 points on the 10-
point rating scale. Interestingly, these results were observed through
all patient groups (relapsing and non-relapsing secondary progressive
MS,primary progressive MS, male and female patients). Effects did
not differ significantly whether TCA applications were performed
three or five times.
No severe side effects were observed in our study (back pain and

headache were treated with analgesics). None of the patients was
hindered from participating in physiotherapy. No infections
were detected, no arachnoiditis was reported. There were no
signs of aseptic meningitis. Common side effects were headache in
up to every tenth patient. Cell count in the CSF was 10.8 cellsml�1

(s.d. 8.2) on average after three application and 6.3 cellsml�1 (s.d. 6.2)
after five applications. Highest cell count was 64 cellsml�1. None
of the patients showed symptoms for infection. No severe side
effects occurred. The small number of side effects may be drawn
back to the use of atraumatic needles and were in the range of
published trials.11,12

Intrathecal TCA treatment seems to be a safe and an effective
option to treat moderate spasticity in patients with no response to
first-line antispastic agents.
Our study is of relevance in times of scarce resources. According to

a recent study, spasticity is responsible for about h115 000 a year per
patient. Interestingly, the costs for severe spasticity were 2.4 times
higher than that for mild spasticity.8 Besides economic factors,
spasticity is a major cause of disease burden in MS patients,2 which
even may lead to muscle rupture.18

We are aware of limitations to our results. Physical therapy will also
lead to improvement of walking distance and spasticity, and will
influence EDSS. However, for achieving optimum benefit to spasticity
in patients, TCA treatment should be performed accompanied by
regular physical therapy.19 Personal care will lead to improvement of
QoL. QoL and bladder function were self-assessed by the patients,
which may lead to subjective results. Nevertheless, QoL measures on a
semi-quantitatively scale have shown to be suitable for outcome
measure.20

A placebo-controlled trial is ethically not possible because of the
invasiveness of lumbar puncture.
Furthermore, as this was a multicenter trial, there have been

several investigators that may lead to individual clinical judgment on
severity and necessity of TCA administrations. Nevertheless, on the
other side, each of the investigators is specialized on treatment of MS
patients.

CONCLUSION

Intrathecal TCA treatment is a safe way of treating spasticity. Repeated
TCA administrations are an alternative of treating therapy-resistant
spasticity in select patients. Invasiveness of lumbar puncture might
limit the usage of TCA administration.
This study emphasises the positive impact of TCA treatment on

the different outcome functions in MS patients. In addition,
bladder function was assessed. It represents a common problem in
MS patients that has not gained a lot of awareness. The result of
bladder function has to be confirmed by cystomanometry. Long-term
results are necessary to see sustained effects on different clinical
parameters.
Whereas TCA treatment seems to be an appropriate mean of

treating moderate spasticity in patients with no sufficient response to
first-line therapeutics, baclofen pumps may be an option for patients
with severe spasticity.
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