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Introduction
Spasticity in multiple sclerosis (MS) is a common 
symptom contributing to disability [Thompson 
et al. 2010]. In addition to physiotherapy, guide-
lines recommend first-line antispastic treatment 
with oral baclofen or tizanidine [Gold et al. 2012; 
Thompson et  al. 2005], although with low-level 
evidence due to limited quality and availability of 
data [Shakespeare et al. 2003]. For other agents 
(gabapentin, tolperisone) efficacy is even less cer-
tain or potential serious adverse reactions must be 
considered (dantrolene, benzodiazepines) [Gold 
et  al. 2012]. More invasive and partly off-label 
treatment options are intrathecal baclofen (ITB), 
intrathecal triamcinolone acetonide (TCA) and 
intramuscular botulinum toxin.

In 2011, nabiximols, a phytocannabinoid formu-
lation of delta-9-tetrahydrocannabinol (THC) 
and cannabidiol (CBD) was approved as add-on 
therapy for patients with MS and moderate to 
severe spasticity based on randomized, placebo-
controlled, double-blind trials [Collin et al. 2007, 
2010; Novotna et al. 2011], an open-label follow-
up study [Wade et al. 2006] and a meta-analysis 

[Wade et  al. 2010]. As the first trials had shown 
differential effects in the intention-to-treat and the 
per-protocol population [Collin et al. 2007, 2010], 
the latest study was designed as a two-phase trial in 
which the first phase separated responders from 
nonresponders [Novotna et  al. 2011]. Only the 
responder group (42%) entered the second double-
blind phase of the study. Mean improvement of 
spasticity in the first phase of the study was a 
change of 3.01 points in the Numeric Rating 
Scale (range 0–10), the second phase of the study 
revealed a significant difference between further 
active versus placebo treatment of 0.84 points.

We describe an MS case with tetraspasticity 
refractory to high-dose ITB and botulinum toxin, 
responding to low-dose nabiximols in a supra- 
additive fashion.

Method
We report a case involving a woman with sec-
ondary progressive MS and severe spastic tetra-
paresis. Informed consent was obtained for 
clinical data and videos.
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Case report
The 54-year-old woman was diagnosed with 
relapsing–remitting MS according to Poser crite-
ria in 1990. Previous immunotherapies included 
long-term oral and intravenous steroids, inter-
feron β, oral immunosuppression, mitoxantrone 
and intravenous immunoglobulins. Nevertheless, 
she was diagnosed with secondary progressive 
MS at her first visit to our department in 2005. A 
predominantly left-sided spastic tetraparesis 
averted independent transfer. Still, she performed 
self-care functions using both arms [Expanded 
Disability Status Scale (EDSS) score 8.0]. Oral 
antispastic treatment led to sufficient symptom 
control (Table 1).

Despite extended oral treatment (Table 1), in 
2008 the patient exhibited gradual worsening of 
spasticity, with severe spasticity in both legs and 
the left arm whereas the right arm retained some 
activities of daily living (EDSS 8.5).

Implantation of an electronically adjustable ITB 
pump (Medtronic SynchroMed II, model 8637-20, 
Medtronic, Inc., Minneapolis, MN, USA) resulted 

in a profound antispastic effect on the lower 
extremities. However, increasing flexor spasticity 
of the left arm did not respond to ITB but inter-
mittent botulinum toxin resulted in better passive 
motility. The dominant right arm was not func-
tionally affected.

In 2010, ITB dosage was increased more than three-
fold (Figure 1). Malfunction of the pump/catheter 
dislocation was excluded via lower spinal magnetic 
resonance imaging (MRI) and radioscopy. Cerebral 
MRI showed marked cortical and subcortical brain 
atrophy and high T2-lesion load. Spinal MRI 
revealed substantial atrophy of the medulla oblon-
gata and cervical spinal cord with diffuse T2-signal. 
Active, gadolinium-enhancing lesions were not pre-
sent on cerebral and spinal T1-weighted MRI.

On high-dose ITB (1450 µg per day) and inter-
mittent intrathecal TCA administration (Table 1), 
EDSS and function of the right arm and hand 
remained stable.

In 2011, the patient’s symptoms worsened mark-
edly with fluctuating flexor spasticity leading to 

Table 1. Symptomatic antispastic treatment of the patient: dates, medication and dosage.

Date Medication Dose

May 2005 Gabapentin 1200 mg per day
 Baclofen 60 mg per day
 Tizanidine 8 mg per day
April 2008 Gabapentin 1200 mg per day
 Baclofen 100 mg per day
 Tizanidine 4 mg per day
 Dantrolene 75 mg per day
May 2008 Gabapentin 1200 mg per day
 ITB test doses 25 µg bolus, 50 µg bolus, 75 µg bolus, 

50 µg per day via catheter
 Botulinum toxin (intermittent) Injection in the left upper extremity
October 2008 Gabapentin 1200 mg per day
 ITB via pump Titration, see Figure 1
 Tolperison 450 mg per day (until June 2010)
October 2010 ITB via pump Titration, see Figure 1
 Intrathecal TCA (intermittent) 80 mg in 6–8-week intervals
March 2011 ITB via pump Titration, see Figure 1
 Intrathecal TCA (intermittent) 80 mg in 6–8-week intervals (until May 

2011)
 Botulinum toxin (intermittent) Injection in the right upper extremity
August 2011 ITB via pump Titration, see Figure 1
 Start of cannabinoid treatment 1 puff per day

ITB, intrathecal baclofen; TCA, triamcinolone acetonide.
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loss of function of the right arm (EDSS 9.0, 
Figure 1). Neurological examination revealed 
severe tetraspasticity with fixed extensor position of 
the left foot, insuperable flexor malposition and con-
tractures of the left arm and hand. The patient was 
only intermittently able to assist during transfer. 
She complained about pain and muscular cramps 
in the legs, neck and shoulders. Both intravenous 
and intrathecal steroid application were ineffective.

Botulinum toxin was injected in the right arm 
(dosage not known), resulting in a loss of function 
due to plegia of the right forearm and hand.

Increased ITB (Figure 1, 1750 µg per day) led to 
side effects with relevant impact on daily living 
(sleepiness), still without efficacy on flexor spas-
ticity of the right arm.

In August 2011, the patient reported loss of func-
tion of the right hand as the most disabling symp-
tom because this was previously the only function 
left. She could not conduct simple activities of 
daily living for herself.

Nabiximols was added (one puff per day owing 
to high-dose ITB side effects). Initial dizziness 

resolved 3 weeks later maintaining the initial dos-
age. We observed a gain of function in the right 
forearm and hand (Video 1). The patient was able 
to move her hand and forearm for the first time 
since the beginning of 2011. Daily ITB was reduced 
by 6.9 % (Figure 1); nabiximols was increased 
(two puffs per day).

After 6 weeks the patient had further improved 
and gained strength of the right arm. She was able 
to drink, comb her hair and write (Video 2). Pain 
and paroxysmal cramps decreased; no further 
adverse drug reactions occurred. ITB-related side 
effects resolved after dose reduction. EDSS stabi-
lized at 8.5 (Figure 1).

Discussion
Progressive loss of efficacy of antispastic drugs 
even with high-dose ITB treatment is commonly 
encountered. Exceedingly high ITB dosage with-
out therapeutic efficacy may point to paradoxical 
treatment unresponsiveness [Cooper and Ridley, 
2006]. Baclofen reduces γ aminobutyric acid B 
(GABA-B) receptor density in animal models 
[Kroin et  al. 1993]. In addition, desensitization 
mediated by GABA-B receptor agonists has been 

Figure 1. Course of intrathecal baclofen (ITB) dosage and relevant clinical events over time. EDSS, Expanded 
Disability Status Scale.
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postulated as a molecular mechanism for devel-
opment of tolerance [Wetherington and Lambert, 
2002].

Since our patient remained stable after the addi-
tion of nabiximols and symptoms were well con-
trolled, we did not further reduce ITB dosage. 
Drastic reduction of dosage has been described to 
improve spasticity in rare cases of paradoxical ITB 
treatment unresponsiveness [Cooper and Ridley, 
2006].

Not unexpectedly, treatment with other substances 
with mechanisms of action similar to baclofen via 
GABA-ergic pathways (gabapentin, benzodiaz-
epines) was without benefit [Kroin et al. 1993].

The gradual loss of antispastic effect of intrathecal 
TCA in our patient may be associated with marked 
upper spinal cord atrophy, which has been 
described as a response predictor for repetitive 
intrathecal TCA treatment [Lukas et al. 2009].

A hypothetical basis for the supra-additive thera-
peutic effect of nabiximols in our patient may be 
the modulation of the endocannabinoid system as 
a different molecular target and complementary 
site of action.

Phytocannabinoids bind presynaptic cannabinoid 
receptors 1 (CB1-R), predominantly present in 
the central nervous system on both GABA- and 
glutamate-ergic synapses, and therefore mimic 
the negative feedback mechanism of endocan-
nabinoids such as anandamide or 2-arachidonoyl-
glycerol [Pertwee, 2006].

In addition to CB1-R activation, the endocan-
nabinoid system is involved in immunoregulatory 
processes via cannabinoid receptor 2 (CB2-R) 
with implications for neuroinflammatory diseases 
[Basu and Dittel, 2011].

THC and CBD have different affinities to CB1-R 
with differential effects [Pertwee, 2008; Russo 
and Guy, 2006]. Whereas the pivotal clinical trials 
have shown the efficacy of add-on nabiximols 
therapy with mean dosages of 7–15 puffs per days 
[Collin et  al. 2007; Novotna et  al. 2011; Wade 
et  al. 2006, 2010], we observed supra-additive 
efficacy of only one to two puffs of nabiximols in 
our patient on high-dose ITB comedication.

Despite profound adverse drug reactions of high-
dose ITB in this patient, at least with low dosage 

side effects of the THC/CBD treatment were mild 
and transient. However, long-term safety and side 
effects need to be further investigated [Leussink 
et al. 2012]. In particular, the psychoactive effects 
and the influence of cannabinoids on neurocogni-
tive function are still controversially discussed 
[Aragona et  al. 2009; Papathanasopoulos et  al. 
2008; Robson, 2011]. Although we did not observe 
short-term effects in our patient, possible cogni-
tive decline needs to be evaluated in a long-term 
perspective.

Add-on nabiximols therapy may improve spasti-
city not sufficiently controlled by GABA-ergic 
medication including ITB. Presumably owing to 
different mechanisms of action, low dosages of 
nabiximols may be sufficient in these cases.
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