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Patients with severe muscle spasticity are still one of the most complicated and resistant to therapies groups of neurorehabilitation 
patients. During the last several years of its application intrathecal baclofen therapy has become an effective method of treating spasticity 
which is resistant to other therapies and has a negative impact on patients’ quality of life. Despite its wide acknowledgement some 
clarification is needed to confirm the actual need in this method for the current clinical practice as well as the development of general 
recommendations for treating these patients.

There was a protocol of National Prospective Register for treating spastic states with intrathecal baclofen therapy in the Russian 
federation developed and there was an available electronic source created, which allows to organize the data on the therapy of patients 
with spasticity, analyze the therapy schemes used, evaluate the therapy outcomes and frequency of adverse events in a wide population. 

Key words: muscle spasticity; intrathecal baclofen therapy; register of spastic states treatment.

Corresponding author: Ivan N. Morozov, e-mail: ivanmorozov@list.ru

Intrathecal Baclofen Therapy

Introduction

Spasticity as one of the components of upper motor 
neuron damage syndrome, which is characterized by 
changes on muscular tension that is dependent on the 
rate of spreading and repeated involuntary contractions 
of skeleton muscles (spasms) [1]. Muscle rigidity hinders 
the patient’s movements, involuntary twitching of limbs 
and the body in impairs mobility, sleep, and ability for 
self-care of such patients. Disabling high muscle tension 
in 40–68% of cases is observed in patients who had 
spinal injury and in 65–84% in patients with multiple 
sclerosis [1]. Severe muscular spasticity occurs in 
20–25% of post-stroke patients [2–6], the frequency of 
severe muscular spasticity after a serious craniocerebral 
injury reaches 85% [7–10]. The issue of muscular 
hypertension in children is significant. Spastic pareses 
develop in 65–98% of children with cerebral palsy [11–
13]. Prevalence of pathologically changed muscular 
tension in patients after myelitis, spinal stroke, and 
myeloischemia is less studied. 

A traditional treatment of spasticity presupposes the 
use of therapeutic exercises, massage, reflex therapy, 
physiotherapy, injection of botulinum toxin into the motor 
points of spastically contracted muscles. Botulinum 
toxin therapy is especially effective for equinovarus foot 
deformity caused by spasticity of the posterior group of 

calf muscles and for high tension of flexor muscles of 
wrists and fingers, i.e. for localized focal spasticity [2, 
14, 15]. 

Surgical operations to reduce spasticity can be 
conducted at four levels: on the brain (electrocoagulation 
of the pale globe, ventral intermediate nucleus of 
thalamus or cerebellum), on the spine (selective 
posterior rhizotomy), on the peripheral nerves 
(dissection of peripheral nerves), and on the muscles 
or their tendons. Before the 1980s the main method 
of treatment of severe spastic syndromes involved 
destructive neurosurgical interferences — selective 
posterior rhizotomy and DREZ-tomy. Their effect 
was based on the destruction of a stretch reflex chain 
resulting in reflex decrease in spasticity. Despite their 
high effectiveness, these interferences have one 
considerable disadvantage: in some cases, patients can 
develop uncontrolled muscular weakness that impairs 
locomotor functions in those patients who use muscular 
tension for walking. 

The most widely used medication for spasticity 
treatment since the moment of its first practical use in 
1971 has been baclofen [16]. However at ingestion 
it badly penetrates blood-brain barrier, therefore high 
concentration of this medication in blood is required in 
order to reach its satisfactory level in the cerebrospinal 
fluid. Furthermore, administration of muscle relaxants 
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that require high therapeutic dosages inevitably leads to 
development of side-effects [8, 9]. 

The first intrathecal administration of baclofen was 
reported in 1984. The therapeutic concentration of the 
medication in the cerebrospinal fluid was reached at 
the dosage of 400–1000 times less compared to oral 
administration. Since then intrathecal therapy with 
baclofen (ITB) with the use of reservoirs implanted 
in patients (programmed medical pumps) has been 
an effective method of treatment for some non-focal 
spastic syndromes, since 1993 — of cerebral palsy, 
since 2000 — of hyperkinesis and secondary dystonia 
of different etiology impairing the life quality of patients 
resistant to traditional surgical and pharmaceutical 
treatment [1, 3, 5, 17, 18]. Since 2010 ITB has been 
used in Russia. 

The pump operation is connected with dosed 
supply of baclofen into the subarachnoid space of the 
spinal cord. Baclofen is an antagonist of GABA-ergic 
receptors of alpha-motoneurons of the spinal cord. 
The medication affects the receptors, suppresses tonic 
activity of motoneurons and leads to the reduction of 
pathological muscular tension. Due to this mechanism of 
action chronic intrathecal therapy influences not only the 
spastic component of muscular tension, which is realized 
via a stretch reflex arc, but also the rigid component, 
which is realized impacting the descending tracts of the 
extrapyramidal system. 

According to the information of Medtronic Evidence 
Compendium, in the USA in 2016 there were 649 
thousand patients with spasticity caused by cerebral 
palsy registered; 268 thousand patients — with multiple 
sclerosis, at that drug-resistant forms were registered 
in 50 and 38% of cases, respectively; in 172 thousand 
examined patients spasticity was developed as a result 
of a spinal injury and in 1.5 million patients it was caused 
by a cerebral stroke. In 83 thousand spinal and 438 
thousand post-stroke patients an increased disabling 
muscular tension was resistant to medication therapy, 
kinesitherapy and physiotherapy [19, 20]. 

Currently, there are more than 250 thousand disabled 
patients with spinal injuries in Russia including 100 
thousand patients with muscular spasticity caused by 
traumatic damage of the spinal cord and one third of 
them had muscular tension resistant to the traditional 
therapy [21, 22]. More than 400 thousand strokes are 
annually registered in the Russian federation. The 
main post-stroke defect that disables patients is spastic 
hemiparesis (up to 80% of cases) [21, 22].

There are no reliable data on prevalence of drug-
resistant spasticity impairing the quality of life of 
patients with demyelinating diseases, cerebral palsy 
and cerebral pathology in Russia. However, considering 
a significant population of these patients, one can 
assume that a real need in ITB is much higher than the 
number of baclofen pumps implanted annually. Over 
280 thousand pumps were implanted during thirty years 
of the global experience in this therapy, whereas in 

Russian according to some clinical data — only about 
500 devices. 

further development of ITB in Russian and provision 
of technology intensive medical assistance requires 
establishment of a system allowing adequate selection 
of patients with the account to indications for therapy 
application, correct choice of a daily dosage and 
administration mode, effective long-term follow-up and 
patients’ training after the pump implantation. But at 
present there are no clinical data on the real situation of 
ITB application in Russia. Domestic publications on this 
topic are of occasional character [1, 23]. 

The authors consider obtaining data from the 
Russian centers that use ITB in patients with spastic 
states, systematization of these findings, analysis and 
evaluation of treatment outcomes and adverse events 
with further practical recommendations an objective 
for establishment of the National Prospective Register 
providing for assessment of the situation with application 
of this method in Russia. 

Materials and Methods
The authors considered necessary to investigate 

the following information to study the situation with 
intrathecal baclofen therapy in Russia: 

indication for a pump implantation and compliance 
with therapy prescribed;

adequacy of the previous muscle relaxants treatment; 
frequency and timeliness of pump refilling and 

patients’ compliance with the regular refilling;
correct pump programming.
The authors selected the following most widespread 

and sensitive methods of studying to evaluate ITB 
effectiveness: 

muscular spasticity (Ashworth scale);
frequency of muscular spasms (muscular spasms 

scale);
explicitness of pain syndrome caused by spasticity 

(visual analogue scale);
life impairment (modified Rankine scale);
patients’ quality of life (Karnofsky index). 
In order to evaluate safety of the therapy performed 

the authors arranged adverse events related to 
pharmacokinetics and pharmacodynamics of baclofen 
and caused by the pump administration procedure and/or 
device. The obtained findings provided for identification 
of the causes and frequency of complications of baclofen 
therapy. 

In Russia patients with intrathecal therapy are treated 
in 20 centers, children are treated in 7 of them. The 
selection of criteria for the Register to be developed was 
based on the results of the staff questionnaire survey in 
these centers. 

The Register was suggested to include all the 
patients (adults and children) with an implanted pump for 
intrathecal administration of baclofen regardless of the 
therapy duration (at the stage of pump implantation, re-
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implantation after the end of the pump life time, refilling 
and/or reprogramming of the pump) according to various 
indications that conform to the inclusion criteria. 

The following inclusion criteria were selected for the 
Register: 

1) a signed informed consent for inclusion into the 
Register (in case of children the form is to be signed by 
parents or guardians); 

2) availability of an implanted pump for intrathecal 
administration of baclofen.

The criterion for non-inclusion into the Register was a 
refusal to sign the informed consent form. 

Criteria for exclusion from the Register: 
1) a patient’s voluntary refusal to be further included 

into the Register;
2) a need for the pump explantation;
3) a patient’s death. 

Results
To achieve the set objective the authors solved the 

following two tasks during our investigation: 
1. The authors developed a protocol of the National 

Prospective Register of treatment of spastic stated 
with intrathecal baclofen therapy in the Russian 
federation. This Register arranges the issues related 
to treatment of spastic states with a pump therapy in 
real clinical practice, consistently describes every visit, 
therapy parameters, tools for evaluation of the therapy 
effectiveness, adverse events or complications and the 
results that are registered in a patient medical record 
after each visit.  

2. The authors established an automated information 
system (AIS). The system is available on a dedicated 
internet website and can be accessed from a work 
place of each center employee. Registration on the 
website gives access to the data uploaded into AIS by 
any center. The authors made an individual record file 
for each patient to be filled after each visit (inclusion, 
follow-ups, final visit), which allows to collect information 
on demographic (inclusion visit) and clinical laboratory 
findings, on effectiveness of therapy (scales of evaluating 
spasticity, pain, life quality), on pump parameters and 
adverse events in a correct, quantitative, ranked and 
unified manner. The system automatically generates 
monthly reports that can help assess correctness of 
the uploaded information, find the missing data in each 
center participating in the Register, make intermediate 
reports on any required parameters (epidemiological 
effect, therapy effectiveness, and adverse effects), 
automatically edit and verify the studied data on a 
regular basis. 

While working on the Register the authors obtained 
enough information to analyze the existent situation and 
make adequate decisions. 

The Register is arranged as a prospective study, 
i.e. all the investigations occur after getting clinical 
outcomes. According to the first results received 2/3 of 

patients with ITB are males. The average age of adults 
from the moment of inclusion into the Register was 37 
[24; 65] years.

The most frequent reasons for spasticity are the 
consequences of a spinal injury and cerebral palsy 
(see the figure). The examined patients had a reliable 
decrease in spasticity level by 1 point according to 
Ashworth scale (the patients with multiple sclerosis did 
not have any reliable decrease in tension).

The most frequent adverse events related to ITB 
administration include the catheter issues (migration, 
patency problems) — in 2.5% of cases and infection 
of a pump pocket in 3.8% of cases, the complications 
caused by pharmacokinetics and pharmacodynamics of 
the medication included diplopia and dizziness (5% of 
patients). 

Conclusion
Muscular spasticity significantly impairs the life 

quality of patients suffering the consequences of injuries 
and diseases of the nervous system, the problem of 
its treatment is still unsolved. Nevertheless, in the last 
years intrathecal baclofen therapy has become the most 
effective method to treat the spasticity resistant to other 
therapies and impairing patient’s life quality in Russia. 

The authors established the National Prospective 
Register of intrathecal baclofen treatment of spastic 
states in the Russian federation, developed the protocol 
and an accessible website that can help organize the 
therapy of patients in the country, control the use of 
the intrathecal baclofen therapy method, and evaluate 
effectiveness of the treatment conducted. 

The data from the Register will allow giving 
recommendations to patients: to specify the patients 
selection criteria, analyze the obtained results, outcomes 
and complications, specify the procedure details and the 
rules of the patients follow up. 
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Reasons for spasticity in patients who underwent ITB 
according to the Register data: 
1 — cerebral palsy; 2 — spinal injury; 3 — brain injury; 4 — 
multiple sclerosis; 5 — myeloischemia; 6 — myelitis; 7 — acute 
cerebrovascular accident; 8 — Marie-Strumpell disease
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