Intrathecal baclofen: Its effect on symptoms and
activities of daily living in severe spasticity due to spinal
cord injuries: A pilot study
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ABSTRACT

Background: Spasticity is a major problem related to spinal cord injuries. Use of intrathecal baclofen with an implanted pump
seems a very useful mode of therapy in patients in whom oral antispasmodic agents are either not effective or produce intolerable
side-effects.

Materials and Methods: Twenty-four patients with mean age 50 years (range 32-72 years) had intrathecal baclofen pump
implanted for the severe spasticity of spinal origin. One patient died following implantation of pump due to natural causes and
was not included in the study. The patients were followed up for mean 22 months (range, one to five years).

Results: All 24 patients showed improvement in their spasm following the procedure. Improvement was noted in pain (12), sleep
disturbance (20) and sphincter control (14). Patients had improvement in activities of daily living such as feeding ability (10),
self care (10), indoor and outdoor mobility (19), and driving (4). One patient had catheter leakage immediately after the surgery
and required change of catheter. The radio telemetry allows very good adjustment of the dose according the individual patients
needs.

Conclusion: Intrathecal baclofen pump improves the symptoms of spasm and also the quality of life. It helps the patient to live
more independently. It is not an irreversible surgery for the patient and hence it is very useful in the changing the dynamics in
this group of patients.
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INTRODUCTION Spasticity may not always be detrimental, in that mild to
moderate forms may act as a compensatory stabilizer for
pasticity is a major disorder characterized by velocity- ~ motor deficit, but severe spasticity is invariably detrimental

dependent increase in the tonic stretch reflex (muscle ~ as mentioned above.

tone) with exaggerated tendon jerks resulting from
hyperexcitability of the stretch reflexes, as one component It is our experience that around 10-15% of patients with
of the upper motor neuron syndrome.! Troublesome spinal spasticity experience unacceptable side-effects or
spasticity is a common consequence of central nervous  failure of benefits of conventional oral antispasmodic
system injury, particularly spinal cord damage once the = medications. Some workers have reported 25-35% rates
spinal shock stage abates. of such patients.?

In clinical settings, severe spasticity not only reduces  Fortunately, the abundance of GABA-B receptors in the
rehabilitation goals of the individual but it produces  superficial layers of the spinal cord® means that intrathecal
ailments such as joint contractures leading to bad posture,  administration of baclofen results in a greater than four-fold
pressure ulcers, detrusor sphincter dyssynergy and impaired ~ increase in it’s cerebra spinal fluid (CSF) level with 1% of the
motor functions. Most spinal cord injured patients with  oral dose. In CSE, baclofen has a half-life of five hours and
mild to moderate spasticity are effectively managed with a duration of action of ten to twelve hours with very little
conservative measures and available oral therapy, but  drug returning to the systemic circulation.* Measurement
the management of severe spasticity is less satisfactory. of CSF baclofen concentration shows lumbar to cervical
ratio of 4:1, thus avoiding untoward cerebral effects of the
intrathecal administered baclofen.

Specialist Registrar, Northern Deanery, Newcastle-Upon-Tyne, UK

Address for correspondence: Yogendrasinh Jagatsinh,
5 Segedunum Crescent Wallsend, UK. i . X
E-mail: yogendrasinh_2001@yahoo.com An implanted programmable drug pump is essential to

46



[JO - January - March 2009 / Volume 43 / lIssue 1

deliver this therapy. It allows continuous administration of
the drug, precise adjustment of the dose, and variation of
the dosage schedules such as the circulation rhythm used
to reduce night-time spasms.

MATERIALS AND METHODS

From January 2002 to December 2006, thirty-seven adult
subjects with diagnoses of severe spasticity due to spinal
cord origin had intrathecal baclofen (ITB) pumps implanted
(Synchromed I and II, Medtronic Inc, USA).®> The patients
who had persistent uncontrolled spasticity despite oral
antispasmodic medication were offered implantation of ITB
pumps. The protocol for assessment of suitability of [TB is
highlighted in Figure 1. Exclusion criteria included patients
with other co-morbidities and patients who refused to give
consent. The aim of the study was to find out whether
implantation of the pump had actual benefits in these
patients in relieving symptoms and functional improvement
in their activities of daily living. Further, any beneficial
effect of this therapy on bladder and bowel function was
also noted.

Prior to surgery, the most comfortable body for area for the
implantation of the ITB pump is selected which is usually
under the skin below the belt-line to one side of the lower
abdomen.

There are two choices of Synchromed Il pump differing in

Patients selection criteria

1. Spasticity due to spinal cord injury resulting in severe functional disability
or pain.

2. Oral medication is ineffective or associated with intolerable side effects.

3. Patients are mentally capable of coping with the pump and understand
the risks involved.

[Admit to hospital for trial of intrathecaD
Baclofen

{

Introduce 50 mcg baclofen in 1 ml
saline intrathecal using a standard L3/4
Route and spinal needle

{

Assessment of patient by the
Multidisciplinary team

[ )
[ )

Figure 1: A line diagram depicting the protocol for assessment of
suitability of intrathecal baclofen

‘ If benefitted

Patient then goes on for intrathecal
baclofen pump.
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the size of the drug reservoir, i.e. either 20 or 40 mL. The
choice of pump depends on many factors including the size
of the patient, the anticipated daily dose of ITB, and the
estimated refill intervals.

The catheter is tunneled through a Touhey’s needle inserted
through L3/4 space by making a small incision on the
back. The catheter is guided upwards to the level of sixth
thoracic vertebra and is checked on fluoroscopy. After this,
the catheter is then tunneled beneath the skin around the
flank of the patient to the lower abdomen. The pump is
then implanted just beneath the skin in the subcutaneous
fatty tissue, which lies above the abdominal muscles of the
lower abdomen. The pump is connected to a small flexible
thin catheter, which is tunneled beneath the skin around the
flank of the patient and into the intrathecal space containing
the cerebrospinal fluid. The pump is then filled with baclofen
and the dose is adjusted with radiotelemetry.

This was a single-site open-label pilot study. The
questionnaire was designed by the author using various
outcome measure tools such as Barthel index,® Functional
Independence measure,” Spinal cord Independence
measure.? The questionnaire was sent to 37 patients, out
of whom 24 patients responded and one patient had died
after the procedure due to natural causes. The data was
entered into the Access Database and analysed using Excel
by the author. Demographic variables were compared using
the Fisher exact test and t test.

REesuLTs

There were 17 males and 7 females in the study. The
age range was 32-72 years with a mean of 50 years. All
24 patients showed improvement in the Penn’s Spasm
score’ following the pump. Pre implantation, 14 patients
had their sphincters affected due to spasm in the form
of bypassing and leaking. Post implantation, 9 patients
reported improved bladder/bowel function and the rest of
them had no change. We do not exactly know the reason
for improvement in visceral function but we assume it is
due to relaxation of bladder and bowel smooth muscles and
relief of detrusor sphincter dyssynergia. The improvement
is noted immediately after ITB, but in addition to achieving
functional abilities, bladder and bowel function also
improved in 9 patients [Table 1]. The ITB helped in many
situations such as bypassing and expelling the catheters
out due to spasm. It was possibly a byproduct of relaxation
of the sphincters and detrusor muscles. We have used the
(VAS) Visual Analog Scale and improvement in scale of 2
was considered significant. [Table 2].

The one patient who showed worsening of the symptoms
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Table 1: Effect of intrathecal baclofen on activities of daily
living

Activities of daily Before ITB After ITB
living
Feeding ability 10 (Rest of them were 8 Improved
not able to feed 2 No change
themselves due to
Tetraplegia)
Hygiene and self-care 10 9 Improved
1 No change
Dressing/undressing 16 14 Improved to self-
dressing
2 No change
Bladder/bowel function 14 9 Improved
5 No change
Transfers 16 15 Improved
1 No change
Mobility (indoors 19 16 Improved
/outdoors) 2 No change
1 Worse
Social/recreational 17 13 Improved
activities 3 No change
1 Worse
Driving ability 4 3 Improved
1 Worse

Table 2: Effect of intrathecal baclofen on patients symptoms

Symptoms Before ITB* After ITB*
(No. of patients) (No. of patients)

Pain 12 10 Improved (Improvement

of 2 on VAS)

2 No change
Strength 16 9 Improved

6 No change

1 Worse
Co-ordination 18 17 Improved
/Dexterity 1 Worse
Sleep 20 18 Improved

1 No change

1 Worse

*ITB: intrathecal baclofen

had catheter leakage and underwent further investigations
and catheter change. He showed improvement following
the re-citation of the catheter.

DiscussioN

In neurological terms, spasticity is the result of a decreased
threshold of responsiveness of motor neurons to
proprioceptive input. There are several possible sites of
action within the stretch reflex which can cause exaggerated
stretch activity and produce muscle hypertonia in spastic
conditions. These include (1) muscle spindle hyperactivity
due to increased gamma motor neuron activity; (2)
decreased pre-synaptic inhibition due to impaired
descending influence on segmental input, or structural
reorganization of the propriospinal input (sprouting in
primary sensory neuron terminals); (3) alteration in
segmental reflex mechanisms with resulting increased
responsiveness of alpha and gamma motor neurons to the
input from muscle afferents; (4) impaired suprasegmental
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influence on alpha motor cells and consequent hyperactivity
of alpha motor cells.’® In the case of a sustained (chronic),
functionally complete injury of the spinal cord in which
the spinal cord is divided from the neural influence of the
brain, the characteristic neurological findings are muscle
hypertonia predominantly in the flexor muscle group,
moderately enhanced tendon jerks, and sometimes short
lasting clonus.!!

Any kind of additional continuous afferent inflow to the
spinal cord, as is the case in patients with pressure sores,
urinary tract dysfunctions, constipation, etc. temporarily
increases the excitability of the spinal cord and maintains
the tendon reflex responsiveness, even when these reflexes
are elicited repeatedly with constant strength stimuli.

Intrathecal use of baclofen for severe spasticity was reported
by Penn and Kroin in 1984.12 Since, then several studies
supporting this have been published by various authors. 31
Intrathecal baclofen has been found to improve supraspinal
spasticity, although our experience in this aspect is limited. !
Similar to previously published studies, we have observed
improvement in the bladder functions in spinal cord injured
patients following ITB implantation.!%-?2

The site of action of baclofen in the spinal cord is not clear.
baclofen, first used in humans in 1974,2% is a gamma-amino
butyric acid (GABA) analogue that binds to the GABA-B
receptor, resulting in the inhibition of calcium influx into
presynaptic terminals and thus suppressing the release of
excitatory neurotransmitters. These GABA receptor sites
occur widely throughout the central nervous system.?42°

These findings are consistent with observations of profound
suppression of both mono and polysynaptic reflexes
with ITB in animal models,?-® although it is argued that
intrathecal baclofen effectively suppresses segmental
monosynaptic reflexes, such as the tendon jerk, muscle
stretch reflex and the H-reflex.

Literature reviewed so far suggests satisfactory outcomes
using intrathecal baclofen in the management of severe
spasticity. The implantable drug delivery systems® have
performed satisfactorily in this severely disabling and
persistent spasticity. It is a reversible therapy and with
radio telemetry dosage adjustment, it makes this therapy
very versatile and non-invasive. There is a need to
develop smaller sized pumps for management of severe
spasticity in children with spinal cord injury. The Medtronic
programmable pump seems to have performed far better
compared to mechanical and constant infusion pumps.

As complications are related to operator inexperience, it
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is recommended that specific center or personnel’s should
only perform this procedure where protocols can be
standardized and long-term results properly evaluated. All
the patients treated in this centre have shown benefits as a
result of the intrathecal baclofen and now have improved
quality of life as a result of this therapy. In our center, this
has replaced orthopedic and neurosurgical intervention for
these cases suffering with irreversible severe spasticity.

Continued research is needed in the management of
spasticity in spinal cord injured patients. With the advent of
therapy to treat severe spasticity, not only will it help these
patients to achieve further independence in their activities
of daily living, but it will also relieve discomfort and medical
problems resulting as a consequence of severe spasticity.
Such research could be in the field of neural regeneration,
neural implantation or in the field of local or distal electrical
stimulation.

REFERENCES

1. Feldman RG, Young RR, Koella WP, Lance JW. Symposium
synopsis: Spasticity-Disordered motor control. Chicago: Year
Book Medical Publishers; 1980. p. 485.

2. Corston RN, Johnson F, Goodwin-Austen RB. The assessment of
drug treatment of spastic gait. ] Neurol Neurosurg Psychiatry
1981;44:1035-9.

3. Price GW, Wilkin GP, Turnbull MJ, Bowery NG. Are baclofen
sensitive GABA-B receptors present on primary afferent
terminal of the spinal cord. Nature 1984;307:71-4.

4. Loubser PG, Narayan RK, Sandin KJ, Donovan WH, Russell KD.
Continuous infusion of intrathecal baclofen: long term effects
on spasticity in spinal cord injury. Paraplegia 1991;29:48-64.

5. Medtronic implantable infusion pump-8615. Medtronic Inc,
Neurologic Division, Minneapolis, MN 55440-9087.

6. Mahoney Fl, Barthel D. Functional Evaluation: the Barthel Index.
Maryland State Med J 1965;14:56-61.

7. WrightJ. The FIM™. The Center for Outcome Measurement in
Brain Injury. 2000 http://www.tbims.org/combi/FIM. [accessed
on 27th Nov 2008].

8. Catz A, Itzkovich M, Agranov E, Ring H, Tamir A. SCIM-spinal
cord independence measure: A new disability scale for patients
with spinal cord lesions. Spinal Cord 1997;35:850-6.

9. Teddy P, Jamous AR, Gardner B, Wang D, Silver J. Complications

of intrathecal baclofen delivery. Br ) Neurosurg 1992;6:115-8.

Milan R, Dimitrijevic. Spasticity. Scientific basis of clinical

neurology. New York: Churchill Livingstone; 1985. p. 108-15

Riddoch G. The reflex functions of the completely divided spinal

cord in man, compared with those associated with less severe

lesions. Brain 1917;40:264-402.

Penn RD, Kroin JS. Intrathecal baclofen alleviates spinal cord

spasticity. Lancet 1984;1:1078.

Cofey RJ, Cahill D, Steers W, Park TS, Ordia J, Meythaler J,

et al. Intrathecal baclofen for intractable spasticity of spinal

origin: Results for long-term multi-centre study. J Neurosurg

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

Jagatsinh: Infrathecal baclofen in spinal cord injuries

1993;78:226-32.

Lazorthes Y. Chronic intrathecal administration of baclofen in
treatment of severe spasticity. In: Muller H, Zierski J, Penn R,
editors. Local spinal therapy of spasticity-Munich: Springer-
Verlag; 1988. p. 215-22.

Ochs GA, Struppler A, Meyerson BA, Linderoth B, Gybels J,
Gardner BP, et al. Intrathecal baclofen for long-term treatment
of spasticity: A multi-centre study. J Neurol Neurosurg
Psychiatry 1989;52:933-9.

Penn RD. Intrathecal baclofen for spasticity of spinal origin:
Seven years experience. J Neurosurg 1992;77:236-40.

Zierski J, Muller H, Dralle D, Wurdinger T. Implanted pump
system for treatment of spasticity. Acta Neurochir Suppl
1998;43:94-9.

Saltuari K, Kronenberg M, Marosi MJ, Kofler M, Russegger
L, Rifici C, et al. Long-term intrathecal baclofen treatment in
supraspinal spasticity. Acta Neurol 1992;14:195-207.

Frost F, NanningaJ, Penn R, Savoy S, Wu Y. Intrathecal baclofen
infusion: Effect on bladder management programme in patients
with myelopathy. Am J Phys Rehabil 1989;68:112-5.

William D, Steers, Meythaler JM, Howarth C, Herrell D, Park
TS. Effects of acute bolus and chronic continuous intrathecal
baclofen on genitourinary dysfunction due to spinal cord
pathology. J Urol 1992;148:1849-55.

Kum JJ, Elhass EM. Intrathecal baclofen infusions in patients
with spasticity and neurogenic bladder disease. World J Urolol
1991,9:99-104.

Nanninga JB, Frost F, Penn R. Effects of intrathecal baclofen on
bladder and sphincter function. J Urology 1989;142:101-5.
Pederson S, Arlien-Soberg P, Mai J. The mode of action of the
GABA derivative baclofen in human spasticity. Acta Neurol
Scand 1994;50:665-80.

Bowrey NG, Price GW, Hudson AL, Hill DR, Wilkin GP, Turnbull
MJ. GABA receptor multiplicity: Visualization of different
receptor types in the mammalian CNS. Neuropharmacology
1984;23:219-31.

DaviesJ. Selective depression of synaptic excitation in cat spinal
neurons by baclofen: An iontophoretic study. Br J Pharmacol
1981,72:373-84.

Price GW, Wilkin GP, Turnbull MJ, Bowery NG. Are baclofen
sensitive GABA-B receptors present on primary afferent
terminal of the spinal cord. Nature 1984;307:71-4.

Curtis DR, Malik R. The differential effects of baclofen on
segmental and descending excitation of spinal interneurons
in the cat. Exp Brain Res 1985;58:333-7.

Henry JL. Pharmacologic studies of baclofen in the spinal cord
of the cat. In: Feldman RG, Young RR, Koella WP, editors.
Spasticity: disordered motor control. London: Year Book
Medical; 1980. p. 437-52.

Latash ML, Penn RD, Corcos DM, Gottlieb GL. Short-term effects
of intrathecal baclofen in spasticity. Exp Neurol 1989;103:
165-72.

Muller H, Zierski J, Dralle D, Bérner U, Hoffmann O. The effects
of intrathecal baclofen on electrical muscle activity in spasticity.
J Neurol 1987;234:348-52.

Source of Support: Nil, Conflict of Interest: None.

49





