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Background: Intrathecal baclofen has been an effective therapy in the management of
spasticity. As interventional pain physicians are rapidly becoming the experts in intrathecal
drug delivery, they are now frequently asked to trial and implant intrathecal baclofen therapy.
While some physicians might be very comfortable with the process of trialing and implanting,
others will have next to no experience until the first consult appears on their desks. While
uncomplicated lower extremity spasticity can usually be trialed with a single-shot bolus injection,
more complicated cases of upper and lower extremities or hemiparetic spasticity need a more
delicate approach. This is the first case series in the literature reporting a trial using an indwelling
temporary catheter and inpatient admission. Moreover, while the technical aspects of intrathecal
therapy trialing and implantation might be familiar for the interventional physician, we review
the indications and goals of therapy, about which the physician may be less familiar.

Objective: To present a technique for trialing intrathecal baclofen in patients with severe
upper and lower extremities spasticity complication for which a single shot technique may be
inadequate.

Design: Case report of three patients.
Setting: Tertiary-care referral medical center.

Patients: A 30-year-old man with severe spasticity of the right upper and lower extremities
with preserved left-sided function due to diffuse axonal injury. A 45-year-old woman with
traumatic brain injury and severe spasticity of the left upper extremity with minimal dysfunction
in the right upper extremity. A 34-year-old woman with Multiple Sclerosis and severe spasticity
in the right upper extremity and bilateral lower extremities.

Intervention: Placement of a temporary intrathecal catheter and an inpatient trial of
intrathecal baclofen.

Results: In all patients, there was significant improvement in spasticity as documented by
decreased Modified Ashworth Scale scores while preserving motor strength and coordination in
the unaffected extremities.

Limitations: Retrospective review of 3 cases in a single center.

Conclusions: Trialing for baclofen is usually performed as a single shot bolus. For patients
with severe hemiparetic spasticity or in patients where weakness in the unaffected limb might
significantly affect quality of life, this trialing technique may be inadequate. In these patients,
placement of a temporary intrathecal catheter and inpatient admission may be a more effective
trial method.

Key words: Baclofen, intrathecal drug delivery, spasticity, multiple sclerosis, traumatic brain
injury
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ince it was approved for use in 1984,

intrathecal baclofen has proven effective in the

management of severe spasticity resistant to oral
medications (1-4). Baclofen is a structural analog of the
inhibitory neurotransmitter gamma-aminobutyric acid
(GABA), which is used as an agent in the management
of spasticity (1). Spasticity can be characterized
by its positive or negative symptoms. The positive
symptoms are often velocity-dependent hypertonicity,
hyperreflexia and clonus. Negative symptoms tend to
be that of weakness, dyscoordination, pain, and limited
functional abilities (5). While the precise mechanism
of action is not fully understood, baclofen does
inhibit monosynaptic and polysynaptic reflexes at the
spinal level (6). It is felt that this results in decreased
excitatory neurotransmitter release at terminals of
primary afferents (6). As an oral agent, baclofen is used
in the management of spasticity and spasms secondary
to cerebral palsy, multiple sclerosis, and brain or spinal
cord injury. In cases of severe spasticity, symptoms can
be difficult to control with oral medications. Moreover,
some patients suffer intolerable central nervous side
effects such as sedation or somnolence with oral
administration (7). In these cases, intrathecal baclofen
(ITB) delivered via a spinal catheter and an implanted
pump has proven beneficial (1-3,8,9).

Prior to implantation of an intrathecal drug de-
livery device (IDDS), a trial is performed to document
that ITB is an effective therapy for managing symp-
toms. A trial usually consists of a single bolus injection
of between 50 and 100 pg of baclofen into the intra-
thecal space (10,11). The patient is then observed in
the practitioner’s office for improvement in Modified
Ashworth Scale (MAS) , the most commonly accepted
rating scale for spasticity (Table 1) (11-13). However,
patients may have both upper and lower extremities
symptoms; improvement in upper extremity symptoms
is difficult to discern from a low lumbar, single-shot

technique. Moreover, patients may have asymmetric
disease, where an upper extremity may have severe
rigidity and spasticity while the contralateral limb has
well-preserved strength and no spasticity. The single-
shot technique may provide good relaxation of the
affected extremity but undesirable weakness in the
nonaffected extremity. Therefore, a single shot trial
may be a poor technique in helping patients decide
if ITB will provided the desired outcomes. We present
our protocol utilizing an indwelling intrathecal trial
catheter, inpatient admission and twice-daily physical
therapy assessments to document symptom improve-
ment. We have found that this trialing process helps
both the patient and physician make a more informed
decision regarding ITB for severe spasticity.

MEeTHODS

Intrathecal Baclofen Protocol

At the University of Kentucky, Lexington, KY, pa-
tients with either spastic hemiparesis or a spastic upper
extremity with a preserved contralateral extremity are
considered candidates for an ITB catheter trial. On the
morning of the trial, all antispasmotic medicines are
held and a pre-catheter placement examination is com-
pleted by the physical therapist, documenting the MAS
at each muscle group in the upper and lower extremi-
ties bilaterally (Table 2). Next, under strict aseptic con-
ditions, a temporary intrathecal catheter is placed via a
low lumbar paramedian approach using local anesthe-
sia and no more than 2 mg of midazolam intravenously.
The catheter is advanced to the T1 vertebral level using
direct fluoroscopic guidance and then tunneled subcu-
taneously to the lateral flank. Patients are transferred
to a designated inpatient ward familiar with the ITB
clinical protocol. An initial intrathecal bolus of 50 ug of
baclofen is then administered and the patient is evalu-
ated at 2 and 4 hours postbolus. The primary end point

Table 1. Modified Ashworth Scale.

Score Criteria

0 No increase in tone

1 Slight increase in muscle tone, manifested by a catch and release or by minimal resistance at the end of the range of motion
when the affected part (s) is moved in flexion or extension.

1+ Slight increase in muscle tone, manifested by a catch, followed by minimal restistance throughout the remainder (less than half)
of the range of motion.

2 More marked increase in muscle tone through most of the range of motion, but afected part (s) easily moved

3 Considerable increase in muscle tone; passive movement difficult

4 Affected part(s) rigid in flexion or extension
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Table 2. Intrathecal baclofen catheter trial assessment.

Pre-Bolus

Spasticity (baseline)

2 Hour Post-
Bolus

4-Hour Post- 6-Hour Post- 8-Hour Post
Bolus Bolus Bolus

(1-5 to see reverse) L R L

R L R L R L R

Wrist Flexion

Wrist Extension

Elbow Flexion

Other:

Other

UPPER EXTREMITY

Average Upper
Extremity Score

Hip Abduction

Hip Abduction

Hip Extension

Knee Extension

Knee Flexion

Ankle Dorsiflexion

Plantar Flexion

LOWER ECTREMITY

Other

Other

Average Lower

Extremity Score

Opverall Spasm Score
(0 to 4 - see reverse)

Overall Pain Score
(0 to 10 - see reverse)

Pre-Bolus Baseline Assessment (Subjective): Patient’s tone interferes with and/or impacts: (circle all that apply)
Bed Mobility Bed Positioning Passive ROM Active ROM ~ ADL  Skin Integrity = Sitting Position ~ Standing Alignment
Sleeping Transfers Gait Balance Pain Energy Demands Caregiver Demands

Others:

is a reduction in the MAS of one for centrally mediated
spasticity and a reduction of 2 points for spasticity sec-
ondary to spinal mechanisms (10,11). The secondary end
point is preservation of strength and function in the un-
affected extremity.

After the 4-hour postbolus exam, a continuous in-
fusion is begun to find the optimum dose for implanta-
tion. The initial dose is 100 pg/d and is titrated in incre-
ments of 100 pguntil primary and secondary end points

are meet. Once an acceptable dose is obtained and
improvement is documented, the catheter is removed
and the patient is kept flat for one hour to minimize
the chance of postdural puncture headache prior to
discharge. Approximately 2 weeks later, the permanent
system is implanted. After implantation, patients are
transferred to an inpatient rehabilitation hospital for
precise titration of the pump, weaning of oral medica-
tions, and extensive rehabilitation.

www.painphysicianjournal.com
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REesuLTs

The following case reports demonstrate applica-
tion of our intrathecal baclofen protocol.

Case 1

Case 1 is a 30-year-old man with diffuse axonal
injury and severe traumatic brain injury secondary to
a motor vehicle accident. After a prolonged hospital
course, including sepsis and pulmonary failure requir-
ing tracheostomy, the patient had residual right upper
and lower extremities spasticity. Moreover, the patient
was developing painful contractures while having re-
markably well preserved left upper and lower extremi-
ties range of motion and function. At this point, the
patient’s rehabilitation and nursing care were being
limited by severe spasticity in addition to the progres-
sive development of contractures. The patient was not
able to tolerate titration of baclofen due to sedation
and worsening cognitive function caused by the higher
doses of oral baclofen. The decision was made for a trial
of ITB using a temporary catheter and inpatient obser-

vation to assess improvement in right-sided spasticity
and preservation of left-sided function.

Preoperatively, the patient had a MAS a of 4 out of 4
in the right upper and lower extremities (Table 3). There
was no spasticity in either the left upper or lower ex-
tremities. After placing the temporary catheter, the ini-
tial 50 pg bolus resulted in a rapid reduction of the MAS
to 3 out of 4 in the lower extremity, but no significant
change in the affected upper extremity. Moreover, the
4-hour postbolus examination demonstrated a return to
the baseline MAS. Consequently, an infusion was begun
at 100 pg/d resulting in a reduction of the MAS equal
to the bolus dose. On hospital day number 2, the dose
was titrated up to 200 pg/d; the patient had continued
improvement in the right lower extremity, resulting in
an Ashworth of 2 out of 4. His upper extremity score
improved to 3 out of 4. Moreover, the patient retained
good strength and function in his left upper and lower
extremities. Therefore, the trial was stopped and the
catheter was removed. The patient underwent perma-
nent implant and was transferred to inpatient rehabili-
tation at the hospital.

Table 3. MAS at each dose.

Case Left Upper Extremity | Right Upper Extremity | Left Lower Extremity | Right Lower Extremity
Case #1
Pre-Bolus nl 4 nl 4
Post Bolus nl 4 nl 3
100pg/d nl 4 nl 3
200ug/d nl 3 nl 2
Case #2
Pre Bolus 3 nl dystonic nl
Post Bolus 3 nl dystonic nl
100 pg/d 3 nl improved nl
200 pg/d 3 nl improved nl
400 pg/d 3 nl improved nl
700 pg/d 1 nl improved nl
Case #3
Pre Bolus nl 3 3 3
Post Bolus nl 0 2 2
100 pg/d nl 0 1 1
200 pg/d nl 0 1 1
nl= normal exam and no loss of strenth or coordination during titration
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Case 2

Case 2 is a 45-year-old woman with a long-standing
history of traumatic brain injury after being struck by a
vehicle at 7 years old. The patient had significant spas-
ticity in the left upper extremity while having minimal
spasticity in the right upper extremity, which was impor-
tant in maintaining her current level of function. More-
over, while the patient had little spasticity in the lower
extremities, her coexisting dystonia of the left lower ex-
tremity resulted in difficulty with ambulation and activi-
ties of daily living. The patient had been managed for a
long period of time on oral baclofen as well as tizanidine
but they had lost efficacy in the past several years. More-
over, with increasing doses, the patient began to develop
somnolence, which was a concern given her concomitant
regimen of oral opioids for the management of chronic
pain. Due to the lack of efficacy with oral antispasmot-
ics, a trial of ITB was recommended. In consideration of
maintaining right upper extremity strength while modi-
fying left upper extremity spasticity, a catheter trial with
inpatient evaluation was planned.

Preoperatively, the patient had an MAS of 3 out
of 4 in all muscle groups of the left upper extremity
(Table 1). At 2 and 4 hours postbolus, the patient had
no significant improvement in her MAS, but the physi-
cal therapist did note improved gait at the 4-hour post-
bolus interval. Therefore, initiation of a continuous
infusion at 100 pg/d was begun. This was titrated up
to 300 pg/d over the course of hospital day 2. While
there was minimal improvement in spasticity, the pa-
tient was having no side effects from the therapy and
further titration was initiated. On hospital day 3 the ITB
dose was escalated to 700 pg/d. At this dose the patient
had significant improvement in her left sided spasticity
and lower extremity dystonia. Objective measurements
by physical therapy noted a reduction in her MAS to 1
out of 4 in all left upper and lower extremity muscle
groups. Moreover, the patient noted improvements in
her speech and ease of self-care without contralateral
weakness. The catheter was removed and the patient
observed overnight secondary to the relatively high
dose of baclofen during the trial. The patient was then
discharged home on hospital day 4 with resumption of
oral baclofen. The patient returned soon thereafter for
implantation of a permanent system with inpatient re-
habilitation following surgery.

Case 3
Case 3 is a 34-year-old woman with a history of
primary progressive multiple sclerosis which had re-

mained stable for a number of years without relapse.
However, in the past year during a course of pregnancy
with her first child, she experienced a significant and
severe exacerbation of symptoms. The patient had es-
sentially lost the use of her right hand secondary to dys-
coordination, relying on her left hand for all activities
of daily living as well as other activities such as typing
and bookkeeping Moreover, the spasticity in her lower
extremities had progressed to the point where it was
difficult for her to ambulate and she was now depen-
dent upon a rolling walker for short distance mobility
and a scooter for long distance mobility. At approxi-
mately 5 months postpartum her symptoms had not re-
solved and appeared to be unremitting. Oral baclofen
was only minimally successful in controlling symptoms
and also caused significant sedation. A trial of ITB utiliz-
ing a temporary catheter and inpatient admission were
planned to document improvement in her right upper
and lower extremities symptoms without attempting to
preserve strength in her left upper extremity.

Preoperatively, the patient’'s MAS were 3 out of 4 in
the lower extremities and right upper extremity (Table
1). After placing an intrathecal catheter at T1, the ini-
tial 50 pgbolus demonstrated significant improvement
in both upper and lower extremities. Her MAS at both
2 and 4 hours postbolus were 2 out of 4 in the lower
extremities and 0 out of 4 in the right upper extremity.
Fortunately, the patient developed no significant weak-
ness or loss of function in the left upper extremity.

Given that this patient had documented success on
the initial bolus, we elected to continue with the trial
in order to titrate to the exact dose of maximal symp-
tom improvement without adverse effects. Therefore,
a continuous infusion of baclofen was begun at 100
pg/d. This was titrated up to 200 pg/d. At this point the
patient was ambulating with minimal assistance; MAS
improved to 1 out of 4 in the bilateral lower extremi-
ties and continued to be 0 out of 4 in the right upper
extremity. Moreover, the patient continued to have
good function in the left upper extremity. The patient’s
catheter was removed on hospital day 2 and she was
discharged home. The patient followed up in 2 weeks
for implantation of a permanent system and was then
transferred to inpatient rehabilitation.

Discussion

Interventional pain physicians have become com-
fortable with the management of IDDS for chronic pain
(2,3,14-23). While technically similar in use, the goals of
therapy are very different. Unlike the subjective evalu-
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ation of chronic pain patients, baclofen therapy yields
objective improvements visible to both the patient and
physician. A familiarity with IDDS and a refreshing abil-
ity to see the efficacy of therapy means the interven-
tional pain physician is the clinician of choice to con-
tinue providing this therapy.

When oral antispasmotics including baclofen fail
to provide significant improvement in spasticity, intra-
thecal administration has been proven beneficial (8,24).
While this therapy can be highly effective, ITB is not
without its risks. This can include mechanical problems
with failures of the pump or loss of integrity in the in-
trathecal catheter. Regardless of the reason, abrupt ces-
sation of baclofen can result in life-threatening with-
drawal. Finally, there remains the risk of infection with
any implanted device (25-28). With these risks account-
ed for, the therapy has made dramatic improvements
in patients’ quality of life and ease of care delivered to
patients (8,24,28).

ITB is not a therapy to be approached lightly, and
to that end requires a trial to document efficacy in
controlling symptoms. This trial has routinely been per-
formed in the office of the practitioner followed by ob-
servation documenting improvement in spasticity based
upon the MAS (10). Despite some disagreement in re-
cent publications, Ashworth scale point reductions have
been used in most studies as the measurement tool of
choice as a means to document improvement in spastic-
ity (13). Currently, it is believed that a reduction in the
MAS of one point for spasticity from a cerebral mecha-
nism and a 2 point reduction in MAS for spinal cord
mediated pathology are required to consider the trial a
success and proceed with implantation of a permanent
catheter and subcutaneous pump device (10,11,29).

When patients present with spasticity that is asym-
metric, a clinical dilemma arises regarding adequate
relief from the spastic symptoms while preserving func-
tion in the unaffected extremity. Single bolus trials may
mislead patients who perceive significant improvement
in the affected extremity while overlooking the amount
of weakness experienced in the unaffected limb. In all
3 cases reported here, it was paramount to document
preservation of function in the uninvolved extremities.
This was more easily done with the catheter trial where
changes could be observed over time, rather than in a
busy office setting.

Moreover, in patients with both upper and lower
extremities weakness, a lumbar single shot bolus may

simply not result in improvement of upper extremity
spasticity. Traditionally, it was felt that baclofen was in-
effective in managing upper extremity symptoms; how-
ever, this was likely due to the use of lumber catheters.
In recent years, treatment of upper extremity spastic-
ity has become more commonplace as the catheter tip
position has been pushed cephalad (30). Cases #1 and
#3 needed both upper and lower extremity symptom
relief. The safest way to deposit intrathecal baclofen is
via a catheter placed in the lumbar space and advanced
into the upper thoracic region. Therefore, in both these
cases, a temporary catheter was not only novel but also
necessary.

An additional advantage to the catheter trial
was noted in case #2. This patient received no benefit
from the initial 50pg bolus and it was not until a much
larger dose that efficacy was achieved. In the setting
of standard single shot trialing or even repeated single
shots, this patient would have been missed as an ITB
responder. The literature would support single shots
in the dosage range of up to 100 pg but as patient #2
demonstrated, that dose would have been insufficient
to document response to ITB (10).

ConcLUSIONS

Currently, a single shot intrathecal baclofen dose is
used as a trial to assess the efficacy for long-term ther-
apy. This is an accepted practice, which is reasonable in
patients with lower extremity spasticity where intrathe-
cal baclofen placed in the lumbar spine is efficacious.
However, when more complex patients are being con-
sidered for permanent implantation of an IDDS, we feel
that a more sophisticated approach gives both the clini-
cian and patient better information. We have reported
a series of 3 cases where a temporary catheter was used
to document control of spasticity in patients with both
upper and lower extremity symptoms without causing
weakness in the contralateral extremity and preserved
function. Moreover, we were able to identify a candi-
date for long term ITB who would have been missed by
a single shot trial due to the need for higher doses in
order to obtain efficacy.
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