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Intrathecal Versus Oral Baclofen: A Matched Cohort Study of
Spasticity, Pain, Sleep, Fatigue, and Quality of Life

Zachary L. McCormick, MD, Samuel K. Chu, MD, Danielle Binler, MS,
Daniel Neudorf, DO, Sunjay N. Mathur, MD, Jungwha Lee, PhD, MPH,

Christina Marciniak, MD
Abstract
Background: Baclofen commonly is used to manage spasticity caused by central nervous system lesions or dysfunction. Although
both intrathecal and oral delivery routes are possible, no study has directly compared clinical outcomes associated with these
2 routes of treatment.
Objective: To compare spasticity levels, pain, sleep, fatigue, and quality of life between individuals receiving treatment with
intrathecal versus oral baclofen.
Design: Cross-sectional matched cohort survey study.
Setting: Urban academic rehabilitation outpatient clinics.
Participants: Adult patients with spasticity, treated with intrathecal or oral baclofen for at least 1 year, matched 1:1 for age,
gender, and diagnosis.
Methods: Standardized surveys were administered during clinic appointments or by telephone.
Main Outcome Measures: Surveys included the Penn Spasm Frequency Scale, Brief Pain Inventory, Epworth Sleepiness Scale,
Fatigue Severity Scale, Life Satisfaction Questionnaire, and Diener Satisfaction with Life Scale.
Results: A total of 62 matched subjects were enrolled. The mean (standard deviation [SD]) age was 46 (11) years with a mean
duration of intrathecal baclofen or oral baclofen treatment of 11 (6) and 13 (11) years, respectively. There were 40 (64%) male and
22 (36%) female subjects. Primary diagnoses included spinal cord injury (n ¼ 38), cerebral palsy (n ¼ 10), stroke (n ¼ 10), and
multiple sclerosis (n ¼ 4). The mean (SD) dose of intrathecal and oral baclofen at the time of survey were 577 (1429) mg/day
and 86 (50) mg/day, respectively. Patients receiving intrathecal compared with oral baclofen experienced significantly fewer
(1.44 [0.92] versus 2.37 [1.12]) and less severe (1.44 [0.92] versus 2.16 [0.83]) spasms, respectively as measured by the Penn
Spasm Frequency Scale (P < .01; P < .01). There were no significant differences in pain, sleep, fatigue, and quality of life between
groups. Subanalysis of patients with SCI mirrored results of the entire study sample, with significant decreases in spasm frequency
and severity associated with intrathecal compared to oral baclofen (P < .01; P < .01), but no other between group differences.
The mean (SD) percent change in dose of oral (21% [33%]) compared with intrathecal (3% [28%]) baclofen was significantly larger
two years prior to the date of survey (P ¼ .02).
Conclusions: Long-term treatment with intrathecal compared with oral baclofen is associated with reduced spasm frequency and
severity as well as greater dose stability. These benefits must be weighed against the risks of internal pump and catheter
placement in patients considering intrathecal baclofen therapy.
Introduction

Baclofen, a gamma-aminobutyric acid B (GABAb)
agonist [1], commonly is used to manage spasticity
caused by central nervous system lesions or dysfunction
[2,3]. Both intrathecal and oral delivery routes
are possible. Control of spasticity typically is first
1934-1482/$ - see front matter ª 2016 by the American Academy of Physi
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attempted with oral baclofen, as intrathecal delivery
requires surgical placement of an internal pump and
catheter system, pump battery replacement every
5-7 years, and regular pump reservoir refills at least
every 6 months [3-5]. When administered via the oral
route, only a fraction of this medication passes the
blood�brain barrier, where target GABAb receptors are
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located [6,7], thus necessitating greater doses of
medication to achieve the desired effects compared to
intrathecal delivery. This potentially results in un-
wanted side effects, including urinary retention,
confusion, drowsiness, sleepiness, dizziness, nausea,
and constipation, among other symptoms [6,8-10].

Alternatively, the administration of baclofen via the
intrathecal route allows for placement of medication in
close proximity to target GABAb receptors, which allows
for the use of much lower doses compared to oral
delivery [11-13]. With intrathecal administration, clini-
cians can use continuous dosing to minimize high peak
and low trough medication levels [10]. Additionally, the
rate of medication delivery can be customized to
change as frequently as every 15 minutes to accommo-
date variations in spasticity throughout the day [10].

Intrathecal administration of baclofen has been
reported to result in greater control of spasticity with
fewer side effects compared with oral dosing. However,
pump placement requires commitment to periodic
pump reservoir fills and surgery, including pump and/or
catheter replacements, and is associated with a number
of life-threatening complications (albeit rarely). Mea-
surements that reflect the patient’s voice in long-term
outcomes and quality of life are needed to better
inform patient choices in health care options over a
lifetime of care [14]. To date, there has never been a
direct comparison of treatment with intrathecal versus
oral baclofen. The purpose of the present study was
to compare patient-centered measures of spasticity
control, pain, sleepiness, fatigue, and quality of life in
patients treated with intrathecal versus oral baclofen,
as each of these outcome domains may be affected
differently by the 2 routes of delivery.

Methods
Design
This was a cross-sectional survey of patients receiving
either intrathecal or oral baclofen therapy. Surveys
were administered prospectively by telephone or at the
time of subjects’ clinic follow-up appointments. The
local institutional review board approved this study,
and all subjects gave informed consent for study
participation.
Participants
Individuals 18 years of age and older who had been
treated with intrathecal or oral baclofen for at least
1 year were recruited from a single-site outpatient
academic Physical Medicine and Rehabilitation practice
during routine visits between January 2012 and January
2015. Individuals who were not able to understand the
consent process because of cognitive impairment were
excluded. Clinicians at the study site were asked to
identify patients who had received intrathecal or oral
baclofen therapy. Additionally, a list of all individuals on
intrathecal baclofen therapy managed at the study
location was used to recruit all potential subjects. This
list is maintained as a part of routine clinical care to
ensure that intrathecal baclofen pump alarm dates
are not missed so as to avoid baclofen withdrawal.
Electronic medical records also were queried for diag-
nostic and billing codes to identify patients who met
study inclusion criteria, as well as to verify length and
dosing of ITB or oral baclofen therapy. Demographic
information was extracted from the medical record,
which included age, gender, etiology of spasticity
(primary diagnosis), duration of time since the initiation
of antispasticity medication, whether antispasticity
medications other than baclofen were being used, and
whether opioid agents were being used. Potential
subjects between intrathecal and oral baclofen groups
were matched by age � 10 years, gender, and etiologic
diagnosis of spasticity.
Outcome Measures
Outcome measures were selected on the basis of
domains that are known to be affected by baclofen and
may be differentially influenced by an intrathecal versus
oral route of medication delivery. Subjects completed
surveys during their routine clinic appointments or
by telephone. Standardized questionnaires chosen to
assess the effectives of the treatment included:

1. Penn Spasm Frequency and Severity Scale (PSFS). This
measure provides a patient rating of spasm fre-
quency, rated in integers from 0 to 4; no spasms (0),
mild spasms induced only by stimulation (1), infre-
quent full spasms occurring less than once per hour
(2), spasms occurring more than once per hour (3),
and spasms occurring more than 10 times per hour
(4), and spasm severity, rated as integers: none (0),
mild (1), moderate (2), and severe (3) [15,16].

2. Brief Pain Inventory (BPI). This measure indicates
patient reported intensity of pain and pain interfer-
ence with various activities. Responses are graded on
an integer scale from 0 (no pain or pain interference)
10 (most pain or pain interference imaginable) [17].

3. Epworth Sleepiness Scale (ESS). This measure
assesses patient rated level of daytime sleepiness or
sleep propensity. The questionnaire solicits the
chance that subjects feel that they might doze in
8 specific situations on an integer scale from 0 to 3,
with the total score ranging from 0 (no sleepiness) to
24 (high degree of sleepiness) [18,19].

4. Fatigue Severity Scale (FSS). The FSS uses a 7-point
Likert scale to rate the level of agreement or
disagreement for 9 statements related to fatigue.
The scores are averaged, such that a range from
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1 (no fatigue) to 7 (greatest possible amount of fa-
tigue) is possible [20].

5. Life Satisfaction Questionnaire (LSQ). The LSQ mea-
sures global life satisfaction as well as satisfaction in
specific domains (leisure, occupation, etc) on a
6-point integer scale. Scores are averaged, such that
a range from 1 to 6 is possible, with larger numbers
indicating greater satisfaction [21].

6. Satisfaction with Life (SWLS). The SWLS assesses
overall life satisfaction with life by using 5 state-
ments rated on a 7-point scale, for a possible total of
0-35 points. Greater numbers indicate greater satis-
faction with life [22,23].

In addition, a standardized questionnaire was devel-
oped by the authors of this study to assess oral spasticity
medication use: the Oral Spasticity Medication Survey.
This questionnaire is shown in Appendix A.
Long-Term Baclofen Dose Stability
Table 1
Patient characteristics

Demographics

Intrathecal
Baclofen*
(n ¼ 31)

Oral
Baclofen*
(n ¼ 31) P Value

Age, y .82
Mean (SD) 45 (11) 46 (12)

Gender, % (n) .99
Male 64 (20) 64 (20)
Female 36 (11) 36 (11)
Long-term baclofen dose stability related to intra-
thecal versus oral use was evaluated as there is minimal
development of a tolerance effect with long-term
intrathecal baclofen use [4,24-26], yet there is no
available study for comparison of potential long-term
tolerance of oral baclofen. The long-term stability of
the intrathecal and oral baclofen daily doses was
determined by calculating the change in dose between
time of survey and 1, 2, and 3 years earlier than time of
survey.
Primary diagnosis, % (n) .27
Spinal cord injury

Quadriplegia 38 (12) 45 (14)
Statistical Analysis
Paraplegia 23 (7) 16 (5)
Cerebral palsy 16 (5) 16 (5)
Multiple sclerosis 7 (2) 7 (2)
Stroke 16 (5) 16 (5)

Duration of time since initiating
antispasticity medication

.25

Mean (SD) 11 (6) 13 (11)
Taking other oral antispasticity
medication (tizanidine, diazepam,
etc; includes oral baclofen in
intrathecal baclofen
patients), % (n)

.56

Yes 6 (2) 3 (1)
No 94 (29) 97 (30)

Taking opioid medication, % (n) .20
Yes 13 (4) 26 (8)
No 87 (27) 74 (23)

Taking a medication with
side effect of fatigue or
somnolence, % (n)
Yes 55 (18) 58 (17) .80
No 45 (13) 42 (14)

Medications associated with fatigue of somnolence in this cohort
include tricyclic anti-depressants and other agents with anticholin-
ergic properties, antihistaminergic agents, antipsychotic agents, and
antiepileptic drugs.
SD ¼ standard deviation.
* Matched by age � 10 years, gender, and primary diagnosis.
A sample size of 31 subjects in each group (intra-
thecal versus oral baclofen) was required to achieve
80% power to detect a mean of paired differences of
0.5 in the primary outcome PSFS with an estimated
standard deviation (SD) of differences of 1 and with an
alpha of .05 when a 2-sided paired t-test was used.
Seventy-seven total individuals were recruited until
31 matched pairs could be matched. Thus, a total of
62 subjects were included for data analysis, whereas
15 were excluded.

All analyses were performed using with SAS version
9.4 (SAS Institute, Cary, NC). Data were checked for
implausible values and distributional form by the use of
summary statistics and graphical displays. Means and
SDs were calculated for normally distributed data
and medians and 25%-75% interquartile ranges were
calculated for data that was not normally distributed.
Two-sample t-tests were used to compare continuous
data and c2 or Fisher exact tests were used to compare
categorical data between the intrathecal and oral
baclofen groups. Linear regression was performed to
control for the potential confounding effect of pain on
sleep and quality of life. The level of significance was
set at .05. Two-sided testing was used for all hypothesis
testing.
Results

Patient characteristics grouped by intrathecal versus
oral baclofen therapy are shown in Table 1. Sixty-two
matched subjects were included in this study. The
mean (SD) age was 46 (11) years with a mean duration of
intrathecal baclofen or oral baclofen treatment of 11 (6)
and 13 (11) years, respectively. There were 40 (64%)
male and 22 (36%) female subjects. Primary diagnoses
included spinal cord injury (SCI) (n ¼ 38), cerebral palsy
(n ¼ 10), stroke (n ¼ 10), and multiple sclerosis (n ¼ 4).
There were no significant differences between groups
with regard to demographics.

Intrathecal and oral baclofen doses annually
during the 3 years before the date of survey are
shown in Table 2. Long-term intrathecal compared



Table 2
Long-term baclofen dose stability

Intrathecal (IT) Oral P Value

Dose of baclofen at date of survey (mg/d for IT; mg/d for oral)
N 29 28
Mean (SD) (mg/day for IT; mg/d for oral) 577 (1429) 86 (50)

Dose of baclofen 1 y before survey
N 29 23
Mean (SD) (mg/d for IT; mg/d for oral) 576 (458) 78 (50)

Percent change in dose from survey to 1 y previously
N 28 23
Mean (SD) (mg/day for IT; mg/d for oral) 3% (27%) 9% (39%) .46

Dose of baclofen 2 y before survey
N 29 21
Mean (SD) (mg/d for IT; mg/d for oral) 558 (396) 69 (51)

Percent change in dose from survey to 2 y previously
N 29 21
Mean (SD) (mg/d for IT; mg/d for oral) 3% (28%) 21% (33%) .02

Dose of baclofen 3 y before survey
N 29 24
Mean (SD) (mg/d for IT; mg/d for oral) 519 (362) 70 (52)

Percent change in dose from survey to 3 y previously
N 28 24
Mean (SD) 5% (36%) 15% (35%) .32

Absolute change in dose from T0 to T-1 year
N 28 24
Mean (SD) (mg/d for IT; mg/d for oral) 12 (161) 8 (17)

Absolute change in dose from T0 to T-2 year (ITB mg/d; oral baclofen mg/d)
N 28 23
Mean (SD) (mg/d for IT; mg/d for oral) 29 (200) 14 (21)

Absolute change in dose from T0 to T-3 y
N 28 21
Mean (SD) (mg/d for IT; mg/d for oral) 68 (342) 15 (27)

Absolute and relative dose changes 1 (T1), 2 (T2), and 3 (T3) years before the date of survey (T0) and compared between the IT vs oral group.
SD ¼ standard deviation.
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with oral baclofen dose stability is shown in Figure 1.
Long-term dose stability is more frequent in patients
treated with intrathecal compared to oral baclofen.
The mean (SD) percent change in dose of oral
(21% [33%]) compared with intrathecal (3% [28%])
baclofen was significantly larger 2 years before the
date of survey (P ¼ .02). There were no significant
differences in the mean percent change in dose
between groups at 1 or 3 years before the date of
survey (P ¼ .46; P ¼ .32).

Descriptive baclofen treatment questionnaire data
and group comparisons are shown in Table 3. Patients
receiving intrathecal rather than oral baclofen experi-
enced significantly fewer (1.44 [0.92] versus 2.37 [1.12])
and less severe (1.44 [0.92] versus 2.16 [0.83]) spasms,
respectively as measured by the PSFS (P < .01; P < .01).
There were no significant differences in pain (BPI), sleep
(ESS), fatigue (FSS), or quality of life (LSQ, SWLS)
between groups.

A subanalysis of patients with SCI (Table 4) mirrored
results of the entire study sample, with significant de-
creases in spasm frequency and severity associated with
intrathecal compared with oral baclofen as measured by
the PSFS (P < .01; P < .01), but no other significant
differences between groups with regard to pain (BPI),
sleep (ESS), fatigue (FSS), or quality of life (LSQ, SWLS).
PSFS scores in patients treated with intrathecal
compared with oral baclofen, stratified by the 3 most
common diagnoses (SCI, cerebral palsy, and stroke) are
shown in Figure 2. For all diagnoses, spasticity is
significantly less frequent and less severe in patients
treated with intrathecal compared with oral baclofen
(P < .01 in all cases).

The results of linear regression demonstrated no
difference in sleep (ESS) or quality of life (LSQ, SWLS)
scores between the patients treated with intrathecal
versus oral baclofen when controlling for pain (BPI pain
interference score) (P > .05 in all cases).

Discussion

The present study is the first to compare clinical
outcomes of long-term intrathecal versus oral baclofen
use. The results demonstrated significantly lower
levels of spasm frequency and severity associated with
intrathecal compared with oral baclofen treatment.
The mean spasm frequency and severity scores re-
ported by individuals using intrathecal baclofen
indicated “spasms induced only by stimulation” that
were “mild” in severity. In contrast, the mean spasm



Figure 1. (A) Intrathecal baclofen dose (mg/day) and (B) oral baclofen dose (mg/day) over time, respectively. The baseline dose represents the
time of survey and T1, T2, and T3 represent the dose 1, 2, and 3 years before the date of survey, respectively. Each colored line represents a
unique patient. Long-term dose stability is more frequent in patients treated with intrathecal compared with oral baclofen.
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frequency and severity scores reported by individuals
using oral baclofen indicated “infrequent full spasms
occurring less than once per hour” that were
“moderate” in severity. These data are consistent with
previous reports of spasticity control in patients
treated with long-term intrathecal baclofen [4,27].



Table 3
Baclofen treatment questionnaire results for all patients

Intrathecal Oral Intrathecal vs Oral

Mean SD Mean SD P Value

Penn Spasm Frequency Scale (PSFS)
Spasm Frequency Score 1.44 0.92 2.37 1.12 <.01
Spasm Severity Score 1.44 0.92 2.16 0.83 <.01

Brief Pain Inventory (BPI)
Average NRS pain score 3.79 2.72 5.42 2.81 .22
Worst NRS pain score in last 24 hours 4.21 2.99 6.58 3.31 .13
Least NRS pain score in last 24 hours 2.16 2.43 3.05 2.39 .54
NRS pain score currently 3.05 2.74 4.79 3.24 .20
Pain severity score 3.3 2.54 4.96 2.65 .19
Last 24 hours, pain interfered with:
General Activity 2.84 3.25 3.16 3.34 .45
Mood 2.89 3.36 2.89 3.97 .80
Relations with other people 1.84 2.75 1.58 2.46 .21
Sleep 4.37 3.71 3.58 3.88 .81
Enjoyment of life 3.11 3.14 3.37 2.75 .38

Pain Interference score 2.84 2.71 2.72 2.42 .99
Epworth Sleepiness Scale (ESS)

Total score 7.72 6.25 8.16 5.86 .70
Fatigue Severity Scale (FSS)

Average score 3.26 1.71 3.36 1.52 .68
Life Satisfaction Questionnaire (LSQ)

Average score 4.14 0.86 4.03 1.25 .39
Diener Satisfaction with Life Scale (SWLS)

Total score 20.74 6.22 21.63 8.45 .35

SD ¼ standard deviation.
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No literature is available for comparison to spasticity
control in patients treated with long-term oral
baclofen.
Table 4
Baclofen treatment questionnaire results for individuals with spinal cord i

Intrathecal

Mean SD

Penn Spasm Frequency Scale (PSFS)
Spasm Frequency Score 1.44 0.92
Spasm Severity Score 1.56 0.78

Brief Pain Inventory (BPI)
Average NRS pain score 3.79 2.72
Worst NRS pain score in last 24 h 4.21 2.99
Least NRS pain score in last 24 h 2.16 2.43
NRS pain score currently 3.05 2.74
Pain severity score 3.3 2.54
Last 24 hours, pain interfered with:
General activity 2.84 3.25
Mood 2.89 3.36
Relations with other people 1.84 2.75
Sleep 4.37 3.71
Enjoyment of life 3.11 3.14

Pain Interference score 2.84 2.71
Epworth Sleepiness Scale (ESS)

Total score 7.72 6.25
Fatigue Severity Scale (FSS)

Average score 3.26 1.71
Life Satisfaction Questionnaire (LSQ)

Average score 4.14 0.86
Diener Satisfaction with Life Scale (SWLS)

Total score 20.74 6.22

SD ¼ standard deviation.
Unexpectedly, the present data did not demonstrate
a difference between the intrathecal versus oral
baclofen group with regard to sleepiness and fatigue,
njury

Oral Intrathecal vs Oral

Mean SD P Value

2.37 1.12 .02
2.16 0.83 .03

5.42 2.81 .13
6.58 3.31 .07
3.05 2.39 .30
4.79 3.24 .13
4.96 2.65 .11

3.16 3.34 .79
2.89 3.97 .99
1.58 2.46 .73
3.58 3.88 .62
3.37 2.75 .81
2.72 2.42 .90

8.16 5.86 .83

3.36 1.52 .80

4.03 1.25 .76

21.63 8.45 .68



Figure 2. (A) Spasm frequency score (lower is less frequency) and (B) spasm severity score (lower is less severe), respectively, in patients treated
with intrathecal versus oral baclofen. Results are stratified into the 3 most common diagnoses: spinal cord injury (blue), cerebral palsy (red), and
stroke (green). For all diagnoses, spasticity is significantly less frequent and less severe in patients treated with intrathecal compared to oral
baclofen (P < .01 in all cases).
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2 common side effects of baclofen treatment and
purported benefits of intrathecal delivery. This study
represents the real-life management of baclofen for
patients with spasticity, rather than a randomized study
using a dosing protocol, and thus, these finding may
be related to the particular cohort studied and the
management style of their physicians. In this sample,
clinicians generally titrated baclofen to the limit
of tolerance with regard to side effects in order to
maximize spasticity control as much as possible. At
this threshold, superior control of spasticity was
possible with intrathecal compared with oral baclofen;
however, these data suggest that side-effects may
be unavoidable regardless of the route of medication
delivery when using this dose management strategy.
Further comparative study of intrathecal versus oral
baclofen delivery with regard to the severity of other
known common side effects of this medication, such as
urinary retention, confusion, dizziness, nausea, and
constipation [6,8-10] is needed.

This study indicated no difference in global pain in
the intrathecal versus oral baclofen groups. It must
be noted that, although not statistically significant
(P ¼ .07), the mean “worst NRS pain score in the last
24 hours” was smaller in magnitude in the intrathecal
compared with the oral baclofen group by a margin
of 2.3, exceeding the minimal clinically important
difference [28]. It must be noted that “global pain”
rating assessed on the BPI pertains to any pain, not just
pain associated with spasms. Given that this study was
primarily designed to assess differences in spasticity
rather than global pain, and that this was a non-
randomized sample, the present data do not necessarily
indicate that intrathecal compared with oral baclofen
more effectively reduces pain, as baseline group dif-
ferences in pain or other related confounding factors
may exist. Rather, these findings suggest that further
comparative study of intrathecal versus oral baclofen
with regard to decreasing global pain is needed,
particularly given the frequency of this problem in in-
dividuals with central nervous system lesions or
dysfunction [29-32]. Notably, the GABAb receptor has
known antinociceptive properties [33,34] and there is
preliminary evidence for pain reduction [35-37], even
independent of spasticity control [38-40] associated
with intrathecal use in humans.

This study demonstrated no difference in reported
quality of life in the intrathecal versus oral baclofen
groups. These results must be interpreted cautiously,
given the previously mentioned possibility of baseline
differences in perceived quality of life between groups.
Quality of life is a complex and multifaceted outcome
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measure, which would be best evaluated in a random-
ized comparative study. However, it is notable that in-
dividuals with an implanted pump and catheter system
requiring regular refills by injection did not report
reduced quality of life compared to individuals taking
oral baclofen. This finding is consistent with previous
study demonstrating that patients managed with
intrathecal baclofen viewed “life as a whole” as “rather
satisfying” and were “satisfied” or “very satisfied” with
their intrathecal baclofen pump in general [4].

This study demonstrated a significant degree of dose
stability associated with intrathecal compared with oral
baclofen treatment. The mean change in dose of
intrathecal baclofen ranged from 3% to 5% in the 3 years
preceding survey, whereas the mean change in dose of
oral baclofen ranged from 9% to 21% during the same
time-period. These finds within the intrathecal cohort
are consistent with previous descriptions of minimal
dose change with long-term use of intrathecal baclofen
[4,24-26]. This is the first description of dose changes of
oral baclofen after long-term use and indicates that
doses change may be significant, even after a prolonged
treatment duration.

Although this study demonstrates advantages in
spasticity control and dose stability with intrathecal
compared with oral baclofen, these benefits must be
weighed against the potential risks of intrathecal bac-
lofen therapy on a patient-to-patient basis. Potential
complications associated with intrathecal baclofen
therapy include cerebrospinal fluid leak, fistula forma-
tion, pseudomeningocele, pump implantation site
wound dehiscence, infection, and pump or catheter
malfunction [5,11,16,41,42]. Discussion with patients
considering intrathecal baclofen therapy regarding
these potential risks is necessary.

We aimed to assess patient-centered outcomes in
accordance with the Patient Centered Outcomes
Research Initiative, which focuses on clinical outcomes
of treatments as defined by the patient’s experience
rather than more objective measurement that may have
only an indirect effect on the patient’s perception
of their own improvement [14]; however, future
studies that compare objective outcomes of baclofen
treatment via the intrathecal versus oral route are
needed. Assessment of reductions in pressure ulcers,
contractures, kyphoscoliosis, and cost-effectiveness
analysis also would be of value.
Study Limitations
This study is limited by its cross-section design
and resulting potential selection bias. Although a
randomized, prospective comparison of long-term
treatment outcomes of intrathecal versus oral baclo-
fen would be ideal, the logistical challenges of such a
trial are considerable. Short of a randomized prospec-
tive study, the present cross-sectional design does
provide a high quality of evidence compared with
retrospective investigation. Additionally, subject
matching by age, gender, and diagnosis minimized study
bias. The sample size of this study also limits interpre-
tation of results. Although the study was powered to
detect a significant difference in spasm frequency and
severity as measured by the PFPS, the primary outcome
measure, it was not powered to detect a statistically
significant change in overall pain, sleep, fatigue, or
quality of life on the measures used.

Conclusions

Long-term treatment with intrathecal compared with
oral baclofen is associated with reduced spasm fre-
quency and severity as well as greater dose stability.
These benefits must be weighed against the risks of in-
ternal pump and catheter placement in patients
considering intrathecal baclofen therapy.
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Appendix A
Oral Spasticity Medication Survey

1. What oral anti-spasticity medications do you
currently take? What dose?

a. Baclofen (Lioresal)

i No Yes: Dose _____________

b. Tizanidine (Zanaflex)
i No Yes: Dose _____________

c. Dantrolene (Dantrium)
i No Yes: Dose _____________

d. Diazepam (Valium)
i No Yes: Dose _____________

e. Other
i No Yes: Dose _____________

2. When did you start using oral anti-spasticity
medications?

a. Date: ____________________________________
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