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Background: Various methods exist for trialing patients for intrathecal drug delivery. Currently
no standards exist regarding “best practices” for trialing techniques.

Objectives: The specific aim of the current study is to report results of patients trialed using a
low-dose intrathecal morphine technique in the treatment of chronic noncancer pain.

Setting: academic pain medicine practice
Study Design: Retrospective Review

Method: Visual analog pain scores (VAS) were obtained at the initial visit, after a 6 week
opioid-free interval prior to trial, at intrathecal doses of 25, 50, 100, 200 and 400 ug of
intrathecal morphine during the trial, at one month post-implant, and current VAS. Additionally,
intrathecal opioid doses at implant and current state are reported.

Results: VAS scores at the initial visit and after 6 weeks of opioid cessation were identical.
There was a significant improvement in VAS after the trial, which was sustained over the course
of therapy. Additionally, the use of the protocol described in this article suggests that the dose-
response relationship following opioid cessation is in the 50-400 pg/d range for intrathecal
morphine and that tolerance may be reversed during the 6 week opioid-free period.

Limitations: Small trialing study

Conclusions: Opioid taper and a 6 week opioid-free period may 1) improve long-term
analgesia versus a combination of oral/ intrathecal drug delivery system therapy 2) it may be
possible to maintain analgesia at microgram doses and 3) opioid tolerance may be reversible in
6 weeks. Further it appears that a dose response relationship for effective analgesia may be less
than 400 pg of intrathecal morphine.

Key Words: Intrathecal opioids, intrathecal drug delivery, oral opioid therapy, chronic
noncancer pain
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se of an implanted intrathecal drug delivery

various noncancer disease states. Patients with

system (IDDS) in the treatment of intractable
chronic pain has been a valuable therapeutic
modality over the last 3 decades (1). While first
described in the treatment of cancer-related pain,
intrathecal drug therapy (IDT) has been utilized for

poorly controlled pain associated with failed back
surgery syndrome, complex regional pain syndrome,
spinal stenosis, vertebral compression fractures, and
peripheral limb pain have benefited from use of an
IDDS when other less invasive measures have failed
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(2). While the use of IDT for chronic noncancer pain
has increased over the past 3 decades, there has been
relatively little literature available to guide the clinician
with regard to patient selection, trialing method, and
ultimately, initial starting dose of the intrathecally
applied drug.

A recent consensus guideline has filled the void of
a comprehensive dialogue with regard to patient selec-
tion, and has made recommendations for best practices
with regard to trialing techniques for those with non-
cancer pain (2). Likewise, the polyanalgesic consensus
panel clearly outlined from an evidence-based perspec-
tive how different drugs should be utilized in an IDDS
(3). While these documents represent a major advance
toward the goal of establishing best practices with
regard to this therapy, several questions remain. For
instance, most patients with intractable pain who are
deemed to be candidates for an IDDS present on oral
opioid therapy with diminishing results. As such, should
oral opioids be continued, reduced, or even eliminated?
Establishing appropriate starting doses for an intrathe-
cal trial in such patients is likewise based upon clinical
experience and estimation. Further, to our knowledge
the dose-response relationships for intrathecal opioids
have not been established in humans.

With regard to trialing techniques, we have recent-
ly reported the outcomes of 2 patients identified and
trialed using a clinical protocol established previously
within our center (4). This protocol utilizes an opioid
taper and subsequent application of microgram dos-
ing of intrathecal opioid with sustained efficacy. This
concept was first articulated for mass distribution in a
best practices publication by Witt and Richardson (5). In
both reports, patients initially screened and deemed to
be candidates for IDT underwent a reduction or elimi-
nation in oral opioid therapy and subsequently had an
IDDS implanted with better-improved efficacy and sta-
bilization of pain. In the current study, we describe a
low-dose intrathecal trialing protocol and outcomes in
patients presenting with intractable chronic pain who
have failed conservative therapy.

METHODS

A retrospective review of outcomes in 22 consecu-
tive patients evaluated and deemed to be candidates
for intrathecal therapy in an academic Pain Medicine
practice utilizing a low-dose intrathecal opioid proto-
col for inpatient trialing is presented. An Institutional
Review Board (IRB) approved this retrospective review.
The reported results are from all patients trialed using

this protocol in a 36 month period. Ten patients had a
diagnosis of Failed Back Surgery Syndrome with spinal
fusion being most common (7/10); laminectomy alone
(2/10); one patient failed 2 microdiscectomies. Six pa-
tients had spinal stenosis, which was deemed nonop-
erable, while 2 had scoliosis and had failed to obtain
acceptable analgesia with oral opioids. Three patients
had degenerative disc disease and were intolerant to
oral opioid therapy. One patient had Complex Regional
Pain Syndrome Type 2 with a poor response to oral opi-
oids. This patient previously had acceptable anal-
gesia with spinal cord stimulation, but unfortunately
this therapy failed after a lead fracture occurred. At-
tempts to regain stimulation by the implanting phy-
sician were unsuccessful according to the patient
history

ProTocoL

Patients with chronic noncancer pain who have
failed noninvasive therapy such as oral opioid treatment,
injection therapy, rehabilitative physical therapy, and for
whom there are no further surgical options, are deemed
potential candidates for an IDDS. After careful review of
the risks and benefits of IDT, the patient is evaluated by a
behavioral psychologist. The multidisciplinary team then
decides if the patient is appropriate for a trial of IDT.
An approved candidate is then carefully tapered off oral
opioids over a 3 to 4 week period and remains opioid-
free for 5 weeks. During the taper and opioid-free peri-
od, the patient has liberal access to our behavioral medi-
cine team; adjunctive medications such as nonsteroidal
anti-inflammatory drugs (NSAIDs) and anticonvulsants
are continued. At week 6, a pre-procedure functional
evaluation is performed by an occupational therapist
and physical therapist familiar with the protocol goals.
Following intravenous antibiotic administration, an
intrathecal catheter is placed under strict aseptic tech-
nique at the L4/5 or L3/4 level and the catheter is then
passed under fluoroscopic guidance to the T11 vertebral
level. The patient is then admitted to the hospital and an
infusion is begun at 25 pg/d of intrathecal morphine at
a concentration of 0.1mg/mL of preservative-free mor-
phine. American Society of Anesthesiologists guidelines
(6) for monitoring of patients with neuraxial therapy are
followed. Those with diagnosed obstructive sleep ap-
nea or morbid obesity are continuously monitored with
pulseoxemitry (7). The dose is titrated every 12 hours
(Table 1) until pain relief is achieved or therapy-limiting
side effects are identified.

Once efficacy is achieved, the patient remains on
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that dose for 24-36 hours and is evaluated for side ef-
fects and functional improvement with the IDT. If no
issues are identified, the catheter is removed, the pa-
tient is instructed to lie flat for one hour and is then
discharged home. Implantation in successful candidates
occurs 10-14 days later to allow any complications of the
catheter trial to be determined. Patients remain opioid-
free during this period. Upon implantation, the patient
is started at the effective trial dose and remains free of
oral opioid therapy thereafter.

Outcomes Assessments

A pre-trial VAS (8) pain evaluation is obtained while
the patient is still on opioid therapy. VAS scores are sub-
sequently obtained following the six week opioid-free
interval and following implementation of the IDT al-
lowing comparison of patient reported pain scores on
and off oral therapy.

The VAS measures patient-reported pain experi-
ences allowing for intra-patient control comparisons.
VAS scores during functional evaluation and at rest are
also obtained and compared during the trialing phase

IDDS implanted. The 2 trial failures were secondary to
urinary retention and not due to an intrinsic issue with
the trialing protocol. Two patients did not receive de-
sired efficacy with intrathecal morphine and were sub-
sequently re-trialed with hydromorphone, ultimately
achieving a satisfactory level of analgesia. The intra-
thecal dosages for these 2 patients were recorded in
morphine equivalents for the purpose of data analysis.

VAS before trial and after implant:

Prior to the opioid taper, pain scores were report-
ed as an average VAS of 7.3 = 1.9. Pain scores on the
day of admission after the 6 week opioid-free inter-
val, but prior to intrathecal catheter placement, were
7.15 = 1.1 On return to the clinic one week following
implantation, the VAS was reported to be 3.1 + 2.4.
Since the duration of therapy varied, all patient VASs
at 12 months were compared. At 12 months the VAS
had marginally increased to 3.9 + 2.6. The VAS did not

Table 1. Intrathecal protocol time course and dosing schedule.

by the occupational and physical therapists. VAS scores - -
. .. . Trial Day 1 6 am 25 mcg/day morphine
as reported are obtained by physicians during rounds
and clinic visits. Trial Day 1 6pm 50 mcg/day morphine
Trial Day 2 6am 100 mcg/day morphine
ResuLts Y sy IO
Trial Day 2 6pm 200 mcg/day morphine
Twenty-two patients were trialed using this proto-
y _p . 9 P Trial Day 3 6am 400 mcg/day morphine
col. Of those patients, ultimately 20 went on to have an
= n=17 n=10 n=2

20 n=19

B VAS

VAS
o N A O
|

n= n=
I

Initial 25 50

pg/d intrathecal morphine

100 200 400

Fig. 1. Average VAS of all patients at each dosage of intrathecal morphine. When satisfactory analgesia was achieved, dose
titration and VAS recording ceased, accounting for the decreasing number of patients. Satisfactory analgesia was considered to be
achieved when a patient reported VAS was 3.5 or less and the patient satisfaction with the level of analgesia.
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Fig 2. Number of patients achieving satisfactory analgesia as a function of the dosage of intrathecal morphine.

increase significantly after the 12 month period (3.76
+ 1.9) with a range of follow-up being 12-44 months.
Based upon VAS during the trial, a dose response rela-
tionship was established (Fig. 1).

Dose

All individual final patient doses upon the comple-
tion of the trial are plotted in Fig. 1. The lowest dose
at which efficacy was found was 50 pg/d of intrathecal
morphine (Fig. 2) with the average dose being approxi-
mately 140 pg/d. The average dose at 12 months was
335 pg/d at a concentration of 2 mg/mL preservative-
free morphine, allowing greater than 90 days between
refills. No patients are currently receiving oral opioid
supplementation.

Functional assessment during intrathecal
trial

Independent evaluation of functional status and
improvement was obtained by physical and occupation-
al therapists evaluating patients on the following crite-
ria: VAS at rest, moving from supine to sitting position,
sitting to standing , with ambulation, dressing lower
body, picking up objects from the floor, and reach-
ing overhead. VAS for each activity monitored, and
for each dose of intrathecal morphine, were obtained
for all patients throughout their trial. As efficacy was
achieved, the dose titration stopped. Patient data was
separated into groups based upon the final intrathe-

cal dose at efficacy, average VAS scores, and standard
deviation for all patients in each group were recorded.
A one-way ANOVA and Mann-Whitney U test of non-
parametric data were utilized to determine statistical
significance, which was set at P < 0.05. For statistical
analysis purposes, initial VAS scores served as a baseline
from which VAS scores at efficacy were compared, al-
lowing intra-group control comparisons. As noted in
Tables 2a-d, pain scores with all assessments of activity
were improved as a function of dose, compared to ini-
tial VAS obtained prior to starting the trial. Picking up
an object from the floor was the most painful reported
activity across the groups, but significant decreases in
VAS were still achieved for this activity.

Discussion

We present a series of 20 consecutive patients with
chronic noncancer pain currently being managed with
an IDDS who were trialed and implanted utilizing a
low-dose morphine protocol. This approach has pro-
duced 2 significant outcomes which are, in our opinion,
noteworthy: 1) establishment and maintenance of ef-
ficacy at intrathecal morphine doses significantly lower
than those previously reported in the literature and
commonly reported in clinical practice (1,9-11) and 2)
the ability to achieve acceptable analgesia without oral
opioid supplementation.

A review by Smith et al (9) presented the current
state of our understanding with regard to opioid ef-
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Table 2a. Functional results from patients obtaining analgesia at 50 ug/d (n=3). VAS scores at each trial dose with independent

functional assessment (ug/d = dose of intrathecal morphine). *= P < 0.05.

Sitting Lower Picking Overall
AS R PT i h
v gT B"‘:::led,ﬁyi | | AtRest S'S‘f’t't'l‘z M Gait Body | Up Object gv‘“ h‘:‘l‘l VAS at
uring rid g Standing Dressing | From Floor cachurig Efficacy
Initial 72+1.1 7.9+0.5 72+09 6.7+ 1.0 7.1+0.4 79+1.1 7.6+1.2 n=0
25 ug/d (n=20) 51+1.2 42+04 58+04 53+1.2 58+0.8 6.1+0.2 6.3+0.8 n=0
50 ug/d (n=19) 28+ 1.6% | 20£02% | 1.1£02* | 1.8£05* | 1.9+£07% | 32+1.9* L1x04s | 6“:? 2

Table 2b. Functional results from patients obtaining analgesia at 100 ug/d (n=7). VAS scores at each trial dose with independent
functional assessment (ug/d = dose of intrathecal morphine). *= P < 0.05.

Supine Lower Picking Overall
VAS R ted by PT/OT Sitting t Overhead
cported by At Rest to Hhng to Gait Body Up Object vernea VAS at
During Trial L. Standing : Reaching
Sitting Dressing | From Floor Efficacy
Initial 7.8£0.1 7.6£0.5 74+1.1 6.9 +1.0 7.2+0.3 7.7+ 1.0 7.5+£0.2 n=0
25 pg/d (n=20) 6.9+1.6 43+0.3 5.8+0.8 58+ 1.5 5.9+0.6 6.1+0.3 6.4+1.0 n=0
50 pg/d (n=19) 58+1.6 5.0+£0.3 4.1+£22 48+0.5 4.7+1.7 52+1.9 4.1+£0.7 n=0
100 pg/d (n=17) 28+09% | 23+0,6° | 1812 | 28027 | 22£06° | 28+18 | 18405 | | lnfg o

Table 2¢. Functional results from patients obtaining analgesia at 200 ug/day (n=8). VAS scores at each trial dose with inde-
pendent functional assessment (ug/day=dose of intrathecal morphine). *= P < 0.05.

VAS Reported by Supine o Lower Picking Up Overall
. Sitting to . . Overhead
PT/OT During At Rest to : Gait Body Object From . VAS at
X . Standing : Reaching
Trial Sitting Dressing Floor Efficacy
Initial 73+1.0 7.8 +0.7 7.3+0.6 74+12 77+14 72%0.8 7.5%+0.9 n=0
25 ug/d (n=20) 6.1+1.0 58+0.8 59+24 5.8+0.1 59+18 6.9+22 48+28 n=0
50 pg/d (n=19) 32+0.2 40+1.2 41+22 38+25 46+1.7 52+19 51+24 n=0
100 pg/d (n=17) 28+19 3.8+0.6 2.8+0.8 32103 29+0.6 3.8+2.6 1.8+2.6 n=7
200 pg/d (n=10) 1.1+1.2* | 1.9+1.5% | 25+1.1*% | 22+09* 1.8 +1.3* 3.8+2.6* 1.4 +1.2% 5 1n+=(8) g

Table 2d. Functional results from patients obtaining analgesia at 400 ug/d (n=2; average VAS without standard deviation). VAS

scores at each trial dose with independent functional assessment (ug/d = dose of intrathecal morphine). *= P < 0.05.

L Picking U
VAS Reported by Supine to Sitting to . ower l? 8P | Overhead At
. 4 At Rest .. > Gait Body Object From .
PT/OT During Trial Sitting Standing K Reaching Efficacy
Dressing Floor
Initial 7.8 7.9 7.8 7.6 7.6 7.9 7.1 n=0
25 ug/d (n=20) 7.1 6.9 6.9 6.9 7.1 7.4 6.9 n=0
50 pg/d (n=19) 4.8 5.1 5.1 5.2 5.6 5.0 5.2 n=0
100 pg/d (n=17) 4.8 4.8 49 4.2 4.3 49 4.8 n=0
200 pg/d (n=10) 4.1 4.2 4.1 4.2 4.8 4.6 4.2 n=0
n=2
400 pg/d (n=2) 0.5* 1.1* 2.1* 1.1% 2.2% 3.4* 1.2% 24
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ficacy in noncancer pain. Regarding intrathecal mor-
phine therapy, this report focused on 5 studies with
the number of participants ranging between 11 and
38 (12-16). Most participants in these studies were fol-
lowed for approximately 2 years. In these reports in-
trathecal morphine was shown to have a pronounced
analgesic effect that waned over the study period, but
was still reported as significantly improved when com-
pared to pre-implantation baseline pain scores. None of
these studies focused on the trialing technique or dos-
ing schedule as most were a titration to efficacy. Within
several of the reviewed studies, the trialing technique
varied between inpatient/ outpatient, and intrathecal
versus epidural catheter trials (17). The current study size
is comparable to these established benchmark studies
and is somewhat unique in that it establishes a protocol
for the trialing technique. Since other trialing techniques
appear to achieve acceptable pain control, the real value
of the current report may be in the ability to compare
patient interaction with intrathecal therapy against an
established norm within our center. For instance, we fre-
quently see little efficacy at the starting dose but usually
begin to see analgesia that is progressive in the 50-100
pg/d range. We have found it is important during the tri-
aling phase to keep the patient unaware of what our ex-
pected norms are to prevent bias from interfering with
the trial outcome. The current data suggest that most
patients will achieve analgesia in the 100-200 pg/d of
morphine dose-range, allowing possible dose-response
relationships to be evaluated.

Presently we are unaware of any data which sug-
gest a dose-response relationship in humans for intra-
thecal morphine has been established. Anderson and
Burchiel (12) present a dose escalation relationship over
25 months with patients starting at approximately 2.5
mg/d of intrathecal morphine and progressing to ap-
proximately 12 mg/d to presumably maintain analgesia
(10). Additionally, in this study no attempts were made
to regulate systemic opioid intake. Interestingly several
patients were able to gradually discontinue their sys-
temic opioid regimen, however at least 30% of them
continued to need both intrathecal and oral opioids. In
contrast, Deer et al (17) report a trend toward reduc-
tion of oral opioid intake, but were unable to achieve
oral opioid cessation. In contrast, the current study is
the first to report oral opioid cessation without return
to systemic intake.

While oral opioids have been a mainstay in chronic
pain management for years and are generally well tol-
erated with careful patient selection and monitoring,

there are co-morbidities which limit the usefulness of
the therapy (18). Opioid tolerance is a common cause
for loss of oral opioid efficacy, while opioid-induced
hyperalgeisa to a lesser extent may be responsible for
loss of opioid efficacy (18). It is possible that the opioid-
free interval in the current protocol, coupled with the
administration of intrathecal opioid in low doses (mi-
crograms per day) may reverse and limit the re-estab-
lishment of tolerance. This is evidenced by the modest
or absent dose escalation seen in patients on this pro-
tocol. The length of time needed to reverse opioid tol-
erance and hyperalgesia is currently unknown. Pud et
al (19) found that hyperalgesia to the cold pressor test
in opioid addicts was not reversible in 4 weeks. How-
ever Compton et al (20) and Hay et al (21) report revers-
ibility of hyperalgesia at 6 months. This suggests that
tolerance and hyperalgesia can be reversed; the time
interval necessary or the pharmacologic manipulations
which enhance this are, however, not well understood.

It has been reported that low doses of systemic opi-
oids (microgram range) may induce a hyperalgesic state.
This finding has been proposed as a possible mechanism
for the observation of significantly increased pain ex-
perienced during opioid taper (22). While the increase
in pain is usually attributed to lessening analgesia with
opioid withdrawal, the induction of a hyperalgesic
state as opioid levels decrease has also been attributed
to a paradoxical, low-dose opioid effect translated via
the opioid receptor itself (22). This is in contrast to the
opioid-induced hyperalgesic state which generally has
been attributed to the interplay between the N-meth-
yl-D-aspartate receptor and the opioid receptor via a
Protein Kinase C-mediated mechanism (22,23). In our
hands, opioid in the lower microgram range was pro-
foundly analgesic, suggesting that the low-dose opioid
observations may be a systemic phenomenon that can
be avoided by intrathecal administration. In addition,
the significant analgesia obtained in our study using
microgram dosing was at least comparable, and in
some cases superior, to the analgesia obtained in simi-
lar studies which utilize intrathecal and systemic opioid
combinations at much higher doses (10-17).

This finding is significant because of the recent re-
ports of deaths following IDDS implantation secondary
to opioid-induced respiratory depression (24). These
reported adverse events following implantation of
an IDDS occurred at doses in the mg/d range with the
lowest dose being 0.75 mg/d of intrathecal morphine,
usually in combination with systemic opioids (24).
Throughout most of the available literature, the 0.75
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mg/d starting dose, which was the lowest dose at which
mortality occurred in the Coffey study (24), would be
sub-optimal for most patients to obtain analgesia (1). It
was also suggested that titration to efficacy following
implantation of the IDDS, despite the known dosage
levels from an intrathecal trial, should be done cau-
tiously (24). This seems wise in the setting of a newly
implanted IDDS in a patient continuing oral opioid
therapy that, concomitantly, can self-escalate their oral
opioid intake. The current protocol establishes effica-
cy well below the recommended lower range starting
dose in the study by Coffey (24).

Patient acceptance of the opioid taper and the opi-
oid-free interval is a potential area of concern for many
clinicians. In our practice, IDT is suggested after oral
opioids and other interventional modalities have failed
to achieve lasting desired results. As such, patients are
somewhat aware that oral opioid dose escalation has
not been successful. Of the patients trialed using this
protocol, most reported that they could tell no differ-
ence between their VAS scores while taking oral opioids
and after stabilization in the opioid-free interval prior
to the intrathecal trial. Anecdotally, and consistent
with the low-dose systemic hyperalgesia theory (22),
many patients did report a significant increase in pain
at or near the completion of the opioid taper, which
returned to baseline by the time the patient was ready
for the inpatient intrathecal trial (data not included).
All patients in the current study reported pain scores
that were essentially identical on and off oral opioid
therapy. This anecdotal finding is in agreement with
the findings of Trescott et al (16) in the meta-analysis
examining the effectiveness of oral opioid therapy. In
this review it was determined that many patients do
not achieve long-term analgesia with oral opioids. The
current protocol selects patients who have failed oral
opioid therapy and provides an alternative route of ad-
ministration with excellent attainment of analgesia.

Another aspect of the Trescot meta-analysis which
is troubling is the lack of increase in functional capac-
ity with oral opioid therapy (18). It appears based on
those findings that achieving analgesia with oral opi-
oids may not return the patient to a more functional
state. In contrast, most studies of intrathecal therapy
report an increase in functional capacity (17). In our
study patients were observed to have improved func-
tion as assessed by physical and occupation therapists
as a function of VAS while performing activities such as
sitting, standing, walking 100 and 400 yards, and range

of motion evaluation of lower extremities during the
intrathecal trial. The physiologic mechanism behind
improvement is not entirely clear; however, a decrease
in hyperalgesic state could reasonably be possible. Cur-
rently we are conducting further investigation into the
potential for long-term increased functional capacity
using this approach to intrathecal therapy. Further, pro-
spective studies with regard to the presence of hyper-
algesia comparing patients on this low-dose protocol
with those on traditional oral therapy alone or in com-
bination with intrathecal opioid will also be necessary.

Regarding the cost of therapy, several groups have
reported that IDT does have some cost savings poten-
tial (25-27). Looking at financial models taking into ac-
count current costs and reimbursements, it has been
suggested that IDT over the course of 6-10 years may
be cheaper than treatment with common combinations
of non-generic or brand-name on-patent medications.
In this same comparison, however, it was noted that
treatment with generic medication provided potential
cost savings. The authors also correctly point out that
in most cases, patients are on a combination of oral
medications (generic and brand-name) in addition to
IDT, thus complicating any easy comparisons of cost in
real-world settings. In contrast, the current study does
allow the Deer et al (2) comparisons to be valid as no
patients are maintained on oral opioids in combination
with their IDT. While patients do frequently continue
adjunctive medications for muscle spasm or neuropath-
ic pain, the additional cost of oral opioids are avoided.
It has been estimated that the 10-year cost of intra-
thecal monotherapy with morphine is approximately
$93,000.00 based on a 6 mg/d morphine administration
(2). While the amount of drug compounded for ad-
ministration is a miniscule component of the cost, the
choice of 6 mg/d as a reasonable daily dose in the Deer
intrathecal guidelines underscores the novelty of our
findings that efficacy can be achieved at significantly
lower doses (2).

Limitations of this study are the small patient size
and the retrospective nature of the design. However,
both of these limitations are present throughout the
comparable literature in this area because prospec-
tive long-term efficacy studies are difficult to perform
in pain management. Despite these difficulties, long-
term trials with the ability for patients to cross over are
needed to accurately provide data about the efficacy of
oral opioid therapy, traditional combination intrathce-
cal/oral opioid therapy, and the current low-dose mor-
phine protocol.

www.painphysicianjournal.com
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CONCLUSION

In conclusion, we report the achievement of signifi-
cant analgesic efficacy which is sustained for at least an
average of 18 months. Additionally, this maintenance
analgesia is obtained utilizing doses of intrathecal
morphine significantly lower than the starting doses
reported in other studies. We believe this represents
an advancement which will enhance patient satisfac-
tion, reduce cost, and improve safety. Additionally, we

suggest that these data may represent the first human

noncancer pain.
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