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Implantable drug delivery systems with morphine in fibromyalgia

—A case report—
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The fibromyalgia syndrome (FMS) could be approached by various
treatments modalities including education, aerobic exercise,
cognitive behavioral therapy, tricyclic antidepressants, serotonin
norepinephrine reuptake inhibitors, pregabalin, and so on. If other
treatments fail, opioids including morphine should be considered.
In this case report, we describe the case of a 44-year-old woman
who was diagnosed with FMS three years ago, and suffered from
severe intractable pain, side effects from other drugs, and opioid
tolerance. Administration of morphine via an implantable drug
delivery system resulted in significant improvement in the patient's
pain intensity, fibromyalgia impact questionnaire score, and sleep
disturbance. Our case demonstrates that an implantable drug
delivery system with morphine can be a potential treatment option
for refractory fibromyalgia patients. (Anesth Pain Med 2017; 12:
91-94)
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The fibromyalgia syndrome (FMS) is a chronic pain disease
characterized by widespread pain, fatigue, sleep disturbance,
depressive moods, and cognitive impairment. According to the
modified 2010 American College of Rheumatology criteria, the
usS

not

prevalence of fibromyalgia is estimated to be 5.4% in the
and 1.7% in Korea [1,2]. The pathophysiology of FMS is

fully understood. Psychological or biological stress, decreased
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descending analgesic activity, increased activity of ascending

pain transmission pathways, genetic factors, and central
sensitization secondary to persistent peripheral noxious input
are considered to be characteristics of FMS pathophysiology
[3].

Most of FMS could be managed by various nonpharmacolo-
gical and pharmacological therapies including pregabalin and
selective noradrenaline reuptake inhibitors. However, a few
patients suffer from intractable severe pain in spite of various
efforts. In these intractable FMS, opioids can be considered
carefully [3].

Continuous intrathecal analgesic administration such as that
using an implantable drug delivery system (IDDS) can be
considered when chronic pain recurs after an initial response to
strong opioids or interventional pain treatments are not
successful [4]. We expected that intrathecal opioid administration
is more effective to reduce central sensitized pain and less
systemic side effect than systemic opioid administration in
FMS. However, there is no literature about an IDDS with
morphine in FMS.

We report the case of an IDDS in an FMS patient who
suffered from side effects of other FMS treatments and opioid

tolerance.

CASE REPORT

A 44-year-old woman was diagnosed with FMS three years
ago. She had a score of 8 on the numeric rating scale for
pain (NRS; where O indicates no pain and 10, the worst pain
imaginable). The fibromyalgia impact questionnaire (FIQ) score
was 79 points. Moreover, 13 out of 18 tender points were
painful, and the patient complained of widespread pain,
especially in the upper back; sleep disturbance; fatigue; and
anxiety. The patient met the clinical criteria for FMS based on
the American

College of Rheumatology 2010 Criteria
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(widespread pain index was 10 and symptom severity index
was 8) [2]. She had no other medical problems. In the early
stage of the disease, she had been treated with pregabalin and
milnacipran. However, side effects, such as serious dizziness
and drowsiness, with 75 mg/day pregabalin and severe nausea
with 12.5 mg/day milnacipran had forced her to abandon these
treatments. We made several attempts to titrate the dosage of
the first-line drugs, such as pregabalin and milnacipran, to
achieve the desired effect, but she was not tolerant to the side
effects. She received exercise therapy, a high-dose ketamine
infusion, repeated transcranial magnetic stimulation, and
psychotherapy. However, these therapies had no effect. She
began to receive opioids (12.5 ug/h transdermal fentanyl patch)
two years after the diagnosis, but this was not used in
combination with pregabalin and milnacipran because of the
side effects. Only opioids were able to reduce her pain. The
patient received 800 g transmucosal fentanyl citrate, a 50
ng/h transdermal fentanyl patch, 24 mg/day hydromorphone
and 0.25 mg/day clonazepam. The equivalent morphine dose
was 270 mg/day orally. At that time, her NRS score was 4-5
out of 10. However, the effectiveness of opioids gradually
decreased because of opioid tolerance. The pain intensity
increased from 4 to 8 out of 10 on the NRS. Sleep
disturbance worsened. Although the opioid dose was increased
to an equivalent morphine dose of 305 mg/day, the pain relief
was insufficient and temporary. Since the patient had no
opioid addiction and second gain according to a psychiatric
interview, it was decided to introduce an IDDS.

An epidural morphine infusion was carried out to test the
intrathecal morphine pump implant. The epidural catheter tip
was positioned at the T10 level; the starting morphine dose
was 10 mg/day, which was increased to 20 mg/day for five
days. The pain intensity decreased from 8 to 4 out of 10 on
the NRS, and side effects including constipation, nausea, and
respiratory depression were not seen during the trial period.
We implanted an intrathecal drug delivery system (Synchlromed®
II drug pump; Medtronic, USA) with the catheter tip
positioned at the T10 level (Fig. 1). An intrathecal morphine
sulfate infusion was started at the rate of 1.0 mg/day. Over a
period of three months, the morphine sulfate infusion dosage
was increased for titration, until it reached 3.0 mg/day, and the
patient’s NRS score became 3 or 4. Sleep disturbance also
decreased. The FIQ score decreased from 79 to 47.
Breakthrough pain (mainly in the upper back), which occurred
on average twice a day, was controlled with 600 ug

transmucosal fentanyl. Medication for background pain was

Fig. 1. The position of the intrathecal catheter tip (at T10 level).

unnecessary. Over one year, IDDS with morphine maintained
without adverse event. Morphine dose escalation was done, till
it reached to 4.0 mg/day. During the last two months, the
daily opioid dose remained stable. Her pain intensity maintained
below moderate pain. The patient was able to work and
perform mild exercises such as stretching and walking for one

hour, and she was satisfied with the intrathecal morphine

pump.

DISCUSSION

The goal of FMS treatment is usually symptom improvement

and functional maintenance.  Multidisciplinary  treatment
combining pharmacological and non-pharmacological approaches
is recommended by experts. Duloxetine, milnacipran, and
pregabalin have shown efficacy in several randomized,
double-blind clinical trials; so, these three drugs are used as
first-line pharmacological therapy in FMS [5]. The discon-
tinuation rate for these three drugs due to adverse events
ranged from 11.4% to 27.2% (duloxetine), from 13.7% to
28.2% (milnacipran), and from 7.5% to 32.6% (pregabalin) [5].
When first-line drugs are not suitable, nonsteroidal anti-in-
flammatory drugs, tricyclic antidepressants, selective serotonin
reuptake inhibitors, skeletal muscle relaxants, and opioid are
considered [3]. In our case, we tried intravenous ketamine
infusion and repeated transcranial magnetic stimulation (rTMS)
after the treatment with the first-line drugs failed. Ketamine,
N-methyl-D-aspartate (NMDA) receptor antagonist can reduce

both thermal and mechanical wind-up in patients with FMS,



Yu Mi Ju, et al : Fibromyalgia and intrathecal morphine 93

although it does not have long-term analgesic effect [3].
Low-intensity rTMS may also be an effective treatment option
for patients with FMS for improving the pain threshold [6].

Opioid treatment in FMS is indicated for those who have
severe pain, efficacy failures, and cannot tolerate any other
therapy [3,5]. Although the use of opioids in FMS remains
controversial, they are commonly used clinically. In a US-based
prospective study of FMS treatment patterns, opioid and
tramadol prescribed 24.2% and 15.3%, respectively [7].

There is limited literature about epidural or intrathecal opioid
administration in FMS. In a small study (with 9 patients), an
epidural opioid injection reduced resting pain, the number of
tender points [8]. It is well known that there is a three-fold
elevation of substance P (SP), which is an excitatory
neurotransmitter released at pre-and postsynaptic dorsal horn
neurons, in the cerebrospinal fluid of FMS patients [9]. The
release of SP enables the removal of the magnesium block
from the NMDA receptor, which allows the wind-up
phenomenon in the spinal cord [3]. An experimental animal
study showed that an intrathecal opioid infusion was more
effective for suppressing the release of SP than a subcutaneous
opioid injection [10]. An intrathecal opioid infusion also acts
on the dorsal horn of the spinal cord by presynaptic and
postsynaptic interaction; an opioid inhibits the release of SP
and calcitonin gene-related peptide which is related to
presynaptic calcium influx and activate the postsynaptic opioid
receptors, which is finally leading to less postsynaptic
second-order neuron responsiveness [4].

Continuous intrathecal opioid administration was indicated for
those with opioid responsiveness but failure of systemic opioid
therapy due to high dose requirements or intolerable side
effects [4]. Long-term intrathecal opioid treatment for chronic
non-malignant pain reduced pain intensity by approximately
60%, and improved the activity, mood, and quality of life
[11]. The problems associated with IDDS are infection,
catheter-related problems, pump malfunction, and drug-related
problems. Among them, granuloma formation is a serious
complication [11]. High concentrations (20 mg/ml), high daily
doses (above 15 mg/day), and low flow rates for intrathecal
morphine or hydromorphone infusions increase the risk of
developing catheter-tip granulomas [12]. We expected that an
IDDS in FMS would inhibit the central sensitization of pain
[10], and would have fewer side effects than systemic opioid
treatment [12]. In systemic review, the incidence of
psychological dependence was low rate in who has no history

of abuse behavior [13]. The mean opioid dose steadily

increased during the initial 6 to 24 months; however, this has
been relatively stable over the past 6 years in patients with
chronic non-cancer pain [14].

The distribution of intrathecal morphine sulfate is known to
be associated with the catheter tip position. Moulin et al. [15]
demonstrated that the ratio of the lumbar to cisternal (L/C)
concentration of morphine sulfate with the catheter tip at L2
was higher than that at T10. Because of these pharmacokinetic
characteristics of morphine sulfate, the level of the catheter tip,
pain lesion, and occurrence of complication due to morphine
sulfate must be considered when an IDDS is performed. In
this case, the main lesion causing the pain was in the upper
back, and therefore, we decided that the lower thoracic level
was the appropriate position for the catheter tip.

In our case, we introduced an IDDS with morphine sulfate
in a FMS patient who suffered from intractable pain and was
resistant to other therapies. This case showed that an IDDS
with morphine reduced pain and the FIQ score, and improved
sleep disturbance.

In conclusion, FMS patients have chronic pain, which is
difficult to treat. If other treatments fail or are not tolerated,
an IDDS with morphine should be considered for those who
had a successful intrathecal or epidural opioid trial. This is can
be a potential treatment option for patients with refractory

fibromyalgia.
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