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Abstract

Neuropathic cancer pain may be less responsive to optoids than other pain. Several studies
suggest that N-methyl-D-aspartate (NMDA )-receptor antagonists could play a role in the
trealment of neuropathic pain. Ketamine is an NMDA-receptor antagonist that is used as
an anesthetic and has been suggested as a useful drug for neuropathic pain. Subanesthetic
doses of ketamine can yield analgesia withowt hypnosis. We describe a patient who
developed neuropathic cancer pain unresponstve to ofioid escalatior and spinal
adwinistration of a combinatior. of bupivacaine morphine and was subsequently treated by
subcutlaneous continuous ketamine infusion. A starting dose of 150 mg/day provided good
pain relief and a dramatic reduction of the oral morphine dose (from 5 g io 200 mg). A
slow and progressive increase of ketamine and morphine dosage (400 mg and 200 mg by
the subcutaneous Toule, respectively) continued to provide adequate pain relief after 13
montAs of therapy despite signs of progyrssive disease. | Pain Svymptom Manage

1995:10:564-568.
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Introduction

Cancer pain that is inferred to have neuro-
pathic mechanism can be clinically challeng-
ing. Although pain mechanism should not be
used as a criterion to determine opioid
responsivencss.'? and neuropathic pain does
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not show any particular disadvantage in the
overall prognosis of the pain,* som: paticnts
with neuropathic pain are exuemely difficult
to manage.* '
Ketamine, an N-methyl-D-aspartate
(NMDA)-rcceptor noncomipetitive antagonist,
may be ap alternative olution for the treat-
ment of neuropathic vain unresponsive to
opioid escalation. Kewinine has been recog-
nized for many years as an anesthetic.” Sub-
anesthetic doses can yield analgesia without
hypnosis.® Recent reports have described pro-
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longed analgesic effects from ketamine in
patients with neuropathic pain®’® We now
report the first case in which a long-term sub-
cutanenus infusion of ketamine was used in
the home setting to manage advanced cancer
pain that was not responsive to either oral
morphine or combined morphine-bupivacaine
spinal infusion.

Patient History

A 67yearold man preserted with a 3-month
history of bilateral lumbosacral pain. The pain
interfered with his sleep and was described as
lancinating, burning, shooting, or aching in
character. On physical examination, there was
weakness in the right leg, and decreased sen-
sation along the posterior aspect of the right
thigh, leg, and foot, with areas of allodynia
and paresthesia. Computerized tomography
revealed a tumor infiltrating the lumbosacral
plexus. The nature of the primary tumor
remained unknown. Palliative radiotherapy
and buprenorphine administration were
unsuccessfull in controlling the pain and oral
morphine in escalating doses, diclofenac 75
mg twice daily parenterally, and amitriptyline,
from 25 mg (0 75 mg a day, were prescribed.
A new course of radiotherapy was proposed
again, but refused by the patient. Every
increase in opioid dosage was associated with
adverse effects, such as drowsiness, hallucina-
tons, confusion, nausca, agitation, and cpi-
sodes of myoclonus. The administration of
haloperidol in increasing doses up to 10 mg
daily and promazine 100 mg was not helpful.
During the following weeks the morphine dos-
age was gradually increased to 4 g per day
without achieving an acceptable balance
between pain relief and side effects. The dose
would “plateau” (400 mg daily and 2 g daily,
respectively) for a few weeks, after which
acceptable pain control was lost. Increasing
amitriptyline dosage yiclded more sedation
and confusion, without additional relief.

He was admitled to the outpaticnt pain
clinic for a continuous lumbar spinal infusion
of bupivacaine -and morphine. A nylon ¢.th-
eter was inuroduced at L2-3 and advaaced iato
the subarachnoid space. The catheter was t 1n-
neled and anchored to the flank. There was
frce flow of cerebrospinal fluid. A syringe
driver was connected to the catheter and n:.:-
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phine 80 mg and bupivacainel5 mg a day were
siarted continuously. A supplemental’ bolus
dose of 1 mg of bupivacaine and 5.3 mg of
morphine was akso offered “as needed.” Oral
morphine was reduced to 2 g a day according
toa schedulc already used for oral-spinal con-
version,”? and he was discharged hcme.

The patient did not tolerate this treatment.
He described an excruciating sensation (like
“a vice in the legs”) and myoclonus, without

-reporting any advantage in terms of pain

relief. He refused w continue the treaunent
preferring the previous unfavorable treatment
with oral opioids. The catheter was removed
and oral morphine was again increased to 5 g
daily. The pain was not well controlled. The
patient was not able to walk or eat because of
pain and the periods of confusion and halluci-
nations lengthened. Episodes of vomiting
appeared. His daughter, a general practitioner,
was in a hopeless state, exhausted by her
father’s poor quality of life.

A subcutaneous ‘“‘butterfly” cannula was
placed in the anterior thoracic well, and a con-
tinuous subcutaneous infusion of ketamine
150 mg a day (2 mg/kg) was given using a
portable syringe driver. Excellent pain relief
was rapidly achieved, permitting the gradual
reduction of the morphine dose to 200 mg
daily over the next 2 weeks.

The neurological side cffects dramaucally
decreased. Haloperidol 5 mg a day was mixzd
with ketamine in the same syringe, yielding
good control of vomiting. A sensation of nau-
sea remained. The patient was able to walk,
although with some difficulty due to right leg
weakness, and began eating again. Karnofsky
performance status score was 50-60. The
patient continued this treaunent for 2 months
achieving accepiable pain relief throughout
this period. He then required an increase in
kctamine dosage to 200 mg/day (about 10
mg/hr). Only rare, minor, self-limited epi-
sodes of neurological impairment, including
confusion and drowsiness, were evidenced.

Alter 3 months, the pain relief contnued w0,
be acceptable. The patient was receiving sub-
cutaneous ketamine 200 mg daily mixed with
haloperidol 5 mg daily, oral morphine 200 mg
daily, and oral prednisone 50 mg daily. Ket-
amine was temporarily discontinued due to

. inadequate availability, and the symptomalol—
ogy worscncd
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Table ] :
Blood Concentrations, Route of Administration, =
and Dosage of Ketamine (KE) and Morphine
After 5 Mooths (T1), 6 Months and 3 Weeks

({12), and 8 Months (T3)
T} T2 T8

KE dose mg 200 240 800
KE route s.c. 8.C. s.C.
KE concentration 240 396 528

(ng/mL)
MO dose mg 200 300 150(450)*
MO route o - oS s.C.
FREE 66 86 105

MOconcentration

(ng/mlL)

MO 4884 6050 2094
concentration
{ng/mL)

wr., subcutancous; os, oral; FREE MO, free inorphine; 1OT
MO, toial morphine after acid hydrotysis.
* Onal equivalent using a ratio 1/3. See text.

Morphine and ketamine plasma concentra-
tion during 5 months of therapy are shown in
Table 1. These values were obtained using a
gas chromatography method (HP 5890, scries
I1), with mass spectrometry (HP 5972) for ket-
amine and radioimmunoassay (Coat-a count
serum morphine, DPC, Los Angeles) for mor-
phine.

When a large neck mass developed, pain
level worsened. Oral morphine dosage was
increased 0 300 mg daily, and ketamine was
increased to 240 mg daily (Table 1). Drowsi-
neas and confusion appeared again. Labora-
tory findings showed a plasma creatinine con-
centration of 2.7 mg%. The patient’s oral
intake declined due to dysphagia, and Karnof-
sky performance status score was 40.

Morphine was administered as a continuous
subcutaneous infusion (150 mg dailv), and the
ketamine dosage was increased to 300 mg daily
(Table 1). The patient agreed to radiotherapy
to the neck mass but it was suspended due 10
the app~arance of intolerable side effects
(vomiting). The aosages of morphine and kct-
amine were progressively increased to 200 mg
and 450 mg daily. respectively, which again
provided acceptable pain relief unltil the
patient’s death. The total duration of ket-
amine therapy was 13 months. Th progressive
neurological impairment observed in the last
stage of illness was attributed to progression of
discas~ and the limited intake of food and flu-
ids, rether than to the effects of the drugs
adminisicied. :

Spinal NMDA receptors play a role in noci-
ceptive processing.'’ Several experimental
studies have shown that repetitive C-fiber acti-
vation produces central changes that may be
relevant to neuropathic pain and are attenu-
ated by NMDA receptor antagonists.''"'®
These experimental observations suggest that
ketamine and other NMDA antagonistc may
be use.ual in neuropail.ic cancer pain. Ket-
amine has many properiies that may be advan-
ageous in advanced cancer patients, inclu ling
rapid onset of effect and low incidence of res-
piratory depression. However, so-called emner-
gence reactions, excessive salivation, and pro-
longed recouvery time limit its routine use. Side
effects of excess salivation, purposeless move-
ments, and behavior changes have been
reported after both intravenously and intrs-
muscular use.'?

Administration of subdissociative doses of
ketamine provide balanced sedation with lim-
ited respiratory depression, emergence phe-
nomena, and significant changes in blood
pressure or heart rate.® The dosage that leads
to side effects is not clear, especially in
advanced cancer paticnts, who are often pre-
disposed to confusion and delirium due to
tumor effects, mewabolic disturbances, or the
use of other drugs.

The daily dose of kelamine initially used in
our patient was very low compared to previous
experience in chronic pain and cancer pain
patients (ranging from 0.2 mg/kg/hr 10 1.5
mg/kg/hr).>"*% In a previous report. 18 of
18 patients achieved good pain relicf with
infusion rates of 60-360 mg/day (2-15
mg/hr).'"" Several routcs of administration
were used by Luczak et al. (cited in Twy-
cross'®), mostly to relieve pain on riovement
(e.g.. turning and washing bedridden
patients) in 26 cancer patients with different
pain syndromes (dosage ranging from 40 to
180 mg/day). Some paticuts described in
these reports received ketamine for 4-6
months. In other experiences with ketamine
in neuropathic cancer pain, the dosage could
be reduced during the course of the therapy
without a return of pain.'

Our patient was administered ketamine for
over 1 year. Although a placebo effect might
be considercd, the duration of good effect in
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a cancer patient unresponsive to opioids
makes this possibility unlikely. The dose of ket-
amine was gradually increased to 450 mg a
day. Although tolerance and enzyme induc-
tion have been reported following chronic
administration, the slow escalation seems
more attributable to an increase of the pain
from the progression of the cancer than the
appearance of ketamine tolerance.

Although the side effects of ketamine often
outweight the benefits, in this patient the neu-
rologic symptoms were attributable to the pre-
vious high opioid dosage and were reduced
after starting ketamine. Important adverse
effects, such as injection site inflammation,
salivation, and insomnia, were not observed in
spite of the long period of administration and
the dosage used in time. The ketamine blood
concentration was related to dose increases
during the treatment. Norketamine, an active
metabolite with onc-third the potency of ket-
amine, can account for part of the analgesic
effect observed with a constant infusion. The
influence of this metabolite possibly reduced
the need for higher opioid and ketamine
doses. Norketamine concentrations are higher
following oral administration than parenteral
administration, probably from first-pass
metabolism.* Ketamine metatolites were not
determined in this case.

Free morphine blood r>ncentration
decreased while toal morphine blood concen-
tration (including morphine-6-glucuronide
and morphine-3glucuronide) increased when
the dosage of oral morphine was increased
from 200 mg up to 300 mg after about 7
weeks. The frce morphine/total morphine
ratio changed (about 1/20) when morphine
150 mg was continuously administered by sub-
cutaneous route. Tne response in this case
suggests that ketamine may have a positive
effect on opioid responsiveness, reversing a
rightward shift of the dose-response curve that
may be typical of some pain syndromes. Ket.
amine infusion may represent an alternative
pharmacological method to control ncuro-
pathic cancer pain.

The influence of ketamine on opioid anal-
gesia could also result from a reversal of
opioid tolerance. Mu-opioid tolerance involves
the mediation of NMDA receptors and the
nitric oxide system.?' Mu-opioid-NMDA recep-

tor interaction results in-an increase of intra-.

celiular free calcium.”® NMDA receptor
antagonists would be expected to inhibit toler-
ance to the analgesic effect of repeated mor-
phire administration, interfering with the cel-
lular and molecular changes thought to be
involved in pain tolerance mechanisms,*-%*
Regarding the myoclonus induced by spinal
morphine, this effect is well recognized,
although the mechanism is not clear. It was
refractory to local anesthetic addition at the
concentration used in this patient. This obser-
vation has been already reported with other
opioids.?® We found that a low-dose continu-
ous subcutanecous infusion of ketamine was
reliable and well accepted. By changing the
skin site every 2 days, we did not observe
adverse reactions at the subcutaneous site.
The use of continuous subcutaneous ketamine
may be useful in neuropathic cancer pain
unresponsive to opioids. Other studies should
be performed to confirm the role and the
optimal do=age of this drug in cancer pain.
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