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lnhpducrion 
Cancer pain that is inferred to have neure 

pathic mechanism can be clinically challcng- 
ing. Although pin mechanism should not be 
used as a criterion to determiuc opioid 
responsivencsi,” and ncuropathic pain does 

AU&U r$wint rqu”tj to. Dr..%-ba*tiano Mcrtadantr, 
Prin Wclicl and Palli.ctiw <‘;rrc, SXS407: \1a Libcrti 
191, 90125. Pakrnw. ItAv. 

Arc+ei/or publirtiion: January 13. 1995. 

not show any particular disadvantage in the 
overall prognosis of the pain.’ som:* patients 
with neuropathic pain arc extremely dificult 
to manage.’ 

Ketamiuc. au N-methyl-D-aspartate 
(NMDA)-rcccptor noncompetitive antagonist, 
may be ap alternative kolution for the treat- 
ment of ncuropathic :,ain unresponsive LO 

opioid escalation. Ketalnine has been recog- 
nized for many yean as an anesthetic.” Sub 
anesthetic doses can yield analgesia without 
hypnosis.” Recent reports have described pr+ 



longed analgesic effects from kecamine in 
patients with neuropathic pG5*‘*’ We now 
report the first case in which a long-term sub 
cutaneous infusion of lcetamine was used in 
the home setting to manage advanced cancer 
pain that was not responsive lo’ eirher oral 
morphine or combined morphine-bupivacaine 
spinal infusion. 

A 67yearold man preselrred with a 3-mont.h 
history of bilateral lumbosacrat pain. The pain 
interfered with his steep and was described as 
tancinating, burning, shooting, or aching ir, 
character. On physirat examination, there was 
weakness in the right leg, and decreasc<l sen- 
sation along the potierior aspect of the right 
Lhigh, leg, and fool, with areas of allodynia 
and paresthesia. Computerized lomography 
rcveated a tumor infiltrating the tumbosacral 
plexus. The nature of the primary tumor 
remained unknown. Palliative radiotherapy 
and buprenorphine administration were 
unsuccessful1 in conuotting the pain and oral 
morphine in escalating doses, dictofenac 75 
mg twice daily parenteratty. and amiuiptytine. 
from 25 mg LO 75 mg a day, were prescribed. 
A new coume of radiolhcrapy was proposed 
again, but refused by the patient. Every 
increase in opioid dosage was associated witi 
adverse effects, such as drowsiness. hallucina 
lions, confusion, nausea, agimtion. and epi- 
sodes of myoctonus. The adminisu-ation of 
haloperidot in increasing doses up 10 IO mg 
daily and promazine 100 mg was not helpful. 
During the Cottowing weeks the morphine dw 
age was gradually increased to 4 g per day 
without achieving an acceptable balance 
between pain relief and side effecti. The dose 
would “plateau” (400 mg daily and 2 g daily, 
respectively) for a few weeks, after which 
acceptable pain comrot wds lost. tncrezing 
amiuiptytine dosage yielded more sedation 
and confusion, without additional relief. 

He was admitted to the oucp;ltient pain 
clinic for a continuous lumbar spinal infusion 
of bupivacaine and morphine. A nytou c;.lh- 
eler was inuoduced al L2-Sand advanced i 110 
the subarachnoid spa&. The catheter was t m- 
neled and anchored to the flank. There XC 
free flow of cerebrospinat fluid. A svringe 
driver was connected to the catheter and n:“;- 

phine 80 mg and bupivacainel5 mg a day were 
started continuously. A supplemental bobs 
de of 1 mg of bupivacaine and 5.3 mg of 
morphine was also offered “as needed.” Oral 
morphine was reduced to 2 g a day according 
lo a schedule already used for oral-spinal con- 
version,’ and he was discharged home. 

The patient did not tolerate this treatment 
He described an excruciating sensation (like 
“a vice in the legs”) and myoctonus. without 
reporting any advantage in terms of pain 
relief. He rcfuscd co continue the mtment 
preferring the previous unfavorable treatment 
wilh oral opioids. The catheler was removed 
and oral morphine was again increased to 5 g 
daily. The pain was not welt controlled. The 
patient was not able 10 walk or eat because of 
pain and the periods of confusion and haltuci- 
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 “buuedy” cannula was 
placed in the anterior thoracic wJI, 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 lpaduat 
reduction of the morphine dose to 200 mg 
daily over the next 2 weeks. 

The neurological side effects dramatlzdty 
decreased. Haloperidol5 mg a day was mixed 
with ketamine in the same syringe, yielding 
good conuot of vomiting. A sensation of nau- 
sea remained. The patient was able to walk, 
ahhough wilh some difficulty due to right leg 
weakness. and began eating again. Karnobky 
performance status score was 50-60. The 
patient continued this trcaunent for 2 months 
achieving acceptable pain relief Throughout 
this paiod. HC then required an increase in 
kctamine dosage lo 200 mg/day (about IO 
mg/hr). Only rare. minor, self-limited epi- 
sodes of neurological impairment, including 
confusion and drowsiness, were evidenced. 

After 3 moultis, fhe pain relief continued to. 
be acceplabte. The patient was receiving sub 
cutaneous keramine 200 mg daily mixed with 
hatoperjdol5 mg daily, oral morphine 200 mg 
daily, and oral prcdnisone 50 mg daily. Ket- 
amine was temporarily disconGnucd due to 
inadequate avGlability, and the symptomaloc 
ogy worsened. 
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Morphine and Letamine plasma concent- 
tion during 5 months of therapy are shown in 
Table 1. These values were obtained using a 
gas chromatography qcthod (HP 5890, series 
II), with mass spect.romeuy (HP 5972) for ket- 
amine and radioimmunoassay (Coat-a count 
serum morphine, DPC. Los Angeles) for mor- 
phine. 

When a large neck mu, developed. pain 
he1 worsened. Oral morphine dosage was 
increased to so0 mg daily, and ketamine was 
increased to 246 mg daily (Table 1 j. Drowsi- 
neti and conftuion appeared again. labora- 
tory Enc!ings showed a plasma creatininc con- 
centration of 2.7 mg96. The patient’s oral 
intake declined due to dysphagia, and Karnof- 
sky performance status score wds 40. 

Morphine was administered as a continuous 
subcutaneous infusion (159 mg dailv), and the 
kctamine dosage was increased to SO0 mg daily 
(Table 1). The patient agreed to radiotherapy 
to the ueck mass but it was suspended due to 
the app-.qrancc of intolerable side effects 
(vomiting). The oosages of morphine ar?d kct- 
amine were progressively incrcd to 200 mg 
and 450 mg daily. respectively, which again 
provided acceptable pain relief until the 
patient’s death. The total duration of ket- 
amine tJwrdpy was 13 months. The progressive 
neurological impairment observed in the last 
stage of illness was attributed to progression of 
discasc: and the limited intakt of food and flu- 
ids, tether than to the effects of the drugs 
administcted. 

Spinal NMDA receptors play a role in noci- 
ceptive processing. ‘e Several experimental 
studies have shown that repetitive C-Wer acti- 
~tion produces centtal changes that may be 
relevant to neuropethic pain and are attenu- 
ated by NMDA receptor antagonists.’ ‘-‘s 
These experimental observations suggest that 
ketamine and other NMDA antagonists may 
be use.-~l in neuropatl.ic cancer pain. Ket- 
amine has many proper! ICS that may be aclvan- 
tageous in advanced cancer patients. inclu Jing 
rapid onset of effect and low incidence 01’ rcs- 
pitatory depression. Hohwer, so-caIled etner- 
gence ,reactions. excessive salivation, and pr& 
longed recovery time limit its routine use. Side 
effects of excess salivation, purposeless move- 
ments, and behavior changes have beets 
reported after both inttavcnously and intnr 
muscular use.” 

Administration of subdissociativt doses of 
kttamine provide balanced sedation with lint- 
ited respiratory depression, emergence phc- 
nomena, and significant changes in hlood 
pressure or heart rate.G The dosage that leads 
to side effects is not clear, especially in 
adv;rnccd cancer patients, who are often pre- 
disposed to confusion and delirium due to 
tumor effects, metabolic disturbances, or the 
use of other drugs. 

The daily dose of kcumine 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 to I.5 
mg/kg/hr).s*‘“*‘. In a previous report. I3 of 
18 patients achieved good pain relief with 
infusion rates of 60-560 mg/day (2-15 
mg/hr).‘!’ Seven1 routes of administration 
were used by Luczak et al. (cited in Twy 
cross”), mostly to relieve pain on rtovement 
(e.g., turning and washing bedridden 
patients) in 26 canctr patients with different 
pain syndromes (dosage ranging from 40 to 
lE!O mg/day). Some patieuts described in 
these reports received ketaminc 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 I year. Although a placebo effect might 
be considered, the duration of good effect in 



a cancer patient unresponsive to opioids 
makes this possibility unlikely. The dose of ket- 
aminewasgtaduaKyincreasedto4!5Omga 
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 
appeatance of ketamine tolerance. 

Although the side effects of ketamine often 
outweight the benefits, in this patient the neu- 
rob& 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 ottothird the potency of ket- 
amine, can account for part of the analgesic 
efTect 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 
merabolism.‘” Ketamine metatolites were not 
determined in this case. 

Free morphine blond concentration 
decreased while total morphine blood concen- 
tration (including morphine-6glucuronide 
and morphineSglucuronide) irrcreased when 
the dosage of oral morphine was increased 
from 200 mg up to 300 mg after about 7 
weeks. The free morphine/total morphine 
ratio changed (about l/20) when morphine 
150 mg was continuously administered by su& 
cutaneous route. The 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 kctamine on opioid anal- 
gesia could also result from a reversal of 
opioid tolerance. Mu-opioid tolerance involves 
the mediation of NMDA reccpton and the 
nitric oxide system.” Muapioid-NMDA rcccp 
toy interaction results in‘an increase of intra- 

cellular free calcium.yP NMDA receptor 
protagonists would be expected to inhibit toler- 
ance to the analgesic effect of repeated mor- 
phine administration, interfering with the ccl- 
lular and molecular changes thought to be 
involwd in pain tolerance mechanisrwPg-15 
Regardiug 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 subcutaneous 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 opioiclr. Other studies should 
be performed to confirm the role and the 
optimal dwgc of this drug in cancer pain. 
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