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Abstract
Phantom pain is one of the most difficult intractable pains to manage. The pain may
result from the imbalance of self-sustaining neural activity that exceeds the inhibitory control.
The management of acute severe exacerbation of phantom pain is extremely difficult.
Midazolam acts by potentiation of gamma aminobutyric acid (GABA) and enhance the
inhibitory action of glycine receptor at spinal neurons. We describe two preliminary reports
of complete pain relief of severe phantom pain exacerbation by intravenous midazolam 3-5 mg.

Phantom pain is one of the most difficult
intractable pains to manage. The gate control
theory of pain is commonly used to explain
phantom limb pain(l). When the self-sustaining
spinal neuronal activity exceeds the inhibitory
control, the pain may occur in the phantom limb
(2). The management of acute severe exacerba-
tion of phantom pain is extremely difficult.

Exacerbation of pain may be produced by physical
and emotional stimuli(3), including spinal anes-
thesia(4-8). No therapy has been uniformly effec-
tive except two cases by intravenous thiopen-
tal(8), The proposed explanation is that the
thiopental diminishes facilitation and enhances
inhibition at synapses throughout the central
nervous system But its used is possibly limited
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by the ultrashort action and the anti-analgesic
effects at the subanesthetic dose(9). Midazolam
is the benzd-diazepine that act by potentiation of
gamma aminobutyric acid (GABA) - the major
inhibitory neurotransmitter in the central nervous
system and enhance the inhibitory action of glycine
receptor at spinal neufons(10). We proposed that
midazolam may be as effective to treat phantom
pain exacerbation with the benefit of intermediate
action. We describe two preliminary reports of
complete pain relief of severe phantom pain
exacerbation with intravenous midazolam.

PRELIMINARY REPORTS
Case 1.

A 57 year-old man with chronic arterial
occlusion with chronic ulcers and gangrene of
the toes was scheduled for debridement of right
foot ulcers in Ramathibodi Hospital in October
1997. He had a history of left below-knee
amputation 3 years ago due to gangrene of the
foot. After the amputation, he experienced
occasional phantom discomfort at his absent foot
that required no treatment. He had a history of
essential hypertension for 5 years with inadequate
control. There was no history of diabetes mellitus
or smoking. The recent analgesic for right foot
ulcer was oral ibuprofen 400 mg as needed.

Spinal block was choosen to provide
anesthesia for the debridement of right foot
ulcers. Guage 25 needle was inserted at L4-5 inter-
space. Ten mg of heavy bupivacaine in right
lateral position was given. Pin-prick testing
revealed complete analgesia extending up to T12
level bilaterally. He was unable to elevate either
his leg or stump. On cleansing the skin for
surgery the patient started to complain of severe
shooting pain over his absent foot. He extremely
restless and continued to complain of severe
unbearable pain while the surgeon was operating
on the right foot. Attempts were made to relieve
the patient’s distress with 5 mg of intravenous
morphine. There was no improvement. The incre-
mental dose of intravenous midazolam 3 mg was
given and the phantom pain began to disappear.
He was not asleep but able to freely communi-
cate about his “strange feeling”. After the spinal
anesthesia wore off, there was no recurrence of
the phantom pain.
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Case 2.

A 24-year-old woman was admitted to
Ramathibodi Hospital on August 1998 due to
severe phantom pain after the traumatic amputa-
tion of her right hip 2 months ago. The treatment
for her phantom pain was intravenous lidocaine
infusion 3 mg/kg over 60 minutes daily, baclofen
450 mg/day amitryptyline 50 mg at bedtime and
paracetamol 1 g every 6 hours that afforded pain
relief from the visual analog scale (VAS) 10 to O-

“3. She only experienced some throbbing discomfort

over her stump after the third dose of intravenous
lidocaine. However, after 6 hours of minimal pain,
she complained of severe electric shock-like
phantom pain exacerbation. Attempts to alleviate
her pain include intravenous morphine 5 mg and
intravenous lidocaine 150 mg over 30 mins. All
offered no relief. The increment dose of intra-
venous midazolam 5 mg was given. The pain
diminished and disappeared after 3 minutes. She
was able to sit up and eat her meal. No phantom
pain recurred during her stay for 1 month in the
hospital and she only felt some phantom dis-
comfort occasionally. Her home medications were
amitryptyline 50 mg at bedtime and paracetamol
1 g as needed.

Two months later, she was admitted
again with another episode of phantom pain
exacerbation. Intravenous midazolam 5 mg offered
complete pain relief.

DISCUSSION

Phantom limb pain may originate from
the abnormal firing of the central nervous system
(8). Two neurophysiologic theories of phantom
pain are peripheral and central mechanisms(11),
The peripheral mechanism theorized that the
phantom pain originate from the cut end of
nerves(2) but does not fully explain the problem
because the complete sensory blockade does not
provide pain relief in most patient. The central
mechanism - the “gate control theory(12)” is
widely accepted to explain the phantom pain.
The theory proposed that a portion of brainstem
reticular formation exerts a tonic inhibitory
influence on transmission at all synaptic levels
of the somatic sensory system (pattern generating
mechanism). After amputation, there is significant
destruction of sensory afferents, the wide-dynamic
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range neurons of the spinal dorsal horn are freed
from inhibitory control(2). If the self-sustaining
spinal neuronal activity exceeds a critical level,
pain may be experienced in the absent limb(13).

Pain may recur long after resolution of
phantom limb pain if the patient undergoes
regional anesthesia(l). There have been 13 case
reports of phantom pain exacerbation induced by
spinal anesthesia(4-8). Following the loss of
sensory input after spinal block, the decreased
inhibition of the “pattern generating mechanism”
and the increased self-sustaining neuronal activity
result in the phantom pain. Several drugs in-
cluding fentanyl with diazepam, morphine, pethi-
dine and thiopental have been used in an attempt
to alleviate the pain(4-8), No drug was given
in two cases, one case suffered the pain until
the spinal anesthesia disappeared, and another
case suffered for 12 hours after spinal anesthesia
wore off(8). Only intravenous thiopental 50 mg
was effective in abolish the pain in two cases(8).
The proposed explanation for the effectiveness of
thiopental is that the barbiturates diminish
facilitation and enhance inhibition at synapses
throughout the nervous system(14). However,
thiopental action is ultrashort and at subanesthetic
dose may have the anti-analgesic effect which
may be unsuitable.

Midazolam has a chemical structure that
is different from other therapeutic benzodiaze-
pines(10). At pH greater than 4 the diazepine
ring closes. The closed ring form is lipophilic
at physiologic pH. This permits easy passage
across neuronal tissues and blood-brain barrier
(15), The pharmacologic effect of benzodia-
zepine are mediated by a facilitation of gamma
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aminobutyric acid (GABA) and glycine mediated
action(10), GABA is an important inhibitory
neurotransmitter in both peripheral and central
nervous system(16). Synapses use GABA as the
chemical mediator to modulate the activity of
other neuronal systems that secrete dopamine and
serotonin(17). Anesthetic agents can increase the
concentration of GABA in critical regions of the
brain and the increased concentration of this
inhibitory neurotransmitter may attribute to
anesthetic effects of certain drugs(18). Glycine,
the simplest alpha amino acid is the major
inhibitory transmitter of the spinal cord and may
mediate inhibition of motor neurons originating
in the spinal cord and brainstem(10). There are
reports of segmental spinal analgesia when
administering midazolam intrathecally(19). Mida-
zolam was effective in abolishing the phantom
pain exacerbation in our one case during spinal
anesthesia and another case of spontaneous
exacerbation.

The explanation for why midazolam is
effective may be as follows: 1) the loss of
inhibition at the gate control of pattern generating
mechanism is restored by facilitation of GABA
ergic inhibition in the nervous system and abolish
the self-sustained neuronal activity(8,10,17) 2)
the affinity for glycine receptor in spinal cord
further augments the inhibitory effect on spinal
neurons(10),

We conclude that intravenous midazolam
is effective for abolishing the exacerbation of
phantom pain either after spinal anesthesia or
spontaneously. When faced with severe phantom
exacerbation which does not respond to other
treatment, we recommend that midazolam should
be tried immediately.

(Received for publication on August 11, 1999)

REFERENCES

1. Hord AH. Phantom pain. In : Raj PP, ed. Practical
management of pain. St. Louis : Mosby Year Book,
1992; 505-15.

2. Omer GE Jr. Nerve, neuroma, and pain problems
related to upper limb amputations. Orthop Clin
North Am 1981; 12: 751-62.

3. Frazier SH. Psychiatric aspects of causalgia, the

phantom limb, and phantom limb pain. Dis Nerv
Syst 1966; 27: 441-50.

4. Meckenzie N. Phantom limb pain during spinal
anesthesia. Anaesthesia 1983; 38: 886-7.

5. Sellick BC. Phantom limb pain and spinal anes-
thesia. Anesthesiology 1985; 62: 801-2.

6. Murphy JP, Anandaciva S. Phantom limb pain and



302

10.

11.

12.

C. VICHITRANANDA & S. PAUSAWASDI

J Med Assoc Thai February 2001

spinal anesthesia. Anaesthesia, 1984; 39: 188. 13. Melzack R, Loeser JD. Phantom body pain in
Carrie LE, Glynn CJ. Phantom limb pain and paraplegics : Evidence for a central “pattern ge-
epidural anesthesia for cesarerean section. nerating mechanism” for pain. Pain 1978; 4: 195-
Anesthesiology 1986; 65: 220-1. 210.

Koyama K, Watanabe S, Tsuneto S, Takahashi H, 14. Tasker RR, Organ LW, Hawrylyshyn P. Deafferen-
Naito H. Thiopental for phantom limb pain during tation and causalgia. In : Bonica JJ, ed. Pain. New
spinal anesthesia. Anesthesiology 1988; 69: 598- York : Raven Press, 1980; 305-29.

600. 15. Kanto JH. Midazolam : the first water soluble
Kennedy SK. Non opioid intravenous anesthetics. benzodiazepine. Pharmacotherapy 198S; 5: 138.
In : Longnecker DE, Murphy FL, eds. Introduction  16. Synder SH. Drug and neurotransmitter receptors.
to anesthesia. Philadelphia : W.B. Saunders, 1992; JAMA 1989; 261: 3126-9.

91-102. 17. Stein L, Wise CD, Beluzzi JD. Effect of benzo-
Philip BK. Pharmacology of intravenous sedative diazepines on central serotoninergic mechanisms.
agents. In : Roger MC, Tinker JH, Covino BG, Adv Biochem Psycho-Pharmacol 1975; 14: 29-44.
Longnecker DE, eds. Principles and practice of  18. Cheng SC, Brunner E. Two neurotransmitters in
anesthesiology. St. Louis : Mosby Year Book 1996; brain slices. In : Fink BR, ed. Molecular mechanism
1087-104. of anesthesia. New York : Raven Press, 1975; 509-
Hord AH. Phantom pain. In : Raj PP, ed. Pain 18.

medicine : a comprehensive guide. St. Louis :  19. Edwards M, Sarrao JM, Gent JP, Goodchild CS,

Mosby Year Book, 1996; 483-90.
Melzack R. Phantom limb pain. Anesthesiology
1971; 35: 409-19.

Chir B. On the mechanism by which midazolam
causes spinally mediated analgesia. Anesthesiology
1990; 73: 273-7.

« % as &L
mslglumlguanlumstuainsnemstaununes : minenuinwiy

wxla WY, WUt FNAS haIER, WUt

r-mu1J'JﬂﬁLﬁmﬁumnémmﬁwmiwmﬂﬂ‘auﬁqnﬁmm‘lﬂ (phantom pain) \Husmsiennaanisinm
Tngiawizamnhauuniaadsiuiuafianms "z‘mﬁmwnmwﬁﬂﬂnﬁ'luauqa‘naqnﬂnmizTusfma:ns:q’u
NITUNUIEEM (gate control theory) #" midazolam ‘ﬁeﬁqwém:mfumsaaﬂiza‘m gamma aminobutyric acid
(GABA) uasnszeiu glycine receptor BfignBsuseUszamladuna Jnhvarusnmanntaqulsld
dnenuldnsnuibefusaimsinm phantom pain exacerbation tugthe 2 Nedimaaquundsen
midazolam 3-5 wn. vraviapsRoafigelana
Ay Arshaununan, Sanlouan

wals Fmuw! sund sheedsi
svneNaunng 4 2544; 84: 299-302

-

* M 3dygine, auzunnemand lsawenanundud, njanwy 10400




