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Extradural diamorphine in the control of pain
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SUMMARY Catheters were inserted into the extradural space under direct vision at the time of
surgery for prolapsed intervertebral disc or lumbar canal stenosis. In the post-operative period,
diamorphine (3 mg in 5 ml water) was injected through the catheter when patients requested anal-
gesia. In only four of 49 patients was significant pain relief not achieved after extradural diamorphine
injection. In four other patients it was not possible to use this method of analgesia throughout the
two post-operative days as planned. As judged by the improved mobility and by grading on a linear
analogue pain scale, the quality of analgesia achieved was better than after intramuscular papa-

veretum (10-20 mg) and extradural diamorphine was requested less frequently. There were no

serious side-effects in the patients studied, although the technique was not used in patients over 55
years of age. Extradural diamorphine appeared to be less effective in two patients who had under-
gone re-explorations.

The commonest method of providing pain relief
after major surgery has been by the parenteral
administration of narcotic analgesics, although
dissatisfaction is often expressed with the quality
and persistence of the analgesia provided.' In a few
patients, local anaesthetics have been employed
either by infiltration around peripheral nerves or
plexuses or by injection into the extradural or sub-
dural space. Use of these methods has been limited
by technical difficulties, by the relative brevity
of analgesic action and, in some instances, by
cardiovascular side-effects.'

In recent years a fresh approach to the problem
of pain relief has been suggested following the
demonstration of opiate receptors in the brain and
substantia gelatinosa of the spinal cord.2 Very small
doses of opiates, placed in the extradural space,
have been shown to traverse the meninges and to
produce analgesia by acting on the spinal cord.34
Sympathetic nerves appear to be unaffected so that
cardiovascular changes after the procedure are
minimal5 but ventilatory depression probably
caused by the direct action of the opiate on the
respiratory centre has been observed occasionally.6-9
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Reports on the efficacy of extradural opiates in
producing analgesia have often been enthusiastic,
albeit in small numbers of patients. Excellent and
prolonged analgesia has been obtained after various
operations on the trunk and lower limbs,8-'6
in chronic lower limb pains,'17 and after multiple
rib fractures'8 but less satisfactory results occurred
in childbirth15 19-21 and after hysterectomy.22 Some
of these differences may be related to the variety of
agents and diluents, and to the range of doses and
dilutions employed in different studies as well as
to the different types of pain treated.

Judging by the results of a study of the effects
of lumbar laminectomy wound infiltrations with
bupivicaine,23 many patients experience severe back
pain after this operation which is poorly controlled
by conventional intramuscular opiate injections.
Since the extradural space is readily accessible at
laminectomy, it seemed likely that the extradural
route could be used to provide more effective
post-operative analgesia. This paper describes the
effects of extradural diamorphine in the initial two
days after laminectomy and includes a comparison
of the analgesic effects with those of intramuscular
papaveretum.

Patients

Analgesia from extradural diamorphine was considered
for patients undergoing laminectomy for clinically and

1074

P
rotected by copyright.

 on M
ay 22, 2023 by guest.

http://jnnp.bm
j.com

/
J N

eurol N
eurosurg P

sychiatry: first published as 10.1136/jnnp.44.12.1074 on 1 D
ecem

ber 1981. D
ow

nloaded from
 

http://jnnp.bmj.com/


Extradural diamorphine in the control ofpain following lumbar laminectomy

radiologically suspected prolapsed lumbar intervertebral
disc or lumbar spinal canal stenosis. Patients aged over
55 years or under 15 years were excluded, as were those
with a past history of significant cardiac or respiratory
disease or a known hypersensitivity to opiate analgesics.
Extradural catheters were not inserted into patients who,
at operation, were suspected of having CSF leaks through
dural defects.

Methods

Before operation, patients were fully informed about the
procedure by which analgesics could be obtained in the
post-operative period. They were told that in the initial
two days after operation analgesic drugs would be
offered when required via an extradural catheter placed
at operation rather than by the normal intramuscular
route. Each patient was shown a 20 cm linear analogue
pain scale24 upon which the left-hand end represented
no pain and the right-hand end represented the most
severe pain imaginable and they were asked to indicate
the severity of back and leg pain whilst lying quietly
in bed and after turning. In addition, they were asked
whether they would provide similar assessments of pain
in the post-operative period.
Most patients received a papaveretum/hyoscine

premedication about one hour before operation. General
anaesthesia was induced with a barbiturate, paralysis
with curare or pancuronium and endo-tracheal anaes-
thesia maintained with oxygen, nitrous oxide and either
trichoroethylene (0.2-05 %) or intermittent fentanyl
injections. The operation was carried out with the
patient in the prone position on a Wilson frame. Before
incision, in most patients the skin (but not deep fascia
or paravertebral muscles) was infiltrated with a haema-
static solution of lignocaine 0-5°% and adrenaline 1 in
200 000. A hemilaminectomy and disc exenteration was
carried out for prolapsed disc and bilateral laminectomy
(at one or more levels) for spinal canal stenosis. Before
wound closure, a Tuohy epidural cannula was inserted
through skin some 4 cm lateral to the wound and directed
through the muscles to emerge deep in the wound.
An 18 gauge epidural catheter was inserted through the
cannula and passed into the epidural space under direct
vision until the tip lay about 5 cm above the upper margin
of the laminectomy. The cannula was withdrawn and,
in the majority of cases, a suction drain inserted into the
opposite side of the wound. The amount of fat in the
extradural space was noted and recorded as more than
average, average, or less than average. After wound
closure, the epidural catheter was led over the patient's
shoulder and taped securely to the skin along its entire
length. A bacteriostatic micropore filter was attached
to the free end and the catheter was flushed through with
sterile normal saline. After recovery from anaesthesia
and return to the post-operative ward, the patient was
asked to indicate the severity of his pain on the linear
analogue scale after which the suction drain (if present)
was clamped off and 3 mg of diamorphine sulphate in
5 ml sterile water were injected through the extradural
catheter by a member of the medical staff. Further
assessments of the severity of pain were made at i hour,

1 hour and 2 hours after injection. Extradural diamor-
phine was repeated, if required, after an interval of 3 hours
from the previous injection. Alternative parenteral
analgesia in the form of im injections of opiates was
given only if the extradural diamorphine was ineffective,
or on occasions when a member of the medical staff was
not immediately available. Pain was assessed with
analogue scorings after all im injections.
The time, route and dosage of all analgesic drugs were

noted, as was the occurrence of technical complications
such as the catheter blockage or displacement and of
drug side effects such as respiratory depression, pruritis,
nausea, hypertension and difficulty in starting micturi-
tion. The extradural catheter was removed about 48 hours
after operation and the tip sent for microbiological
examination. The incidence of wound infection and of
delayed wound healing was also noted.

Results

PATIENTS
Data were collected over a five month period from
60 consecutive patients who presented for lumbar
laminectomy. Six patients were not considered for
extradural catheterisation (three because they were
over 55 years of age, one with an atrial septal defect
and two with suspected breaches of the dura mater)
but catheters were inserted in the remaining 54
patients. Of these 54 patients, 32 were male, the
average age was 40 years (range 16-55) and the mean
weight was 69 kg (range 45-99 kg). At operation,
47 were found to have prolapsed intervertebral
discs (including one recurrent and one re-explored
disc), three lumbar stenoses and four had negative
explorations. Five of these patients did not receive
extradural diamorphine (two did not request any
postoperative analgesia, one man failed to breathe
adequately following anaesthesia and was ventilated
for three hours, and in two patients the catheters
were found to be dislodged or blocked on return
to the ward) but the remaining 49 patients received
at least one injection.

ANALGESIA
Forty-five of the 49 patients expressed satisfaction
with the analgesia produced by extradural dia-
morphine and this was corroborated both by the
reduction in analogue pain scores and by the obser-
vations of nursing and medical staff. Four patients
derived no relief of back pain following extradural
injections, although one of these patients also
denied significant lessening of pain after large
amounts of intramuscular (im) papaveretum.

Neither the reduction in analogue pain scores
after extradural diamorphine nor the intervals
between injections appeared to be correlated with
either the patient's weight (diamorphine dosage

1075

P
rotected by copyright.

 on M
ay 22, 2023 by guest.

http://jnnp.bm
j.com

/
J N

eurol N
eurosurg P

sychiatry: first published as 10.1136/jnnp.44.12.1074 on 1 D
ecem

ber 1981. D
ow

nloaded from
 

http://jnnp.bmj.com/


Teddy, Adams, Briggs, Jamous, Kerr

ranged from 0 3 to 0 7 ,Lg/kg body weight) or the
estimated amount of extrathecal fat.

SIDE EFFECTS
There were untoward effects in four patients. The
most disturbing incident occurred in a 54 year old
man: two hours after the initial extradural injection
of 3 mg diamorphine, his respiratory rate fell
gradually to 6/minute, although there was no
impairment in conscious level. Naloxone (0-2 mg)
was given intravenously without any apparent
effect but the respiratory rate increased spontane-
ously to normal levels over the next two hours and
further progress was uneventful, although no
further extradural injections of diamorphine were
given. A second patient complained of severe pain
during the first extradural injection and in two others
the catheters blocked after the initial injection. Each
of these patients had his catheter removed im-
mediately and subsequent analgesia was provided
with intramuscular papaveretum. One further patient
developed catheter blockage after her second
extradural injection but was able to obtain adequate
pain relief thereafter with oral analgesics. One
patient was re-explored during the period of the
trial. After the first operation he obtained excellent
pain relief within a few minutes of extradural
diamorphine which lasted an average of seven hours.
Although he obtained adequate pain relief following
the second procedure, he felt that the injections
were not as successful as after the first operation
and this was reflected in his analogue pain scores.
One of the four patients who had no pain relief
had undergone re-exploration for recurrent disc
prolapse. Five patients complained of generalised
headache about two hours after extradural diamor-
phine and four complained of discomfort whilst
injections were being administered. There was an
increase in the period between operation and the
voiding of urine which was more marked in the male
patients but no patient required urinary catheterisa-
tion. No patient complained of pruritis and nausea
and vomiting were infrequent.

Micro-organisms were not cultured from any of
the extradural catheter tips and there were no cases
of wound infection or of delayed wound healing.
At follow-up six weeks to three months after opera-
tion, there was no indication that the operative
results were any less satisfactory than in those
patients who had received im papaveretum for
post-operative analgesia.

COMPARISON OF EXTRADURAL
DIAMORPHINE WITH INTRAMUSCULAR
PAPAVERETUM
The analgesic effects of 3 mg of diamorphine injected

into the extradural space were compared with those
of 10-20 mg of papaveretum injected intramuscularly
after lumbar laminectomy. In addition to the
analogue pain scores obtained after im injections
from patients who, for various reasons, were not
given extradural diamorphine, similar data were
available from a group of patients in whom a
recent study of wound infiltration with bupivicaine
after the same operation had been carried out.23
These 46 patients showed similar sex distribution,
mean age, mean weight and pathology, but pain
analogue scores had been collected for only the
initial 24 hours post-operatively. In total, therefore,
pain analogue scores after 297 intramuscular
injections in 56 patients were available for com-
parison with those after 206 extradural injections
in 49 patients. In the initial 24 hours, the mean
reduction in the analogue score for back pain after
extradural diamorphine was 7-4 (SD 1-7) while
that after im papaveretum was significantly less
3-6 (SD 1 8). After operation, analogue scores for
leg pain were generally much lower than for back
pain and there was no significant change after the
two modes of analgesia. The 3 mg dose of diamor-
phine used appeared to induce less drowsiness than
the intramuscular opiate and turning in bed was
noted by both patients and nursing staff to be much
easier after the extradural injections. Those patients
who received analgesia by both routes commented
on the greater efficacy and feeling of well-being
after the extradural injections. The average number
of extradural injections required in the first 24 hours
after operation was 3-4 and in 48 hours 4 2 (range
1-6). Patients given intramuscular papaveretum
required an average of 5-3 injections in the first
24 hours and 7-8 in 48 hours (range 2-9). By this
time, most patients had been able to convert to
oral analgesics such as paracetamol or Distalgesic.
After extradural injections, adequate levels of
analgesia were generally achieved within 30 minutes
and there was often a further fall in analogue pain
scores over the subsequent half hour which were
well maintained over the next hour (fig). Further
extradural top-ups were usually requested at intervals
of six to seven hours and this interval did not shorten
with successive injections even though patients were
much more mobile on the second post-operative
day. After intramuscular injections, minimal pain
scores were usually apparent 30 minutes later, but
it is noteworthy that scores had often almost
returned to pre-injection levels within two hours
(fig).

Discussion

Ideal post-operative analgesia should remove severe
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