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Introduction. Oxymorphone (Numorphan) is a
semisynthetic opioid analgesic, which is about ten
times the potency of morphine. There are scanty
reports of its wuse in anesthesia. The present
study is a double-blind comparison of equianalgesic
doscs of oxymorphone and fentanyl during nitrous
oxide-relaxant anesthesia.

Hethods. Forty consenting adult patients,

scheduled for major orthopedic procedures, were
randomly assigned to receive either oxymorphone,
0.1 ng/kg, or fentanyl, 0.01 mg/kg. The protocol
vas approved by the Human Studies Committec. The
drugs vere dispensed in identical syringes, which
contained either 0.5 my/ml of oxymorphone or 0.05
mz/ml of fentanyl. Patients were premedicated with
oral diazepam, 0.1 mg/kg. Intravascular catheters
vere inserted under 1local anesthesia, while the
paticnts breathed oxygen via  a face-mask.
Pancuronium, 0.02 mg/kg was administered to prevent
rigidity. After control hemodynamic measurcments
and arterial blood samples were obtained, 0.2 ml/kg
of the opioid drug was injected intravenously.
Heasurements and blood samples were cobtained 2, 5,
30, and 60 ninutes following drug injection.
Patients were encouraged to breathe and report any
sub jective changes. Upon completion of the
5-minute measurement, anesthesia was induced with
thiopental, 4 nl/kg, and endotracheal intubation
facilitated with succinylcholine, 1 mg/kg. Nitrous
oxide and oxygen (3:2L/min) vere used for
maintenance of anesthesia, and d-tubocurarine,
0.4 mg/lkg, provided nuscle rclaxatien. Increments
of the opioid drug were given to control elevations
(15 percent above preancsthetic values) of systolic
blood pressure and/or pulse rate. Thiopental,
50-100 mg, was administered if the study drug were
ineffective. Increments of curare were given to
maintain nuscle relaxation, determined by the
response  to peripheral nerve stimulation.
Atropine, 0.8-1.2 ng, and nwneostigmine, 2.5-5 ng,
vere given tc treverse neuromuscular  blockade.
Cardiac output (dye dilution), heart rate (ECG),
and arterial and right atrial pressures were
determined before and 2, 5, 30, and 6C mninutes
after drug injection. Plasna histamine
(radioenzymatic assay) was measured before and 2
and 5 minutes after druz administration. Plasma
catecholamines (HPLC) were determined before and 2,
5, 30, and 60 minutes following drug injection.
lete endorphin (RTA) was mecasurcd before and 30 and
60 minutes after the drug. lemodynamic responses
to intubation and skin incision were recorded.
Recovery times from discontinuation of N 0 to
opening of eyes on command, and to orientation to
place and date were recorded.

Results. Both proups of patients were
comparable in age, sex, weight, height, and control
measurements. There vere no significant

hemodynamic changes after either drug. Cardiac
outputs (L/min) were 5.9+0.4 (control), 6.240.3

(after 2 min), and 6.3#0.4 (after 5 min) with
oxymorphone, and 5.8+0.4 (control), 6.0+0.3 (after
2 min), and 6.140.4 (after 5 min) with Ffentanyl.
At corresponding time periods: (a) mean arterial
pressures (mmHg) were 96+4, 9345, and 9243 with
oxymorphone, and 9743, 93#4, and  91+4  with
fentanyl; (b) plasma histamine concentrations
(pg/ml) were 3134299, 2124198, and 2174167 with
oxymorphone and 3014276, 203+147, and 1564104 with
fentanyl. These changes were not significant.
Plasma epinephrine and norepinephrine
concentrations demonstrated a small significant
decrecase with fentanyl only. Immuno-reactive beta-
endorphin levels decreased significantly after
oxymorphone only (from 51.3#11 to 34.1410 and 3249
pz/ml after 30 and 60 wmin, respectively).
Durations of znesthesia were comparable in both
groups. Recovery times were significantly shorter
(P¢0.05) in the fentanyl group. Dose requirements
for oxymorphone were 7.5 times more than those for
fentanyl. Four patients in the fentanyl group
complained of pain on awakening; none complained of
pain in the oxymorphone group. Nausea and voniting
occurred in five patients in  each group.
Incremental doses of the drug and thiopental were
required at  approximately similar intervals.
Duration of postoperative respiratory depression,
determined by wmeasuring arterial blood gases, was
longer with oxymorphone.

Discussion. This study demonstrates that
oxymorphone is a useful analgesic supplement to
N O~-relaxant  anesthesia. Both drugs were
associated with stable systemic hemodynamics and no
histamine releasc. In these respects, they differ
from morphine. Both groups of patients  had
comparable operative procedures, thus surgical
stimulus was similar. Dose requirements were seven
and a half times more for oxymorphone (0.15 wvs.
0.02 wg/kg). This would be expected from their
potencies relative to morphine.

Both drugs suppressed the hemodynamic responsces
to both intubation and the surgical incision.
Postoperative nausea and vomiting were comparable
with both drugs. However, recovery times and the
duration of postoperative respiratory depression
were longer with oxymorphone. Although no
pharmacokinetic data is available for oxymorphone,
our vresults suggest that its pharmacokinetic
profile resembles that of morphine.

The decrcased level of beta~endorphin  with
oxymorphone is an interesting phenomenon; we are
currently examining this observation.

Oxymorphone is an effective supplement to
nitrous oxide-relaxant  anesthesia. It is
associated with stable hemodynamics, little or nuno
histamine release, lomger recovery times and
prolonged respiratory depression. This drug
deserves further studies and its pharmacokinctic
profile should be delineated.
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