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Summary: Four patients developed penile erection when regional anaesthesia was induced with spinal
block. In another patient, penile erection developed during fentanyl-induced general anaesthesia. Injection
ofmetaraminol into corpus cavernosum successfully achieved detumescence in all these patients. The dose
of metaraminol ranged from 10 to 25 lAg, much less than that required for the treatment of
vasodilator-induced priapism. Intracavernosal injection of metaraminol is a simple, effective and safe
method for immediate relief of intraoperative penile erection. It is most useful when urogenital operation
would be delayed by penile tumescence.
Introduction

Intraoperative penile erection may render continuation of the surgical procedure impossible,
especially in patients undergoing urogenital operation. While most of the reported cases were
associated with spinal anaesthesia,' it may also
occur during general anaesthesia, most often when
the penis is being prepared for urethral catheterization after induction of anaesthesia with high dose
of fentanyl.2 Intravenous administration of
ketamine,2'3 physostigmine4 or ephedrine,5 inhalation of amyl nitrate,6 dorsal nerve block of penis,7
and topical application of nitroglycerine8 have
been proposed for treatment. Such treatments are
not without drawbacks, being either ineffective in
some cases"'3'7 or complicated with cardiovascular
side effects in others.2
Brindley found that injection of an alphaadrenergic stimulating agent such as metaraminol
into the human corpus cavernosum penis may
relieve priapism.9 This method is now widely
practiced in impotent patients who develop
priapism as a complication of pharmacologicallyinduced penile erection, in which a vasodilator such
as papaverine or phentolamine is injected into the
penis.'°
We present 5 patients in whom intracavernosal
injection of metaraminol successfully achieved
detumescence during surgical operations.

Case reports
Clinical summaries of these five patients are shown
in Table I.
Penile erection was noticed before any surgical
stimulus in the first four cases despite levels of
sensory block from T8 to Tl 1.
Patient 5 was a 54 year old, 56 kg man with
atherosclerotic heart disease. On the day of coronary artery bypass surgery, general anaesthesia was
induced with slow intravenous injection of fentanyl
at a dose of 75 lg/kg. Penile erection occurred
while his penis was being prepared for urethral
catheterization.
In all these cases, a small dose of metaraminol
(Aramine, MSD) was injected intracavernosally at
one side of the penile shaft through a 27 gauze
needle. Complete resolution of penile tumescence
was achieved within 2 minutes in every patient.
Doses of metaraminol ranged from 10 to 25 fig,
diluted in normal saline to a concentration of
1001 g/ml. Blood pressure and heart rate which
were measured immediately before and 3 minutes
after metaraminol injection are shown in Table II.
There were no significant changes. These parameters were followed up regularly during the
operation. No adverse haemodynamic effect and
no recurrent intraoperative penile tumescence were
observed. The surgical procedures were carried out
smoothly in every patient.
Discussion
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Erection is a complex but coordinated event that
involves vascular, nervous and psychogenic fac-
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Table I Effect of intracavernosal metaraminol on
erection
Case
no.

Age
Surgical
(years) procedure
34
Ureteroscopy

Type of

anaesthesia

intraoperative penile

Sensory
block

Metaraminol
dose (jig)

T8
25
Epidural
T10
25
Spinal
T9
15
Spinal
Circumcision
10
T11
Epidural
CABGt
15
Fentanyl
'Trans-urethral resection of prostate. tCoronary artery bypass graft.

1
2
3
4
5

71
65
12
54

TUR'
TUR'

Table II Blood pressure (BP) and heart rate (HR) age of the penis. The smallest dose that he tried on
immediately before and 3 minutes after metaraminol himself was 0.2 mg.°0 However, when metaraminol

injection
BP (mmHg)
HR (beats/minute)
Case
no.
Before
After
Before After
1
80
92
120/78
134/66
2
83
72
136/90
130/90
3
87
87
140/72
128/76
4
76
78
132/86
130/84
5
88
90
116/74
120/74
mean
82.8
83.8
128.8/79.8 128.4/78.0
±s.d. ± 10.3/+ 7.8 ±5.2/ 9.3
±4.9 ±8.5
'Neither BP nor HR was changed significantly (P > 0.05,
paired t-test).

tors. Both sympathetic neurones in the thoracolumbar cord and parasympathetic neurones in
the sacral cord regulate the blood flow to corpus
cavernosum which in turn leads to either flaccidity
or tumescence of penis." Autonomic imbalance
between sympathetic and parasympathetic nervous
system is generally considered as the underlying
mechanism for intraoperative erection" although
local stimulation before complete sensory
blockade2 could also contribute to the problem.
In four of our cases penile erection developed
when regional anaesthesia was induced with spinal
block while in the last case it developed during
fentanyl-induced general anaesthesia. Regardless
of the type of anaesthesia as well as the cause of
penile erection, complete resolution of penile
tumescence could be achieved with intracavernosal
injection of a small dose of metaraminol.
Brindley was the first one to report that intracavernosal injection of metaraminol causes shrink-
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was used for the treatment of iatrogenic priapism
caused by prior injection of vasodilator, the
effective dose of metaraminol ranged from 0.8 to
3 mg.9 A decrease of rigidity was not observed until
7 minutes after injection even in the most responsive case. Repeated injections of metaraminol, each
injection given an hour or more apart, were
required in some of his cases.9
The doses of metaraminol ranged from 10 to
25 ltg in our patients. In every case, penile erection
was relieved within 2 minutes. Compared with the
treatment of drug-induced priapism, management
of intraoperative penile erection with metaraminol
is relatively easy. It could be that in drug-induced
priapism, intracavernosal smooth muscle cells have
been blocked by vasodilators therefore a higher
dose of metaraminol is required to reactivate
them.9 Since the recommended dose of metaraminol for the treatment of hypotension is 2 to
10 mg,'2 it is unlikely that a single injection of this
drug at a dose of 10 to 25 Cg can produce any
systemic effect. No changes in blood pressure and
heart rate were observed by us following intrapenile injection of metaraminol.
We conclude that intracavernosal injection of 10
to 25 pg metaraminol is a simple, effective and safe
method for immediate relief of intraoperative
penile erection. It can be used in patients with either
regional block or general anaesthesia. Unnecessary
delay of surgical schedule can be prevented if more
surgeons and anaesthetists are familiar with this
technique. It should be admitted, however, that
simple corporeal aspiration may also induce
tumescence in some patients and penile erection on
an operation table could be little more than an
inconvenience; the decision to inject metaraminol
should therefore not be taken lightly.
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