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ABSTRACT

BACKGROUND AND OBJECTIVES

Intraoperative penile erection is uncommon, but troublesome problem associated with anaesthesia in patients undergoing
transurethral surgery. Many methods and drugs have been used in past to solve this problem. Our objective was to find the
incidence of intraoperative penile erection and to study the use of intracavernosal injection of adrenalin to solve this problem.
Adrenalin is a strong sympathomimetic and an essentially present drug in the operation theatre besides being cheaper.

MATERIAL AND METHODS

We studied patients who underwent transurethral procedures from March 2007 to March 2009 at Nepalgunj Medical College
and Teaching Hospital, Kohalpur, Nepal. During this period, three patients developed penile erection following anaesthesia. Out of
those three patients, use of intracavernosal adrenalin was studied in two patients in whom masterly inactivity did not resolve the

problem.

RESULT

In one of the patients, detumescence occurred with masterly inactivity and two patients were administered 5ug
intracavernosal adrenalin. Detumescence occurred within two minutes without any cardiovascular side effects and procedures

could be completed without any complication.

CONCLUSION

Using intracavernosal adrenalin is safe and effective in treating intraoperative penile erection.
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INTRODUCTION

Penile engorgement usually occurs following regional
anaesthesia due to vasodilation and pooling of blood in the
venous sinuses of penis. However, penile erection during
transurethral surgery is rare and a troublesome hazard of
anaesthesia. Its reported incidence is 0.1% to 2.5%.1-23 It can
make the performance of transurethral procedure difficult
and fraught with risk of bleeding and iatrogenic trauma.
Many methods and drugs have been tried to resolve this
problem.245 Adrenalin is a readily available drug in the
operation theatres being a lifesaving drug. This is a strong
sympathomimetic and vasoconstrictoré. We studied the use
of intracavernosal adrenalin in three cases of intraoperative
penile erections during transurethral surgeries at our centre.

MATERIAL AND METHODS

We conducted an observational study in which patients who
underwent transurethral procedures from March 2007 to
March 2009 at Nepalgunj Medical College and Teaching
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Hospital were studied. Ethical approval for the study was
taken from the ethical committee of the hospital. Female
patients were excluded from the study. The other exclusion
criteria for the study were patients with any associated
diseases like sickle cell disease, polycythaemia, leukaemia,
pelvic thrombophlebitis, retroperitoneal haemorrhage,
neurologic diseases such as spinal cord injury, which can lead
to priapism. Patients on drugs like heparin, testosterone,
hydralazine, phenothiazines, papaverine, sildenafil, tadalafil,
apomorphine, and prostaglandin, which can induce penile
erection were also excluded from the study.

Patients with any kind of erectile dysfunction were
excluded from the study. During the study period, 976
patients underwent transurethral procedures in our
department. Among these patients, 456 were females and
520 were males. Out of these 520 procedures, which were
performed in males, 338 were performed in spinal
anaesthesia, 18 under epidural anaesthesia, 21 in general
anaesthesia, 2 in combined spinal and epidural anaesthesia,
and 141 in topical 2% Xylocaine. In this study, we observed
penile erection in 3 (0.57%) patients after giving spinal
anaesthesia. We waited for 15 minutes for detumescence to
occur on its own after stopping all the stimuli failing which
2.5 mL of diluted adrenalin (1 mL of 1:1000 adrenalin was
added to 500 mL of normal saline) was injected
intracavernosally. Patients were studied for the anaesthetic
technique used, methods used to relieve the erection,
haemodynamic changes noted with the treatment
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intraoperatively, and the surgical procedure undertaken. Any
surgical or anaesthetic complication during the procedure
were also noted. Postoperatively, patients were observed for
any discoloration of the penile skin. Any erectile dysfunction
was enquired at one month follow up.

OBSERVATIONS AND RESULTS

The patients who developed anaesthetic penile erection were
32 years, 35 years, and 38 years old males. None of the
patients was having any disease or drug, which increases
their risk for penile erection. All the patients were
administered spinal anaesthesia using bupivacaine 0.5% in
L3-4 space and we waited for 5-10 min for the drug to have
its effect. The level of sensory blockade was noted to be
between the level of T8 and T10 in all the patients. Patients
were positioned in lithotomy for the transurethral procedure.
Penile erection was noted at the time of draping in all the
patients. Waiting period of 15 minutes was given for the
spontaneous resolution of the erection. In one of the three
patients, it resolved to a great extent spontaneously to allow
for the transurethral performance of ureterorenoscopic
lithotripsy and removal of ureteric calculus. In rest of the two
patients, 5pug of adrenalin (1 ampoule of 1 in 1000 strength
was diluted in 500 mL of saline and 2.5 mL of that was taken
as injectate) was injected intracorporeally and persistent
detumescence within 2 minutes was achieved in both. There
was no tachycardia or hypertension noted in any of the
patients following its administration. The surgical procedure
(Ureterorenoscopic removal of ureteral calculus and
transurethral cystolithotripsy) could be conducted safely
afterwards. No discoloration of penis was noted in any of the
patients. On enquiry, all three patients were potent at one
month follow up.

DISCUSSION

Penile erection prior to transurethral procedure has been
reported in 0.1%-2.5% patients.123 In our study, it occurred
in 0.57% of transurethral procedures conducted in males. It
makes the procedure difficult or even practically impossible.
Displacement of anatomical landmarks can result in trauma
to the urethra/sphincter complex and excess bleeding will
render the procedure difficult or impossible. Its incidence has
been reported to be lower for spinal anaesthesia as compared
to epidural and general anaesthesia’, but in our study, this
problem came under spinal anaesthesia, which could be
because of the preponderance of spinal anaesthesia in our
study.

Priapism is the phenomenon of painless penile erection
during endourological procedures, but the duration of
erection or tumescence is much shorter. Priapism is usually
defined as a persistent penile erection unaccompanied by
desire or sexual excitement. It can be idiopathic as described
by Nelson et al8, but various diseases like sickle cell anaemia,
polycythaemia, blood disorders can cause sluggish blood flow
as with leukaemia, pelvic thrombophlebitis, retroperitoneal
haemorrhage, and obstruction of venous outflow by tumours.
Other causes can be the use of drugs or chemicals like
heparin, testosterone, hydralazine, phenothiazines, carbon
monoxide, and neurological diseases such as spinal cord
injury, tuberculosis, as well as penile trauma and pelvic
regional surgery.9-12 However, causes of intraoperative
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erection during general anaesthesia are not very clear, but
appear to be reflexogenic and psychogenic.3

The mechanism of penile erection involves arterioles,
venules, and arteriovenous anastomotic channels of the
corpora cavernosa.l in the flaccid state, the arterioles are
partially closed while the venules and arteriovenous channels
remain open leading to an unimpeded drainage of the arterial
inflow. Psychic or local sensory stimulation leads to sacral
(S2-S4) parasympathetic outflow resulting in relaxation of
corporal arterioles and partial closure of the venules and
arteriovenous shunts. This results in subsequent
engorgement of corpora cavernosa. Normal process of
detumescence occurs because of sympathetic mediated
arteriolar constriction, which results in the reduction of
inflow and enhanced venous drainage. Bosch et al have
shown that detumescence is mediated by adrenergic
stimulation causing a constriction of penile venous sinusoids
opening emissary veins and hence increasing blood
drainage.!3

During spinal anaesthesia, the sympathetic and
parasympathetic innervation of the penis is interrupted, but
erection may still occur.3 Psychogenic and reflex erection may
occur during the early stages of spinal anaesthesia when the
pathways involved in erection are still incompletely blocked.

The ability of patients with incomplete spinal cord
injuries to have erection supports this mechanism.14 another
mechanism can be incomplete blockade of sacral segments of
the spinal cord during spinal anaesthesia. Since local
anaesthetic is diluted by cerebrospinal fluid, its concentration
is minimal in areas, which are more distal to the site of
injection.!5The same mechanism can be applied for the
erection during epidural anaesthesia.

The mechanism of erection during general anaesthesia
maybe psychogenic. It may involve the depression of cortical
centres in the brain that inhibit penile erection in conscious
patients. Thus, it may result in enhanced response to tactile
stimulation.3 Santha et all6 reported that increased auditory
sensation during second stage of anaesthesia may result in
erection. Earlier methods of relieving penile erection by
increasing the depth of anaesthesia might be based on this.1?
However, this is a complex phenomenon and its mechanism is
still not clear. Vesta et al reported an association between
propofol and priapism. They suggested a dose dependant
vasodilation as the possible mechanism.18

In the treatment of this condition, cessation of all stimuli
may help to achieve detumescence. In one of our patients,
detumescence occurred within 15 minutes with masterly
inactivity only. It shows that cessation of tactile stimuli can
also help in detumescence.

Miller et al have reported the use of topical ethyl chloride
sprayed liberally along the shaft of the penis in 10 cases. Its
favourable effects may be due to obliteration of the local
reflex, but it also has cooling properties that result in
vasoconstriction19. This was not available at our centre.

Ketamine has been widely used in treatment of
anaesthetic erection. It has dissociative effect on the limbic
system and its penile relaxing property is probably due to
this.20 Ravindram et al reported 2 cases of priapism.2! They
used 0.5 mg per kg body weight of ketamine and 1.5 mg of
physostigmine intravenously and detumescence was
achieved. But, complete flaccidity occurred in 90-110 min.
Gale et al treated intraoperative penile erection during
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general anaesthesia with 1 mg per kg body weight of
ketamine intravenously, the complete flaccidity occurred in
25 minutes after ketamine.22 However, two cases of Benzon
et al, who had spinal anaesthesia for transurethral resection
of prostate did not respond satisfactorily to ketamine.20 They
reported the increase in blood pressure as well as the
prolonged onset of action with the use of ketamine. Because
of its delayed onset of effect, limited success and production
of hallucinations in awake patients makes ketamine less
attractive in the treatment of intraoperative erections,
although it is easily available.

Detumescence following intracavernosal injection of
sympathomimetics like adrenalin (1-100
noradrenalin.2> phenylephrine (10 mg).# metaraminol (10 pg-
3 mg).26 has also been described with equal efficacy. These
sympathomimetics because of their additional -1 activity
carry a risk of cardiovascular instability, so cardiovascular
monitoring is mandatory.2? In contrast, phenylephrine, which
is a pure a-1 adrenergic agonist in a dose of 100-500 pg lacks
such cardiac effects and is preferred.2? Baltogiannis et al used
250 pg phenylephrine intracorporeally in patients with
erection and in all patients detumescence occurred rapidly
with single injection.3

In the event of non-availability of phenylephrine at our
centre, adrenalin was used intracorporeally after waiting for
15 minutes in a dose of 5 pg in two of the patients and
achieved prompt and persistent detumescence with single
injection and we could proceed with the procedure without
any hindrance. As the dose used was only 5 pg, no
tachycardia or rise in blood pressure was noticed.

Adrenalin is a strong sympathomimetic and it has been
used for anaphylaxis and resuscitation from decades, it acts
on both alpha and beta receptorss. Safety of using adrenalin
in end arterial structures has been questioned and many text
books and references note that digital ischaemia can be a
problem after use of epinephrine especially in concentrated
form. But, a retrospective cohort study by Muck et al on cases
reported to six poison centres during six years using a search
of Texas Poisoning Centre Network Database concluded that
the ischaemia after digital epinephrine autoinjection is rare.
Hence, there is a growing body of evidence that suggests that
the use of adrenalin in the fingers in low concentration
(1:100000 to 1:200000) typically found in local anaesthetic
mixtures for the purpose of digital nerve block is safe and
without adverse effects28. There have been no reports of
digital gangrene after the use of epinephrine for digital block
since the introduction of commercially prepared mixture of
lidocaine and epinephrine. An extensive review of literature
was done from 1880 to 2005 and identified 48 cases of digital
gangrene after local anaesthesia of the finger. Of those, only
21 cases involved epinephrine that was injected in
combination with procaine, not lidocaine. Subsequent
analysis demonstrated that at that time enforcement of
medication expiration dates was poor and over the time
procaine degraded into para-amino benzoic acid contributing
to highly acidic environment that was responsible for tissue
loss both in fingers and elsewhere in the body.29 Collen
reviewed and reported 59 cases of finger injection with high-
dose epinephrine of which 32 cases were untreated. There
were no instances of skin loss or necrosis, but neurapraxia
lasting as long as 10 weeks and reperfusion pain were
documented.30
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As in hand surgery, use of adrenalin is considered safe in
penile surgery depending on the concentration of adrenalin
used.31 Theddeus et al used adrenalin in concentration of 1 in
10,00,000 in tumescent solution for hypospadias surgery and
did not find any penile ischaemia or flap necrosis.3! These
studies break the paradigm of the danger of adrenalin
injection into the penis.

Adrenalin has also been used earlier by Zappala et al for
intraoperative erections in different doses (1-100 pg) with
good results, but inherent cardiovascular risk was reported.24
Keskin et al studied the effect of adrenalin in nineteen
patients of priapism.32 He injected 2 mL of lignocaine with
adrenalin (1:1,00,000 i.e. 10 microgram/mL) into each
cavernous body. In 50% of patient, he achieved
detumescence with single injection and in rest of the cases
repeated injections of adrenalin were used up to five time,
which resulted in detumescence. The number of injections
used were related with the duration of erection; the more the
duration more was the number of injections used. These
repeated intracavernosal adrenalin injections in doses of
20pg each were without any cardiovascular side effects.
There was no ischaemic injury to the penis nor any erectile
dysfunction were noticed later. Brierly et al, also used
lidocaine 2% with adrenalin 1 in 80,000(12.5ug) to induce
detumescence in cases of intraoperative penile erection and
found this technique simple and easily available without any
side effects.5

Santha et al16 and Miyabe et al33 reported the successful
systemic use of the sympathomimetics, terbutaline (5 mg
orally or 0.25-0.5 mg subcutaneously), and ephedrine,
respectively1633 Rao et al also found use of subcutaneous
terbutaline (0.5 mg) effective for detumescence following
cold saline application to the shaft of penisi0 Terbutaline, a
beta-2-adrenergic agonist (5 mg orally or 0.25-0.5 mg
subcutaneously or intravenously) has been found to be
effective for the treatment of intraoperative penile erection in
patients undergoing surgery. Terbutaline acts by relaxing the
smooth muscle of the cavernous tissue, arteries, veins in
these blood vessels, and tunica albuginea and its trabeculae
in the pelvis. As a result, blood from arteries, cavernous
sinusoids, and capillaries flows easily through the veins and
out of the penis resulting in detumescence.16

Valley et al, reported the successful use of intravenous
glycopyrrolate an anticholinergic in one high risk patient.34
They administered glycopyrrolate incrementally to a total
dose of 0.4 mg. They proposed glycopyrrolate as an
alternative to intracavernosal sympathomimetic treatment in
cardiovascularly high-risk patients. In another report by
Natrajan P et al found glycopyrrolate effective for
detumescence, but it took long time of four hours and surgery
had to be abandoned.35

Dorsal nerve of penis has both somatic and autonomic
components that enable it to regulate erectile and ejaculatory
functions. Local anaesthetic block of this nerve interrupts the
locally elicited parasympathetic reflex and causes
detumescence.36 It is free of cardiovascular side effects and
provides additional postoperative analgesia. But, it was found
difficult to administer at the time of erection.

Amyl nitrate is a potent smooth muscle relaxant and has
been used successfully in penile erection.3’ Robert et al used
amyl nitrate to overcome this problem. They recommended
to inhale the amyl nitrite (0.3 mL) through the breathing
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system. Complete flaccidity occurred within 4 minutes after
inhalation. But, it is not possible to find the effect of amyl
nitrite on detumescence during spinal anaesthesia as with
any potent vasodilator, chances of fall in blood pressure are
there. Availability is another question to be answered. Smita
et al have reported the use of salbutamol aerosol in one
patient under general anaesthesia when deepening of
anaesthesia did not resolve tumescence.

They had to use eight actuations of metered-dose inhaler
via tracheal tube for detumescence to achieve.38

Other  alternative  treatments include  topical
nitroglycerin.39 intracorporeal prostaglandins (PGE1).40 with
variable results.

CONCLUSION

The incidence of intraoperative penile erection in our study
was 0.57%. Although, the pathophysiology and management
of penile erection is not very clear, but recent understanding
has shown that relationship of treatment to the duration of
erection is the critical factor in the successful management of
erection. So, anaesthetist must start the treatment as early as
possible. Intracavernosal use of adrenalin gives the
anaesthetist this advantage as adrenalin is readily available in
the operation theatre and it is easy to administer also. The
aim of achieving detumescence is rapidly reached in all the
patients reported. So, we recommend that in case of erection
during anaesthesia, cessation of tactile stimuli should be tried
first, which may induce detumescence; failing which, we
should use adrenalin in doses of 5ug, which is quite safe and
effective in achieving detumescence without any
haemodynamic effects.

REFERENCES

1. Arsdelen VKN, Chen JW, Smith VM]. Penile erections
complicating  transurethral  surgery. ]  Urol
1983;129(2):374-6.

2. Staerman F, Nouri M, Coeurdacier P, et al. Treatment of
intraoperative penile erections with intracavernous
phenylephrine. ] Urol 1995;153(5):1478-81.

3. Dimitrios MB, Alexander KC, Xenophone KG, et al. Penile
erection occurring during transurethral surgery. ]
Androl 2006;27(3):376-80.

4. Walther PJ, Meyer AF, Woodworth BE. Intraoperative
management of penile erection with intracorporeal
phenylephrine during endoscopic surgery. ] Urol
1987;137(4):738-9.

5. Brierly RD, Hindley RG, Challacombe BJ, et al. Urological
cold shower a novel treatment for intraoperative
erection. Urology 2003;61(2):462.

6. Westfall TC, Westfall DP. Adrenergic agonists and
antagonists. In: Brunton LL, Chabner BA, Knollmann BC,
(eds). Goodman and Gilman’s. The Pharmacological
Basis of Therapeutics. McGraw Hill Press, New York
2011:282-7.

7. Guler G, Sofikerim M, Uqur F, et al. Intravenous
dexmedetomidine for treatment of intraoperative penile
erection. Int Urol Nephrol 2012;44(2):353-7.

8. Nelson JH, Winter CC. Priapism: evolution of
management in 48 patients in a 22 year series. ] Urol
1977;117(4):455-8.

J. Evolution Med. Dent. Sci./ eISSN- 2278-4802, pISSN- 2278-4748/ Vol. 5/ Issue 55/ July 11, 2016

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

Original Article

Klotz L, Heaton ], Jewette M, et al. A randomised phase 3
study of intraoperative cavernous nerve stimulation
with penile tumescence monitoring to improve nerve
sparing during radical prostatectomy. ] Urol
2000;164(5):1573-8.

Rao TH, Zaman W, Jain RK. Intraoperative penile
erection. Arch Esp Urol 2000;53(10):953-6.

Gerber F, Schwobel MG, Johr M. Successful treatment of
intraoperative erection in a 15 month old child with
intracavernous epinephrine. Paediatric Anaesthesia
2001;11(4):506-7.

Meuleman EJ, Mulders PF. Erectile function after radical
prostatectomy: a review. Eur Urol 2003;43(2):95-101.
Bosch R], Benard F, Aboseif SR, et al. Penile
detumescence: characterisation of the three phases. ]
Urol 1991;146(3):867-71.

Bors I, Coman AL. Neurological distribution of sexual
dysfunction with special references in 529 patients with
spinal cord injury. Urol Survey 1981;10:191-5.

Greene NM. Physiology of spinal anaesthesia. 3rd ed.
Baltimore: Wilium and Wilkinsin 1981.

Santha TR. Intraoperative management of penile
erection by using terbutaline. Anaesthesiology
1989;70:707-9.

Sozer IT. The treatment of priapism by new
antihypertensive drug: sodium nitroprusside and penile
aspiration. ] Urol 1968;99(3):311-3.

Vesta KS, Martina SD, Kozlowski EA. Propofol-induced
priapism, a case confirmed with rechallenge. Ann
Pharmacother 2006;40(5):980-2.

Miller PD, Galizia E]. Management of erections during
transurethral surgery using ethyl chloride spray. Br ]
Urol 1993;71(1):105.

Benzon HT, Leventham ]B, Ovassapian A. Ketamine
treatment of penile erection in the operating room.
Anaesth Analg 1983;62(4):457-8.

Ravindram RS, Dryden GE, Somerville GM. Treatment of
priapism with ketamine and physostigmine. Anaesth
Analg 1982;61(8):705-7.

Gale AS. Ketamine prevention of penile tumescence.
JAMA 1972;219:1629.

Mels F, Driel V]], Mensink KA. Treatment of priapism by
injection of adrenalin into the corpora cavernosa penis.
Scand ] Urol Nephrol 1991;25(4):251-4.

Zappala SM, Howard PJ, Hopkins TB, et al. Management
of intraoperative penile erections with diluted
epinephrine solution. Urology 1992;40(1):76-7.

De Meyers JM, De Sy WA. Intracavernosal injection of
noradrenalin to interrupt erections during surgical
interventions. Eur Urol 1986;12(3):169-70.

Tsai SK, Homg CY. Intracavernosal metaraminol for
treatment of intraoperative penile erection. Postgrad
Med] 1990;66(780):831-3.

Brindley GS. Pilot experiments on the actions of drugs
injected into the human corpus cavernosum penis. Br ]
Pharmacol 1986;87(3):495-500.

Muck AE, Bebarta VS, Borys DJ, et al. Six years of
epinephrine digital injections: absence of significant
local or systemic effects. Ann Emerg Med
2010;56(3):270-4.

Page 3804



Jemds.com

20.

30.

31.

32.

33.

34.

J. Evolution Med. Dent. Sci./ eISSN- 2278-4802, pISSN- 2278-4748/ Vol. 5/ Issue 55/ July 11, 2016

Singer AJ. Accidental digital self-injection of
epinephrine: debunking the myth. Ann Emerg Med
2010;56(3):275-7.

Fitzcharles-Bowe C, Denkler K, Lalonde D. Finger
injection with high-dose (1:1,000) epinephrine: does it
cause finger necrosis and should it be treated? Hand
2007;2(1):5-11.

Theddeus POH, Putri NM. Epinephrine in the tumescent
technique for hypospadias surgery. Med ] Indones
2012;21(3):175-8.

Keskin D, Cal C, Delibas M, et al. Intracavernosal
adrenalin injection in priapism. Int ] Impot Res
2000;12(6):312-4.

Miyabe M, Namiki A. Ephedrine for the treatment of
penile erection during spinal anaesthesia. Anaesth
Analg 1988;67(10):1019-20.

Valley MA, Sang CN. Use of glycopyrrolate to treat
intraoperative penile erection. Case report and review
of the literature. Reg Anaesth 1994;19(6):423-8.

35.

36.

37.

38.

39.

40.

Original Article

Natrajan P, Ramadevi R, Rao PB, et al. Priapism
following spinal anaesthesia in urological procedures.
Anaesthe Pain and Intensive Care 2012;16(1):47-50.
Pertek JP, Coissard A, Artis M. Dorsal nerve block for
intraoperative management of penile erection. Reg
Anaesth 1996;21(5):491-2.

Robert SW, Jay BB. Treatment of intraoperative
tumescence. ] Urol 1980;124:925.

Prakash S, Sharma S, Miglani S, et al. Management of
intraoperative penile erection with salbutamol aerosol.
] Anaesthesiol Clin Pharmacol 2012;28(3):402-3.

Syder AR, Ilko R. Topical nitroglycerine for
intraoperative turgescence. Anaesth Analg
1987;66(10):1022-3.

Heyden VB, Donatucci CF, Kaula N, et al. Intracavernous
pharmacotherapy for impotence: selection of
appropriate agent and dose. ] Urol 1993;149(5 Pt
2):1288-90.

Page 3805



