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Erectile dysfunction is a common complication of spinal cord injury. Of the 68 spinal cord 
injured men in whom treatment with papaverine was initiated a therapeutic dosage was 
determined in 50 (74%). Papaverine was injected into the base of one corpora cavernosum. 
The dose started at 3 mg and was increased at weekly or longer intervals until an effective 
dose was determined. There were 15 (30%) men with tetraplegia and 35 (70%) men with 
paraplegia. The dosage of papaverine did not relate to the level or extent of injury. Doses 
of 12 mg or less were used in 56% of patients. Low dose papaverine is a safe and effective 
means of restoring erections in spinal cord injured men. 
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Introduction 

Erectile dysfunction is a common complication of 
spinal cord injury. Several methods exist to manage this 
problem in spinal cord injured men seeking treat
ment.1-3 In our center intracavernous injection of 
vasoactive substances, vacuum tumescene constriction 
therapy and penile prostheses are available treatment 
options. All available methods are described to' the 
patient and demonstrated via video tape. After discus
sing the risks and benefits of each technique the patient 
can choose the technique he prefers if there are no 
medical contraindications. Informed consent is re
quired prior to intracavernous injections. This paper 
reports on our experience using papaverine to restore 
erections in spinal cord injured males. 

Methods 

After being made aware of the options available and 
the possible risks 68 spinal cord injured men chose 
intracorporeal injections of a vasoactive substance to 
treat their erectile dysfunction. Erectile dysfunction 
refers to the inability to get an erection, or a reflex 
erection which is not satisfactory for intercourse. Initial 
doses of 3 mg of papaverine were injected into the base 
of one corpora cavernosum. If there was no response or 
an unsatisfactory response the patient returned to the 
clinic for follow-up attempts of a higher dosage at 
weekly or longer intervals. The dose was increased by 
3 mg papaverine per visit until a satisfactory erection 
was obtained. This schedule was accelerated on an 
individual basis due to lack of clinical response in 
several persons. If an erection resulted it was observed 
until detumescence occurred in the clinic. After a 
satisfactory dosage was obtained the patient or family 

member was instructed in self administration of the 
drug. Lesion level was classified according to the 
Standards of the American Spinal Injury Association. 
There were 15 tetraplegics and 35 paraplegics. Twenty 
eight (56%) had complete lesions and 44% had 
incomplete lesions. Of those with incomplete lesions 10 
(20%) were Frankel B, seven (14%) Frankel C, five 
(10%) Frankel D and one (2%) Frankel E. 

Results 

Of the 68 men who entered the program 50 completed 
it. Of the 50 for whom a dose was determined 44 
completed the program by increasing the dose in 3 mg 
increments. The doses of papaverine according to level 
of injury are described in Figure 1. Fifty six percent of 
patients required 12 mg or less of papaverine. Doses 
ranged from 3 mg to 90 mg. There was no statistical 
correlation between the dose and level of injury and the 
extent of the spinal cord injury. 

Due to a lack of response at lower doses six men had 
their increases in dose accelerated in increments larger 
than 3 mg per trial. A T6 paraplegic patient had the 
dose increased to 30 mg in three doses, a C6 tetraplegic 
responded at 90 mg in nine doses, and a C7 tetraplegic 
responded to 30 mg after five sessions. Three persons 
were initiated at higher than the currently used doses 
before the current program was devised. An Ll 
paraplegic patient responded after treatment with a 
dose of 30 and 45 mg. A C8 tetraplegic patient 
responded to one dose of 30 mg. A T6 paraplegic 
patient responded after doses of 30 and 60 mg. 

There were three episodes of priapism. A T8 
paraplegic patient received 15 mg papaverine at a 
different clinic resulting in priapism. He responded to 
3 mg papaverine with a satisfactory erection. A T12 
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Figure 1 Dose of papaverine by level of spinal cord injury 

paraplegic patient had a satisfactory erection at 9 mg 
and requested a trial at 12 mg to obtain an erection of 
longer duration. The 12 mg dosage resulted in priap
ism. A T9 paraplegic patient had a full erection at 6 mg 
without complication. During training for self injection 
he developed priapism with the same dose. He 
responded satisfactorily to 3 mg after the episode of 
priapism. 

Eleven men did not complete the protocol after one 
or more injections. Three switched to vacuum tumes
cence constriction therapy and three required papa
verine and phentolamine in combination. 

Discussion 

Use of papaverine alone offers several advantages in 
spinal cord injury patients. It is readily available and is 
inexpensive. As many spinal cord injured patients are 
indigent, this is particularly important. Use of one drug 
may decrease the risk of complications such as priap
ism, by avoiding the use of two drugs that act at 
multiple sites.4 Mixing drugs increases the risk of 
contamination. Many of the spinal cord injured males 
had reflex erections that could not be achieved reliably 
for intercourse. Small doses of papaverine increase the 
reliability of this response and allows a combination of 
reflex stimulation along with the papaverine injection 
to obtain erections satisfactory for intercourse. It is not 
necessary to initiate treatment with higher dosages of 
papaverine or begin with drug combinations as previ
ous studies recommend.5-7 Although this technique 
requires several clinic visits it results in the use of the 
lowest, safest dose. The repeat sessions can be used to 
initiate teaching for self injection. This technique may 
not be necessary for all men with spinal cord injury. 
Many spinal cord injured men are able to successfully 
engage in sexual intercourse with reflex erections and 
do not require any treatment.8 Papaverine usage is not 
without risk and has been associated with penile 
fibrosis. 9 

There are numerous reports in the medical literature 
of treatment of impotence with intracavernous injec
tions of vasoactive drugs. Papaverine injection was 

initially described by Virag. 10 Papaverine has been used 
subsequently alone and in combination with phentola
mine and/or prostaglandin E15-7.11.12 in patients with 
neuropathic impotence. 

Several authors have described the use of papaverine 
and phentolamine mixtures and have not attempted 
single drug usage.5,6 Patients with neuropathic impo
tence required lower doses than in the vascular or other 
groupS.5-7 Prostaglandin El has been compared by 
Earle et alll with papaverine in a fixed non-individual
ized dose and felt to be more effective and subjectively 
better preferred. Combinations of papaverine and 
prostaglandin El have been demonstrated to be more 
effective than paph'.'erine plus phentolamine and 
prostaglandin El alone.12 There was a small group of 
neuro�athic patients in this study. 

Lue and Lloyd7 have recommended initiating 
therapy in neuropathic impotence with a low dose of 
papaverine. Lue recommended starting with 3 mg and 
Lloyd 10 mg. Our data are consistent with Lue's 
recommendation. Papaverine, a smooth muscle relax
ant that increases arterial inflow and venous outflow 
resistance,13 appears to be sufficient for most spinal 
cord injured individuals. 

We conclude that papaverine in low doses is often 
beneficial for the management of impotance in spinal 
cord injured males. It is effective at all levels and may 
supplement reflex erections that are not reliable at all 
times for intercourse. Our findings suggest that the use 
of the various drugs available for intracavernous 
injections should be individualized based on the eti
ology of the person's impotence. 
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