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Transcutaneous nitroglycerin in the treatment of erectile dysfunction in 
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We have tested the erectile effect of penile applicated nitroglycerin plasters 
(Transiderm-Nitro 10 mg/24 hours) in 17 spinal cord injured men, who had 
responded to intracavernous papaverine injections with erections sufficient for 
vaginal penetration. The nitroglycerin plasters were applied on the skin of the 
penile shaft and a positive response was obtained in 12 men. A total of 5 men 
reported an erectile response sufficient for vaginal penetration after using 
nitroglycerin plasters at home. All 5 preferred to continue with this noninvasive 
treatment compared to papaverine injections. Our results indicate that men with 
spinal cord injury who need doses larger than 15 mg papaverine to obtain 
erection sufficient for vaginal penetration will not achieve this with nitroglycerin 
plasters. 

We suggest that this noninvasive treatment should be tested on spinal cord 
injured men before injection therapy is initiated. 
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Introduction 

The pharmacological treatment of erectile 
dysfunction in spinal cord injured men has 
previously been based primarily on intra
cavernous injections of papaverinel-4 or a 
combination of papaverine and phento
lamine.2,3,5,6 

Intracavernous injections of vasoactive 
drugs in the treatment of erectile dysfunc
tion do, however, also have side effects and 
drawbacks such as prolonged erection, hae
matoma or fibrosis in the corporal tissue. 7 

Because of the potential complications 
caused by the injection therapy and the 
positive results obtained by Claes and 
Baert8 in impotent men using penile appli
cation of nitroglycerin plasters, we found it 
of interest to test the erectile effect of these 
plasters in a group of spinal cord injured 
men, who had had erections sufficient for 
vaginal penetration when using papaverine 
injections. 

Materials and methods 

Seventeen men aged 19-51 years (median 
age 41 years) with spinal cord lesions 1-27 

years (median 7 years) previously entered 
the study. Neurological levels of the lesions 
ranged from C2 to L4, 13 complete and 4 
incomplete. Only participants who had ob
tained erections sufficient for vaginal pene
tration after papaverine injections were 
included. Papaverine doses had ranged from 
5 to 60 mg. 

We used the Transiderm-Nitro plaster 
10 mg/24 hours (CIBA-Geigy) containing 
50 mg glyceryli nitras, a powerful smooth 
muscle relaxant of which 10 mg is absorbed 
during 24 hours. Glyceryli nitras easily 
penetrates healthy skin and a constant 
plasma level from 2-24 hours is seen when 
the plaster is applied on the chest. The half 
life of the plasma nitroglycerin concentra
tion following removal of the plaster is 
almost one hour. However, the pharmaco
kinetics in connection with penile applica
tion are not known. 

The size of the plaster is 32 x 89 mm and 
absorption takes place from a 20 mm2 area. 
The plaster is available in Denmark without 
prescription at the price of approximately 
DKK 16 (£1.50). 

Initially, a nitroglycerin test was con
ducted in the outpatient clinic. We placed 
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the plaster around the penile shaft for 1-2 
hours depending on the erectile response 
obtained. Before removal of the plaster 
penile stasis was applied for 10 minutes. 

The long pubic hairs should be cut if 
necessary to prevent interference with the 
plaster attachment. 

The result of the nitroglycerin test was 
classified clinically into 3 categories as fol
lows: complete response: an erection with 
full rigidity; partial response: an erection 
with some rigidity and/or tumescence; and 
failure: no noticeable erection. 

When a complete or partial response was 
obtained, the participant was given 5 plas
ters for domestic use together with a ques
tionnaire to be completed after each appli
cation. The questionnaire included items 
regarding the erectile response, whether the 
erection was sufficient for vaginal penetra
tion, side-effects, and whether in the future 
they preferred nitroglycerin plasters or 
papaverine injections to obtain erection. 

Results 

The nitroglycerin test was positive in 12 of 
17 participants: 5 had complete and 7 partial 
responses whereas 5 failed to respond. 
Median plaster application time to the 
observed response was 75 min. Duration of 
the erections in the group with complete 
responses ranged from 20 to 45 minutes 
after removal of the plasters. 

In Table I the participants' age, years 
since lesion and level of spinal cord lesion 
are related to the results of the nitroglycerin 
test. 

Figure 1 compares the doses of papa
verine required to obtain an erection suffici
ent for vaginal penetration with the results 
of the nitroglycerin test. 
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Figure 1 Doses of papaverine required to ob
tain an erection sufficient for vaginal penetra
tion compared to the results of the nitroglycerin 
test. 

The 12 participants who obtained a posi
tive response to the nitroglycerin test con
tinued to use the plasters at home and have 
tested 5 plasters each. 

Based on the subjective evaluations re
ported in the questionnaires completed after 
each application, it appeared that 5 (29%) 
participants obtained an erectile response to 
plaster application sufficient for vaginal 
penetration. These 5 participants originated 
from the group requiring 5-15 mg papa
verine and 4 of the 5 were from the group 
obtaining complete response during the 
nitroglycerin test whereas one was from the 
group with only partial response. They all 
preferred to continue with nitroglycerin 
plasters compared to papaverine injections. 

In total, 6 participants experienced head
aches following plaster application but only 
2 required treatment with mild analgesics (ie 
paracetamol). No other side effects were 
observed or reported, including autonomic 
dysreflexia. 

Table I Results of nitroglycerin test related to the participants' age, years since lesion and level of 
spinal cord lesion 

Results of the Age (years) Years since lesion Level of lesion 
nitroglycerin test median (range) median (range) range 

Complete response (n = 5) 41 (27-51) 8 (4-24) C6-T7 
Partial response (n = 7) 28 (19-50) 4 (1-10) T6-L4 
Failure (n = 5) 43 (29-45) 21 (7-27) C2-TlO 
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Discussion 

Owen et al9 reported from a placebo-con
trolled study on 26 impotent subjects, a 
significant increase of the

. 
penil

.
e circuo:

ference (strain gauge techmque) m 18 pa�l
ents after penile application of nitroglycenn 
paste and visual sexual stimulation. A ran
domized placebo-controlled study by Claes 
and Baert8 in a group of 26 impotent men 
showed that with nitroglycerin plasters 
(10 mg/24 hours) 12 returned to satisfactory 
sexual function with erections adequate for 
vaginal penetration whil� 9 report�d some 
improvement in the quahty of erectIOn, but 
insufficient to restore satisfactory sexual 
performance. In one patient potency was 
restored after the application of placebo 
plasters. Neither of these studies �e�orted 
inclusion of patients with neurogemc Impo
tence. 

Meyhoff et allO tested 10 pati�nts w
.
ith 

various etiologies of impotence mcludmg 
neurogenic, but apparently none wit� spinal 
cord injury. In this non double-blInd nor 
placebo-controlled study, it was found that 
Transiderm-Nitro plaster (10 mg/24 hours) 
lead to an erectile response of all patients in 
the nitroglycerin test and satisfact?ry 
potency was restored in 4 patients followmg 
self administration. 

It seems attractive to test a noninvasive 
treatment for all men with erectile dysfunc
tion including the group of spinal cord 
injured men for several reasons. P�o�on�ed 
erection following intracavernous m]ectIon 
is the most common side effect, and the risk 
of developing subcutaneous haematomas at 
the site of injection and fibrosis in the 
corporal tissue as a result of numerous 
injections are further problems. 7 The parti
cipants are also concerned about these 
problems and unknown �ong term adve!'se 
effects.11 In our expenence, papavenne 
injection is stress inducing and for some too 
'technical' and therefore unacceptable. 

According to Table I there is no relation 
between age or level of lesion and the 
results of the nitroglycerin test. However, 
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the nitroglycerin test shows a relatively high 
median number of years since lesions in the 
failure group but no conclusion can be based 
on such small numbers. 

A comparison of the doses of papaverine 
required to obtain an erection sufficient for 
vaginal penetration with the result� ?f the 
nitroglycerin test indicates that partIcIpants 
who need doses larger than 15 mg of papa
verine to obtain erection sufficient for va
ginal penetration will not achieve a com
plete response with nitroglycerin plasters 
(Fig 1). 

Nitroglycerin plasters have well kno",:n 
side effects, primarily related to allergIC 
dermatitis,12 headache and postural dizzi-

. h . n I ness related to orthostatIc ypotenslOn. - n 
total 6 participants experienced headache 
during the test phase but only 2 cases 
required treatment with mild analgesics (ie 
paracetamol) . We found no relation be
tween the level of lesion, whether complete 
or incomplete, and the occurrence of head
ache. 

Meyhoff et allO have reported that mild 
analgesics taken one hour before plaster 
application may prevent headache .

. 
I!1 our 

study, however, none of the 5 partICIp�nts 
obtaining erection sufficient for vagmal 
penetration reported any headaches linked 
with the plaster applications at home: . In conclusion, the present results mdIcate 
that transcutaneous nitroglycerin therapy 
may be an interesting choice of treatm�nt 
for some spinal cord injured men WIth 
erectile dysfunction. 

Based on the fact that Transiderm-Nitro 
plasters are easy to apply and test and s�em 
to have no serious side effects, we belIeve 
that this noninvasive treatment should be 
tested on spinal cord injured men before 
injection therapy in initiated. 
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