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Early insertion of inflatable prosthesis for intractable ischemic
priapism: our experience and review of the literature
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A cohort of 20 patients with delayed priapism who underwent treatment at the Emergency
Department of our academic referral centers between January 2002 and April 2010 was studied.
Of these, 16 cases suffered from a low-flow priapism. A total of 6 cases were managed non-
surgically, 10 required shunt surgery, and of these 5 were treated by early penile prosthesis surgery.
Prostheses were easily implanted in all patients with a mean operative time of 94 min. No
intraoperative complications and no infection were registered. All patients with an inflatable
prosthesis complained a reduction in penile sensibility that lasted 3 months. All patients were
satisfied with the results of surgery (International Index of Erectile Function Questionnaire-5,
Q5 mean value 4), and all were successfully engaging in satisfactory sexual intercourses.
No significant loss of penile length, neither apical erosion nor extrusion was recorded. Early
insertion of a penile prosthesis is a simple and safe procedure in patients with ischemic priapism,
which failed to respond to conservative management. Early insertion of a prosthesis helps to
maintain adequate penile length, resolve priapism and, in the long term, it results in high
satisfaction rates.
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Introduction

Ischemic priapism is a relatively rare sexual-
function-threatening andrological emergency, with an
incidence of 1.5 per 100 000 person-year.1 Ischemic
priapism can occur at all ages, from newborn to
elderly, with an undesirable, rigid and painful erection,
which persists in the absence of sexual stimulation,
not being relieved by either ejaculation or orgasm.2,3

American Urological Association guidelines
define priapism as a persistent penile erection, of
44 h in duration, that continues hours beyond, or is

unrelated to, sexual stimulation. Typically, only
the corpora cavernosa are affected. Ischemic (veno-
occlusive, low flow) priapism is a non-sexual,
persistent erection characterized by little or no
cavernous blood flow and abnormal cavernous
blood gases (hypoxic, hypercarbic and acidotic).
The corpora cavernosa are rigid and tender to
palpation. Patients typically report pain. A variety
of etiological factors may contribute to failure of
the detumescence mechanism in this condition.
Ischemic priapism is an emergency. Resolution of
ischemic priapism is characterized by the penis
returning to a flaccid, non-painful state. However, in
many cases, persistent penile edema, ecchymosis
and partial erections can occur, and it may mimic
unresolved priapism. Resolution of priapism can be
verified by measurement of cavernous blood gases
or blood flow measurement by color duplex ultra-
sonography.4

In the long term, up to 25% of patients with
ischemic priapisms induce erectile dysfunction.3

Indeed, especially when priapism is not ade-
quately and promptly treated, histopathological
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changes drive the cavernosal tissue toward irrever-
sible fibrosis. This usually happens after 48 h, along
with the necrosis of the vasa and corpora cavernosa
smooth muscle cells, and with the consequent
transformation those smooth muscle cells into
fibroblast-like cells.5,6 It is not clear at which
absolute time point such damages become unrever-
sible; moreover, it may also vary according to the
etiology of ischemic priapism and the degree of the
pre-existing damage of the corpus cavernosum
smooth muscles. In this context, it has been
demonstrated that after 6 consecutive hours of
ischemia, acidosis, glucopenia, hypoxia, hypercap-
nia and anoxia occur.7 Both in vitro and in vivo
models have shown that anoxia and glucopenia may
function as two independent damaging factors to the
corpora cavernosa smooth muscles.8–11 Finally,
there is experimental evidence that irreversible
histopathological alterations are caused by the
combination of a state of acidosis, glucopenia and
hypoxia that last for 44 h.12

From the therapeutic standpoint, the initial
management is conservative, and involves exercise,
aspiration and intracorporal injection of a-adrener-
gic agonists, in order to obtain the smooth muscle
relaxation, blood outflow and prompt penile
detumescence.

A successful outcome of the conservative
approach relies on the actual duration of the episode
of priapism, being surely more effective (even with
the injection of relatively high doses of a-adrenergic
agonists) for episodes lasting o24 h.13,14 Episodes
either lasting 424 h or not responsive to conserva-
tive approaches require more aggressive therapeutic
strategies, such as shunt surgery.

However, there is no universal consensus
about the management of delayed presentations of
ischemic priapisms or medical refractory priapism.

In general, a-adrenergic agonists should be used
in all patients, irrespective of the time of presenta-
tion, whereas shunt surgery should be offered to the
cases of ischemic priapism lasting p72 h, starting
with a distal shunt (Winter, Al-Ghorab, Ebbehoj or
more recent Brant shunt) and performing a proximal
shunt (Quackels, Barry or Grayhack shunt) in cases
of distal shunt failure.15 In this context, the longer
the veno-occlusive priapism event, the greater the
chance of permanent erectile dysfunction.15

There is a group of patients who do not respond
to the shunt surgery. In these latter men, and in
patients with either a delayed presentation or a
severe long lasting condition, erectile dysfunction
has to be treated by an elective penile prosthesis
surgery in order to contrast the devastating con-
sequences, such as fibrosis and penile shortening.

Likewise, these two groups could benefit by an
immediate penile prosthesis implantation, the for-
mer group firstly to resolve the dramatic priapic
episode, and overall to resume erectile functioning.
Thus, early penile prosthesis insertion offers some

advantages, including (a) the resolution of the
episode of priapism, (b) the treatment for the
inevitable erectile dysfunction and (c) the preven-
tion of penile shortening due to severe fibrosis.16

These observations prompted us to present our
experience in the treatment of refractory ischemic
priapism with early inflatable penile prosthesis
insertion.

Materials and methods

The analyses were based on a cohort of 20 patients,
studied with delayed priapism treatment (medium
rate: 20 h) who underwent treatment for priapism at
the Emergency Department of our academic referral
center, Molinette University referral center, Torino,
Shaid Behesty University of Tehran and Hamad
Medical Corporation of Doha, Qatar, between
January 2002 and April 2010. Of these, 4 cases were
diagnosed with a high-flow priapism, whereas 16
cases suffered from an ischemic, low-flow priapism.
Of the former, 6 cases were successfully managed
non-surgically, 10 required shunt surgery, and
among these 10, 5 were treated by early penile
prosthesis surgery (Figure 1). Five patients refused
the surgery for co-morbidities and because it was not
possible at that moment.

All five patients treated with early insertion of
a penile implant had a negative history for sickle
cells disease, malignancy, other hematological condi-
tions, such as thrombophilia or other hemo-
globinopathies. Likewise, four patients denied the
assumption of either any pharmaceutical compound
(namely, therapies for erectile dysfunction therapy
and systemic/psychiatric disorders) or illicit drugs.
In contrast, for one patient, an excessive dose of
intracavernosal papaverine was the cause of priap-
ism.

As per protocol, comprehensive blood exams,
including fetal hemoglobulin assessment, were
performed in all patients, with parameters within
the normal range of values in all cases. Similarly,
cavernosal blood gas evaluation was also performed
in all cases; ipoxia and acidosis were found in all
subjects, therefore, confirming a low-flow priapism.
A conservative approach was thus initially started
in all patients.

In this context, cavernosal blood aspiration,
injection of phenylephrine (200 mgþ 10 ml of NaH-
CO3 20%) and irrigation with antibiotic (gentamycin
80 mg) were performed three times over a period of
8 h, without any successful response, neither partial
nor complete detumescence, in all men. Thus, a
Winter shunt was initially performed with five holes
per apex for each corpus cavernosum without
effective results. In one case, a cavernospongiosal
shunt was performed without positive functional
outcome.
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Patients who presented with an idiopathic in-
tractable priapism lasting 436 h (10 patients) had a
penile color doppler ultrasound, which confirmed
absence of flow in cavernosal arteries and no
vascular fistula.

Furthermore, subsequent therapeutic options, with
particular regard to the high risk of erectile dysfunc-
tion, were then discussed with all patients. Accord-
ingly, we decided to propose an early insertion of an
inflatable penile prosthesis in order to resolve the
priapic episode, relieve the pain, promote erectile
functioning, contemporarily avoiding penile fibrosis
and the risks related to a potential delayed insertion
of a penile prosthesis into a scarred corporal body.
In this context, inflatable prostheses were inserted in
four cases (namely, 1 Coloplast Titan OTR (Holtedam
1 Humlebaek, DK, Denmark), 1 AMS 700 LGX
(Minnetonka, MN, USA), 2 AMS 700 CX Inhibizone),
whereas a malleable prosthesis AMS was chosen for
the fifth patient.

Among the five patients refusing the immediate
surgery, two of those had Grayhak shunt as
requested after counseling without any benefit for
erectile function.

Surgical technique
For the specific purpose to avoid exceeding risks of
infections, only five persons were admitted into
the operating room, including two surgeons, the
anesthesiologist, a scrub nurse and a further nurse.

Prosthesis was inserted under epidural anesthesia
with a broad-spectrum antimicrobial prophylaxis
(teicoplanin 400 mgþ gentamycin 80 mg). A 16 Ch
Foley catheter was placed in all patients. A
transverse penoscrotal incision was performed;
edema and thickened albuginea was found in all
cases. Before the cavernosal dilatation, a biopsy of
the corpora cavernosa tissue was also performed.
In two cases, frozen sections were performed, and
confirmed smooth muscles necrosis, edema of the
remaining tissue and blood clots presence; this was
not the case in the other three cases, as they had
surgery. Dilatation of corpus cavernosum was
initially performed with scissor, followed by Haegar
dilatators, taking care distally to avoid apical
perforation and subsequent prosthesis extrusion, in
particular in those cases for whom a previous
Winter’s shunt had been performed. No difficulties
were encountered during this maneuver, and an

20 patients with priapism

4 patients  
with high-flow priapism 

16 patients 
with low-flow priapism 

6 patients resolution with 
conservative treatment 

10 patients treated with 
shunt surgery 

5  Winter's shunts 3 caverno-spongiosal 
shunt 

2 Grayhack  

5 patients 
penile prosthesis insertion 

immediately

1 malleable penile 
prosthesis

4 inflatable penile 
prosthesis 

Embolisation

All patients initially 
treated with 

 conservative treatment 

Figure 1 Algorithm treatment of patient presented with priapism.
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immediate detumescence was observed. Then
corpora were extensively irrigated with gentamycin,
and the prosthesis was inserted with 0.5–1 cm
oversizing of the cylinder for inflatable implants.
Conversely, no oversizing was performed for
the malleable prosthesis. To avoid postoperative
hematoma formation, a drainage was placed in the
scrotum.

Postoperatively, the patient received intravenous
antibiotics for 2 further days. In four cases, the
indwelling catheter was removed on the first post-
operative day; in contrast, the catheter was kept for 1
week and then removed after retrograde cystography
in the patient who had previously undergone
cavernosospongiosal shunt; during the closure of
the shunt, there was a small distal uretra perforation
that was recognized and sutured; this patient had a
suprapubic catheter inserted too to keep the uretra
suture as dry as possible. This gentleman was then
discharged home after 3 days with oral ciprofloxacin
500 mg b.i.d. for 10 days, and the prosthesis inflated.

Results

As per surgeon feeling, the prostheses were easily
implanted in all patients. Mean operative time was
94 min (±s.d. 31.3 min). In order to close the shunt,
30 min more were used during penile prosthesis
implantation in the patient with a cavernosospon-
giosal shunt. In this case, median operative time for
only the penile prosthesis implantation was 60 min.

The corporal smooth muscle biopsy was analyzed
histologically in the five patients, and all specimens
examined revealed necrotic cavernosal smooth
muscle.

There were no intraoperative complications and
no infection of the penile implants was registered
to date. Regarding immediate complications, all
patients had a penile hematoma that was resolved
within 2 weeks, except in one case in which it
disappeared in 1 month (the patients was taking
antiaggregant drugs, acetylsalicylic acid 75 mg,
for coronary artery disease). All patients with an
inflatable prosthesis complained of a reduction in
penile sensibility that lasted 3 months (Table 1).

To avoid penile shortening, patients with infla-
table prosthesis were instructed to keep the pros-
thesis inflated for 1 week at home; after 1 week,
patients visited at the outpatient clinic where the
implant was deactivated in order to prevent an
apical extrusion, and they were trained how to the
use the prosthesis itself. Moreover, patients were
encouraged to start at home with at least three cycles
of inflation–deflation per day leaving the prosthesis
inflated at least for 10 min in each cycle in order to
prevent the penile fibrosis and shortening. More-
over, all patients were instructed to not start sexual
intercourse before 6 weeks after surgery.

All patients were satisfied with the results of
surgery regarding erectile function (International
Index of Erectile Function Questionnaire-5, Q5
mean value 4 (s.d.±071)); in this regard, all patients
were successfully engaged in satisfactory sexual
intercourses after a mean time frame of 2 months.
There was no significant loss of penile length in any
patient, neither apical erosion nor extrusion because
of the cylinder oversizing at the time of implanta-
tion, and none of the patients required surgical
revision (either for infection, or prosthesis deformity
or dysfunction).

Regarding patients refusing the immediate penile
implants, two of those had Grayhak shunt in 2 and
3 days after the failure of other shunts, without any
benefit of priapism resolution and erectile function
restoration postoperative.

They had a close rehabilitation follow-up for
erectile function, which included vacuum exercis-
ing 20 min two times a day for 6 months, penile
stretchers used daily for 3 months, Viagra (Pfizer,
New York, NY, USA) 100 daily for 6 months and
intracavernosal injection therapy (ICI) 20 mcg daily
for 1 month.

All of the patients had penile shortening and
severe fibrosis at 6 months follow-up. Mean short-
ening was 3.5 cm, and all developed an erectile
dysfunction not respondent to pharmacological
treatment. We implanted a penile prosthesis in one
patient after 9 months and in two patients after
12 months. Penile implantation was challenging for
severe fibrosis and deformation. The use of Rossello
dilators was useful in all cases. Non-infection rate
was observed.

Table 1 Age, time to presentation, shunt, time to penile prosthesis insertion and surgical complications of patients who had a penile
prosthesis implanted

Age
(years)

Time at presentation
at E&A department (h)

Shunt
surgery

Time at penile
surgery (days)

Surgery complications

34 42 Winter 3 Hematoma and reduction in penile sensibility
56 35 Winter 7 Hematoma and reduction in penile sensibility
64 25 Winter 4 Hematoma and reduction in penile sensibility
33 33 Cavernospongiosal 20 Hematoma and reduction in penile sensibility
73 72 Winter 7 Hematoma

E&A, emergency and accident.
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One distal uretra perforation was recognized
during cavernospongiosal shunt closure and was
treated successfully. A suprapubic catheter and an
uretra catheter were placed and kept for 1 month
and 1 week, respectively.

Discussion

The management of ischemic priapism involves
successful detumescence and preservation of erec-
tile function. However, such results are not always
achieved, and o50% of patients are discharged
by hospital, with a penile detumescence and a
long-term preservation of erectile function.

Although it is not actually know what is the
crucial time for irreversible damage to smooth
muscle cells, hypoxia, glucopenia and acidosis are
independent negative prognostic factors for the
recovery of erectile function; these events occur
within 6 h from the beginning of the priapic event.
The lasting time at medical presentation seems to be
an important predictive factor of the sexual outcome,
being 24 h of unsolved priapism a crucial time;
490% of patients with a priapism lasting 424 h
complain of subsequent erectile function impair-
ment; conversely, patients with priapism reversal
within 24 h from the onset have a 50% chances of
recovery of a normal erectile function.13,14

Whenever priapism is left untreated, it may tend
to subside with time, but with the replacement of
the vascular smooth muscles with fibrotic tissue, it
may result in a shortened and fibrotic penile shaft.
This eventually leads to a more difficult penile
prosthesis implantation, which has to be discussed
with the patient in order to provide the most
suitable management.

The option of an early penile prosthesis insertion
may offer a number of potential advantages.
It allows the recovery of sexual function, normally
lost in long-lasting priapism; it may prevent penile
shortening, which ultimately occurs as a conse-
quence of fibrotic changes in the corpora cavernosa;
moreover, it is easier to implant a penile prosthesis
in the acute setting, with fewer complications as
compared with the delayed implantation due to the
degree of the corpora fibrosis.

In order to avoid an overtreatment, the corner-
stone of this approach is the correct timing, which is
irreversible. As previously debated, the actual time
frame is not known over which damages became
irreversible and erectile dysfunction eventually
occurs; some authors consider that 24–48 h should
be probably considered the corner time, as a priapic
penile shaft does not positively resolve with a
medical approach, an immediate penile insertion
should be considered and discussed with patient.
In our experience, if pain is well controlled with
medical treatment, the definite treatment by inser-
tion of penile prosthesis could be delayed by some

days, without meeting disruptive and strong corpora
cavernosa fibrosis. In this paper, we reported a non-
challenging penile prosthesis insertion even after
1 week of priapism; more studies are needed to
better define the cutoff time, over which the fibrotic
process makes surgery challenging, but it is abso-
lutely better to delay for 1 week also for better
counseling and understanding of the patients and
partners. The correct time for implantation in our
opinion is before 20 days. The three patients
operated after 9 and 12 months showed an average
penile shortening of 3.5 cm, severe fibrosis causing
difficult implantation and the need to use shorter
cylinders, leading to a higher risk of malfunction
and revision of surgery.

Another important key is the surgical manage-
ment preceding the penile insertion. It is widely
accepted that a priapism that does not respond to
medical therapy should undergo shunt surgery.
Several approaches have been suggested, ranging
from the easy transglandular spongiocorporal shunt
to the more difficult saphenocorporal shunt.
Although effective, shunt surgery may expose the
patients to an increased risk of complications
in those without a successful outcome and who,
ultimately, may represent suitable candidates for an
immediate penile implantation.

In particular, apical shunts expose patients to an
increased risk of apical perforation during corporal
dilatation, and so prosthesis extrusion. Al-Gorhab
and the techniques of Brant et al.17 are actually the
two easiest to perform and more efficacious shunts,
but undoubtedly may expose patients to a very high
risk of apical perforation during penile prosthesis
implantation either in an acute setting or in an
elective setting. Recently Salem and El Aasser18

reported a successful early penile prosthesis
implantation in distal refractory priapism of the
shunt (Al Ghorab and Winter). In their series, a non-
absorbable sling suture was taken through the
cylinder and the edges of the opened tunicae
albuginea to fix the cylinder to the corporotomy
edges. This approach, even if effective, simple and
safe, is limited to the implantation of malleable
prosthesis. Therefore, we personally feel that they
should be performed with caution, especially in
those men presenting with long lasting priapism
for whom resolution of the priapic event and
restoration of erectile function might be really
difficult to achieve with a conservative approach.
We report two apex erosions after 6 months of failed
Al-Gorab shunts, during penile implantation for
erectile dysfunction (ED). Unfortunately, there is no
consensus on the right shunt to perform in relation
to the priapic episode lasting time. Brant et al.17

suggested a T-shaped apical shunt, which was able
to treat priapism along with a contemporary pre-
servation of an intact erectile functioning in 11 out
of their 13 consecutive cases (priapic lasting time
from 17 h to 14 days).
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Lian et al.19 reported disappointing results with
Al-Ghorab shunt plus intracavernous tunneling for
prolonged ischemic priapism in terms of erectile
function. In their series, erectile function after shunt
plus tunneling significantly decreased compared
with that before the ischemic priapism, as the results
of quality of life score, which were also significantly
decreased than that before ischemic priapism.19

More data are needed to confirm these findings.
A matter of discussion in this particular surgical

setting is the choice of the most appropriate penile
prosthesis in the acute setting. In Ralph’s
papers,20,21 although he used inflatable prostheses,
the author clearly preferred to implant malleable
prosthesis in an acute setting, as interim prosthesis,
because it may offer some advantages: the surgical
procedure is shorter, with a lower risk of infection,
the malleable prosthesis eventually being able to
prevent fibrotic shortening. We believe that all these
considerations are certainly correct; however, pla-
cing an interim prosthesis means that patients
should undergo one more surgical intervention,
with higher psychological and economic costs.
In contrast, inflatable prosthesis offers the advantage
of an immediate and definitive resolution of the
problem; prevention of fibrotic shortening could be
achieved with the use of AMS LGX or cylinder
oversizing/coloplast OTR; reduction of infections
rate could be achieved with limited numbers of staff
admitted to the operating room, use of an inhibizone
prosthesis and administration of anitibiotics for a
relatively long period. So we believe that the choice
of the prosthesis is up to the patient.

In order to prevent penile shortening, oversizing
is another important keypoint when performing an
immediate inflatable penile prosthesis insertion.
The aim is to avoid penile shortening, contrast the
retraction due to fibrosis. This could be achieved
either by a cylinder oversizing of 0.5–1 cm or with
implantation of AMS 700 LGX, which provide a
lengthening of roughly 18% of the cylinder during
its inflation. As it has been only recently launched
in the market, we only implanted a AMS 700 LGX in
one patient with satisfactory results and without
complications or apical perforation/extrusion.
Even if our experience is limited to one case, the
absence of increase in complication or malfunction-
ing rate drives us to conclude that AMS 700 LGX
could be very useful in this particular surgical
setting.

Conclusions
In some patients who do not respond to conservative
management, the smooth muscle is likely to be
necrotic, and therefore attempts to re-oxygenate
them through shunt surgery would be futile.

Magnetic resonance imaging is very useful for
correct diagnosis and to avoid apical shunts, which
increases complications in future surgery.

Early insertion of a penile prosthesis is a simple
and safe procedure in patients with ischemic
priapism that fail to respond to conservative
management. Early insertion of prosthesis helps to
maintain adequate penile length, resolve the epi-
sode of priapism and contrasts all of the devastating
complications of corpora retraction and, in the long
term, results in high satisfaction rates.
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