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ABSTRACT

The aim of this study is to assess the role of ultrasound (US) in Peyronie’s Disease 
(PD). PD is a psychologically and physically devastating disorder that manifests 
in middle-aged men. Fibrous inelastic plaques in the tunica albuginea, result in 
palpable penile scar in the flaccid condition and cause painful erections and penile 
deformity, including penile curvature, hinging, narrowing, and shortening of penis. 
Penile deformity is the most common (52%) first symptom of PD and is present in 
94% of affected men. US is the primary imaging modality of choice due to its easy 
availability, low risk, and ability to image and quantify both calcified and soft tissue 
elements of PD. US provides identification of smaller and non-palpable lesions and 
shows the extent of fibrosis. Detection of calcifications within the plaque suggests 
stabilization of the disease and provides information useful to select patients for 
appropriate treatment.

Key words: Penile deformity, peyronie’s disease, ultrasound

www.clinicalimagingscience.org

For entire Editorial Board visit : www.clinicalimagingscience.org/editorialboard.asp

Editor-in-Chief:  Vikram S. Dogra, MD
 Department of Imaging Sciences, University of
 Rochester Medical Center, Rochester, USA

OPEN ACCESS
HTML format

REVIEW ARTICLE

Received : 15-07-2012

Accepted : 19-07-2012

Published : 31-10-2012

Access this article online
Quick Response Code:

Website:

www.clinicalimagingscience.org

DOI:

10.4103/2156-7514.103053

Copyright: © 2012 Kalokairinou K. This is an open-access article distributed under the terms of the Creative Commons Attribution License, which permits unrestricted use, distribution, and reproduction 
in any medium, provided the original author and source are credited.

This article may be cited as:
Kalokairinou K, Konstantinidis C, Domazou M, Kalogeropoulos T, Kosmidis P, Gekas A. US Imaging in Peyronie's Disease. J Clin Imaging Sci 2012;2:63. 
Available FREE in open access from: http://www.clinicalimagingscience.org/text.asp?2012/2/1/63/103053

INTRODUCTION

Peyronie’s disease (PD) is a psychologically and physically 
devastating disorder that arises due to growth of a fibrous 
inelastic plaque in the tunica albuginea. The plaques result 
in palpable penile scar in the flaccid condition and cause 
painful erections and penile deformity, including penile 
curvature, hinging, narrowing, and shortening. The role of 
ultrasound in the investigation of penile pathology is well 
established.[1] High resolution gray-scale imaging, alone or 

in combination with color and pulsed - wave Doppler, forms 
the basis of modern ultrasound evaluation.

DEFINITION, ETIOLOGY, AND PREVALENCE

PD is a benign condition, characterized by the formation 
of fibrous tissue plaques within the tunica albuginea, 
usually causing penile deformity. Over 250 years after the 
first description, the etiology of the disorder still remains 
obscure. The most widely accepted hypothesis is that 
the initiation of PD is caused by a micro trauma to the 
erect penis with subsequent aberrant wound healing 
and scar formation.[1-5] Normal wound healing can be 
divided into three distinct phases based on biochemical 
activity: The acute phase, characterized by hemostasis and 
inflammation, the proliferative phase, characterized by 
fibroblast and epithelial growth, and the remodeling phase, 
characterized by collagen breakdown and reorganization. 
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Fibrin deposition is one of the initial consequences of 
microvascular injury. Some years after the development 
of the disease, fibrin has been localized in the tunica’s 
tissue.[6] Perivascular round cell infiltration has been seen 
in tissue adjacent to diseased tunica in PD. Plaques consist 
of dense, immature type 3 collagen with reduced and 
fragmented elastic fibers. Infection, autoimmune origin, 
local manifestation of a general fibromatosis and part 
of generalized arterial disease, have been suggested as 
probablee causes of PD.[7-10] A family history of PD in 2% 
of patients and an association with Dupuytren’s palmar 
fibromatosis in 20%, which is a known inherited autosomal 
dominant disease, appear to suggest that patients may 
have an inherited predisposition to this disease.[8] In 
addition to a genetic element, an autoimmune component 
may be present, as evidenced by the finding of abnormal 
serologic tests in 785 men with PD[11] and the finding of 
elevated antielastin antibodies in the sera of men with 
the disease.[12] It has been hypothesized that susceptible 
men respond to mechanical stress or microvascular trauma 
with a genetically aberrant wound healing process that 
involves the expression of growth factors and cytokines. It 
can be associated also with Ledderhose disease, diabetes 
mellitus, and gout.[13] Dupuytren contracture is a genetically 
inherited disorder that primarily involves the palmar fascia, 
whereas Ledderhose disease involves retraction of the 
plantar aponeurosis, known as fibromatosis plantaris.

A current thinking regarding the etiology of PD is that 
a trauma to the tunica allows intravasation of fibrin 
from the blood into the tunica’s tissue. It appears that 
the fibrin is responsible for initiating the release of the 
profibrotic compound Transforming growth factor beta 
(TGF-β1) within the tunica, which induces the formation 
of reactive oxygen species (ROS), and it is ROS that leads 
to the pathologic hallmarks of PD (i.e. increased collagen 
deposition, disorganization of the newly deposited 
collagen, decrease in the breakdown of the newly deposited 
collagen, and calcification of the plaque). Although first 
observed in 1561 by Fallopius and Vesalius, it was not until 
1743 that the disease was fully described by Francois Gigot 
De la Peyronie.[14] Penile pain and deformity on erection 
associated with a variable degree of erectile dysfunction 
are the most common primary symptoms.[15,16]

Despite the well-described histology and variety of 
deformities, the epidemiology remains relatively vague. 
The epidemiological data on PD are quite inconsistent 
and vary widely. Polkey[17] reported on 550 case reports 
worldwide up to 1928, while an Italian publication, 
published in 1966, described 3600 affected patients. In 
1968, Ludvik and Wasserburger[18] established a rate of 

0.3–0.7% in all male patients who were examined in their 
private urological practice. Lindsey et al.,[19] in their study 
done in 1991, postulated a prevalence of 388.6 cases of 
PD per 100,000 male patients in Rochester, Minnesota. 
Sommer et al.,[20] analyzing over 4000 respondents to a 
questionnaire, reported a prevalence of PD, defined as 
a palpable plaque, in 3.2% of his cases. The limitation of 
these studies is that they were based on questionnaires. 
More recently, Mulhall et al.,[21] based his findings on 
physician examination, identifying penile plaques, during 
a screening program for prostate cancer. In this study PD, 
defined as a palpable penile plaque, was found in 9%, while 
penile deformity was absent in 1 / 3 of them. The high 
prevalence found in this study may result from the fact that 
the cohort screened consisted of older men compared with 
other studies and a physician performed the exams, thus 
discovering masses that the patients may not be aware of 
them. In the literature review of more than 1500 patients 
with PD, the mean reported age at disease presentation 
was 53.5 years. Thus it seems that PD is a disease of middle-
aged men.[12,19,22,23] In Table 1, we present a literature review 
of the age distribution of PD and in Table 2, we present the 
factors predisposing to Peyronie's disease.

CLINICAL EVALUATION

The medical history of a patient with PD, additionally to 
standard general and sexual history, should include the 
time of onset, the duration of the disease, and the presence 
or absence (or resolution) of pain. Questions regarding 
family history, presence of associated conditions, infections, 
and instrumentation are of interest but do not have any 
bearing on treatment. The most important information to 
obtain is how the disease impacts the quality of life of the 

Table 1: The age distribution of Peyronie’s disease
Age
(years)

Polkey[17]

%
Chesney[24]

%
Chilton[8]

%
Ralph[25]

%
Overall

%
<20 0.6 0.4 1.5 0 1
20–29 8 7 9 0.8 7
30–39 14 12 17 6 14
40–49 24 30 30 18 27
50–59 35  41 33 43 37
60–69 16  10 9 27 13
>69 3 — — 6 1
Number 320 250 407 118 1095

Table 2: Main factors predisposing to Peyronie’s disease
Injury of the penis (Sexual intercourse, trauma, surgical procedure)
Dupuytren’s contracture 
Ledderhose’s disease 
Infection 
Autoimmune origin
Ischemic arterial disease
Diabetes mellitus
Gout 
Family history (2% of the cases)
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patient and his partner and the patient’s expectations of 
therapy.

Physical exam should establish the degree and the 
orientation of the penile curvature and the presence of 
penile shortening or an hourglass-type indentation. The 
number and location of plaques must be identified, as 
well. Detection of the plaque on clinical examination is 
facilitated by stretching the penis with one hand and gently 
compressing the penile shaft between the fingers and 
thumb of the other hand. Photographs of the erect penis, 
in Figures 1 and 2, which demonstrate the degree and the 
angle of the defect, are helpful for following up the disease 
and they are crucial for the surgical planning.

Penile deformity is the most common (52%) first symptom 
of PD and is present in 94% of affected men.[25] Another 
study[26] reports as initial symptom penile pain in 27%, 
penile curvature in 49%, and a palpable plaque in 39% of 
the patients. Twenty percent of men were able to recall a 
specific event that they attributed the onset of PD. Ability 
to achieve coitus was found in 25%, and painful intercourse 
was reported in 14%. A family history of PD was found in 
2%.[26] The bend is usually toward the left side at first but by 
the time of admission it is usually toward the belly (dorsally). 
The degree and the orientation of curvature are proportional 
to the difficulty in vaginal penetration. A ventral curvature 
makes for greater difficulty of penetration than a dorsal 
one. In flaccid condition there is no deformity. Some men 
complain of wasting of the penis at the site of the plaque 
and others of distal narrowing of the shaft. In some cases 
complex curves may be present in more than one direction. 
The shape of the erect penis depends on the extent of the 
Peyronie,s plaques. According to other studies, a palpable 
plaque is present 67% of the patients. Considering plaque 
location, distal position is reported in 30%, at the midshaft 
in 42%, and proximally in 28%. Penile curvature is reported 
in about 87% of patients. The direction of curvature is lateral 
in 20%, dorsal in 77%, and ventral in 9%. A septal plaque is 
reported in 15% while Dupuytren,s contracture on physical 
examination is reported in 10% of PD patients.[27-34] Table 3 
demonstrates the location of the plaques in PD. Most of 
them are located dorsally through the entire length of 
the shaft. It is rare to find a plaque in the perineum. The 
consistency of the plaques vary between the fleshy plaque 
which is found in the early stages of the disease and the 
calcified or even ossified one which is found later on the 
disease progression. The plaque becomes firmer and harder 
as the disease progress and stabilizes. Most patients are 
anxious that the lump in the penis may be a malignant 
tumor and need to be reassured about the benign nature 
of PD. Primary or secondary tumors are rare and are seldom 
confused with PD.

Pain is the next most common symptom of Peyronie’s 
disease  is seldom severe and rare when the penis is flaccid. 
Pain usually occurs during erection in the inflammatory 
stage of the disease and the absence of pain is often taken as 
an indication that the disease has stabilized. The incidence 
of pain varies between 20% and 70% in the literature.[26,33-39] 
Pain rarely persists for more than 12 months.[28] Plaque 

Figure 1: Penile curvature due to Peyronie’s disease. A 47-year-old man with 
excessive dorsal penile curvature at the middle of the penile shaft. The image 
shows the deformity after artificial erection prior to reconstructive operation.

Figure 2: Penile deformity due to Peyronie’s disease. A 56-year-old man with 
ventral penile curvature. The image shows  the curvature after artificial erection 
at the beginning of reconstructive surgery.

Table 3: Location of plaque in the penis
Site Author

Bystrom[27] Hinman[36] Ralph[40]

Dorsal 68% 67% 78%
Lateral 15% 21% 10.5%
Ventral 1% 6% 10%
Septum 16% 6% —
Proximal third 41% 53% 35%
Middle third 26% 29% 36%
Distal third 26% 18% 19%
Mixed 7% — —
Patients 106 94 118
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biopsy in 12 men with painful PD showed an inflammatory 
infiltrate to be present in 8 of them.[35]

Sexual dysfunction in PD may be multifactorial. Excessive 
deformity may disturb intercourse. Occasionally there are 
some patients suffering from troublesome pain that they 
avoid having an erection and intercourse. Additionally, 
there is always a psychological element associated with 
PD, which gives rise to performance anxiety. This acts as an 
additional factor leading to erectile dysfunction. Cavernous 
fibrosis often circumferentially, may be responsible for 
localized damage of veno-occlusive mechanism during 
erection, causing venous escape syndrome. Another factor 
for erectile dysfunction has to do with insufficient blood 
supply as the fibrosis may impair the arterial inflow.[41,42]

Often, the disease state may be divided into an acute 
(or inflammatory) phase and a chronic phase. During 
the former, there may be penile pain, even when flaccid, 
and there are often dynamic changes of the penile 
malformation. During the latter, pain (at least without 
intromission) resolves, and the malformation becomes 
stable in its characteristics. Contemporary series have 
reported a disappointing 13% or less rate of spontaneous 
regression without intervention.[37,43]

DIAGNOSTIC TOOLS IN PD

The diagnosis can be established by medical history and 
physical examination (plaque palpation) while it can be 
verified by X-ray mammography, computed tomography 
(CT), magnetic resonance imaging (MRI), and color Doppler 
ultrasound.

The calcification of the plaque can be detected with X-ray 
mammography and CT, while noncalcified plaques are 
not radiologically visible.[44] In contrast, MRI shows high 
sensitivity in assessing noncalcified plaques and the use 
of gadolinium can detect perifocal contrast enhancement, 
which is associated with inflammatory reactions in and 
around the plaque.[45]

Ultrasonography
Gray scale ultrasonography
Patients presenting with circumscribed or diffuse penile 
induration are commonly encountered in urological 
practice. The majority of them have PD; however, a 
differential diagnosis that includes several benign and 
malignant entities must be considered. US is the primary 
imaging modality in patients with penile disease. The 
penis should be scanned along its ventral surface with 
high-frequency linear probe, using longitudinal and 
transverse views(>10 MhZ) In general, as higher the 

ultrasound frequencies are used, better diagnostic images 
are obtained. The use of real time spatial compounding 
and adaptive image-processing technique is useful to 
reduce artifacts. Additionally, dynamic enhancement of 
the margins improves the visualization of tissue conspicuity 
and increases the diagnostic confidence. Evaluation should 
be carried out while the penis is flaccid. At US the corpora 
cavernosa and corpus spongiosum appear as homogenous 
cylindrical structures. The tunica albuginea and Buck fascia 
are stuck together and appear as a thin echogenic line 
surrounding the corpora, [Figure 3]. On transverse scans, 
the cavernosal arteries appear as linear or narrow tubular 
structures. The dorsal vessels are visible in the dorsal aspect 
of the shaft as anechoic structures.[46] Ultrasonography is 
performed due to its easy availability, low risk, and ability to 
image and quantify both calcified and soft tissue elements 
of PD. Additionally, the vascular status can be assessed if 
it is indicated. It also provides identification of smaller and 
non-palpable lesions and evaluates the extent of fibrosis. 
This information has clinical relevance because sonography 
can show lesions that precede the formation of classic 
plaques. Careful sonographic evaluation is needed in 
order to identify subtle forms of the condition. Whenever 
possible, the radiologist should correlate the findings 
with the physical examination in cooperation with the 
urologist. When confronted with a clinically palpable lesion 
but negative sonographic findings, a new examination 
with pharmacologic induction of an erection should be 
performed. This is necessary as hypoechoic and isoechoic 
lesions maybe detectable with distension or retraction of 
the corpora cavernosa. The circumferential narrowing of the 
corpora cavernosa results in an “hourglass appearance” in 
the erect penis. This alteration is not necessarily associated 
with a calcified plaque but can be the outcome of a circular 

Figure 3: US imaging of a normal penis in transverse view of a 55-year-old 
man. The corpora cavernosa appear as homogenous cylindrical structures. 
The tunica albuginea and Buck fascia are stuck together and appear as a thin 
echogenic line surrounding the corpora (white arrows).
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albuginea lesion. This lesion usually appears slightly 
echogenic or even hypoechoic and is better identified 
after pharmacologic induction of an erection. Lateral 
penile deviations indicate that the thickening should 
be sonographically interrogated on the lateral aspect of 
the corpora cavernosa, where the cicatricial retraction is 
located, or even on the contralateral side, opposite from the 
site of the penile lesion. The isolated thickening and fibrosis 
of the septum represent the most challenging aspect of the 
disease, from a technical point of view, because it is more 
difficult to be identified sonographically. This is due to the 
orthogonal orientation of the septum, which naturally 
produces acoustic attenuation in both axial and sagittal 
planes. When the fibrous tissue is well circumscribed, an 
echogenic nodule can be observed in the septal region. 
When it is more diffuse, however, the examination of the 
penis should be performed in the longitudinal plane with 
the surface of the transducer parallel to the septum. In 
this case, the fibrosis may have a “veil-like” appearance, as 
described by Broderick and Arger.[47] This “veil-like” acoustic 
attenuation which is produced by dense septal fibrosis 
may also be found in some isoechoic lesions of the tunica 
albuginea of penis.[47] The incidence of the acoustic beam 
should be perpendicular to the septal fibers so the slight 
septal fibrosis can be imaged more easily. The evaluation 
must include the measurement of the plaque in three 
dimensions, the presence or absence of calcification and 
the precise topography of the plaque or the thickening of 
the tunica albuginea. Plaques that show only slight acoustic 
shadowing may not be calcified. In addition, sonography 
is sensitive enough to identify subtle lesions that are not 
calcified. As PD can present with lesions which stabilize 
quickly or are regressed (either partially or completely), 
sonography appears to represent an ideal method for 
the follow-up of these patients. In addition, sonography 
can also distinguish lesions that lie outside the echogenic 
tunica albuginea. To enhance the communication between 
physicians, it is essential to map the US findings which 
should include the topography and dimensions of the 
lesions.[48] Other associated disorders (e.g., Dupuytren,s 
contractures or vascular disease) and inciting events 
(e.g., trauma or genitourinary instrumentation) should be 
evaluated, as well.

Echogenicity of the plaques
The normal tunica albuginea appears as a thin hyperechoic 
line covering the corpora cavernosa. The echoes from the 
tunica albuginea are specular reflections and thus are 
demonstrated with efficiency only when the ultrasound 
beam is perpendicular to them. Perpendicular insonation, 
in particular, is of paramount importance to evaluate the 
echogenicity of the plaques. Penile plaques are usually seen 

as focal hyperechoic thickening of the tunica albuginea, 
exhibiting strong echogenicity with substantial attenuation 
of the acoustic beam [Figures 4-6]. The vast majority of 
noncalcified plaques are isoechoic or slightly hyperechoic 
compared with the surrounding tunica albuginea. Hypoechoic 
plaques are rare and characterized by focal thickening of the 
pericavernous tissue [Figure 7]. This form of presentation is 
found in the initial stages of the disease when the fibrosis is 
limited and the interstitial edema predominates.[13] Echogenic 
plaques might appear falsely as hypoechoic due to incorrect 
insonation in patients with insufficient penile turgidity or due 
to artifacts produced by the penile septum or by extensive 
albugineal fibrotic changes. In fact, in contrast to the common 
belief, in our experience hypoechoic appearance of the plaque 
is usually a consequence of beam attenuation in patients 
with stabilized disease rather than a sign of inflammation in 
the active state of the disease. Gray- scale ultrasonography 

Figure 4: Penile plaques due to Peyronie’s disease. A 39-year-old man with 
palpable mass at dorsal-right area of the penile shaft. Longitudinal sonogram 
demonstrates the length of the plaque. The thickness of the lesion (1.2 mm) 
is measured by the crosses.

Figure 5: Large calcified penile plaques with acoustic shadow due to Peyronie’s 
disease (Same patient shown in Figure 3). Longitudinal sonogram evaluates 
the length of the plaque, by the large crosses (4.2 cm).
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allows the recognition of plaque involvement with the penile 
septum. In this case, the normal ultrasonographic feature 
of the septum is replaced by inhomogeneous tissue with 
echogenicity similar to the adjacent plaque. Small and large 
calcifications may be present. This pathological situation is 
most often observed in patients with large dorsal plaques, but 
can occur also in patients with plaques in the ventral site. The 
relationship between the plaques and the penile vasculature 
should be evaluated as well. In particular, in patients with 
extensive dorsal plaques encasement of the neurovascular 
bundle may occur.[49]  This condition must be identified before 
surgical correction of the curvature in order to minimize 
the risk of postoperative penile numbness. Encasement of 
the cavernosal arteries is rare,[47] but if it is present must be 
identified as a cause of arteriogenic erectile dysfunction. 
The focal lack of the tunica albuginea is quite rare. To our 
knowledge the only reference of this condition was made 
by Padro[13] who reported two cases. At the first case, this 
focal lack was observed without any other concomitant 
findings and it was coincident with the area of the focal 
pain on the clinical examination. In the second patient, a 
focal disappearance of the echogenic line representing the 
tunica albuginea was identified in an area adjacent to a small 
echogenic plaque.[13]

Calcifications
Detection of plaque calcifications is associated with 
stabilization of the disease and provides information useful 
to select patients for lithotripsy therapy.[50] US shows 100% 
sensitivity in detecting and measuring gross calcifications 
of the plaques. The detection rate of microcalcifications 
increases when the highest frequency probes and real time 
spatial compounding are used [Figure 8]. Microcalcifications 
can be occasionally identified also in regions in which the 
tunica albuginea does not appear definitely thickened. 

Figure 6: Small echogenic Peyronie’s plaque. A 43-year-old man suffering 
from lateral curvature. The scan shows the length of the plaque as defined by 
the crosses (1.2 cm).

Figure 7: Hypoechoic lesion of the tunica albuginea. A 61-year-old man with 
left-dorsal curvature and painful erection. The scan shows hypoechoic lesion 
marked by white arrows.

Acoustic shadowing produced by extensive calcification of 
the plaques can reduce visibility of associated pathological 
changes of the corpora cavernosa.

Position, extent, and morphology of the plaques
Peyronie’s plaques are more often located on the dorsal 
aspect of the penis, but they can also be found ventrally or, 
less frequently, in other positions. Circumscribed plaques 
present with focal thickening of the tunica albuginea, 
which correspond to the site of the penile bending. Annular 
plaques produce hourglass deformity, so the girth of the 
corpora cavernosa is reduced, at the site of the plaque, 
compared with the more proximal and distal regions of the 
shaft. Measurement of the size of the corpora cavernosa in 
different portions of the penis while erect is useful to assess 
the severity of the deformity.

Doppler ultrasonography
If coevaluation of erectile function is indicated, examination 
must be performed after intracavernosal injection of 
vasoactive drugs.[49,51,52] After plaque assessment, Doppler 
interrogation of all visible vessels should be done, and 
the erectile response of the patient should be evaluated. 
Doppler spectra are recorded on both cavernosal arteries 
under the guidance of color signal measuring peak systolic 
velocity and end-diastolic velocity for at least 30 min after 
vasoactive drug injection.[53,54]

Anatomical vascular variations, arterial vascular 
communications, and leakage pathways should be 
identified along the penile shaft, with specific notice 
to vessels adjacent to the plaques.[55] Color Doppler 
ultrasonography of the cavernosal arteries provides 
information on penile arterial inflow and venous outflow, 
which is useful in planning surgical or medical intervention. 
In particular, in patients with PD there is a higher incidence 
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of venous leakage than in the age-matched control 
population.[43] While in normal erection venules draining 
the corpora cavernosa are passively compressed between 
the expanding corporeal tissue and the tunica albuginea, 
in patients with PD corporeal compliance is decreased, 
preventing venous compression.[53] This mechanism is 
particularly evident adjacent to large circumscribed plaques 
producing severe penile bending or hourglass deformity 
and can result in widespread venous occlusive dysfunction 
or in localized venous leakage at the site of fibrotic plaque. 
Duplex Doppler interrogation of cavernosal arteries allows 
diagnosis of widespread venous occlusive dysfunction 
when high end-diastolic velocity and low resistance flows 
are recorded.[53] In patients with plaque-related leakage, 
cavernosal waveforms alternations are usually recorded. 
Moreover, there is Doppler evidence that in patients with 
severe PD cavernosal-spongiosal communications near the 
plaques remain patent. In this case, a higher peak systolic 
velocity and a lower resistance index is detected, compared 
with the other cavernosal-spongiosal communications, 
supporting the hypothesis that blood leakage can occur 
also through these vessels.[48] Although alteration of 
the venous occlusive mechanism has been claimed to 
be present in a high percent of Peyronie’s patients with 
erectile dysfunction, the role of arterial inflow must be 
investigated. In fact, color Doppler ultrasonography 
shows associated arterial insufficiency in 30–50% of these 
patients.[43] As mentioned before, plaque encasement of 
the cavernosal arteries may be considered as a possible 
cause of arteriogenic erectile dysfunction. A clinically 
relevant reduction of penile arterial inflow is caused by 
bilateral cavernosal artery encasement or by unilateral 
encasement in men with widespread arterial disease. 
Doppler interrogation of the involved cavernosal artery 
distal to the plaque usually shows absence of flows or 

abrupt reduction of the peak systolic velocity.[35,56] Refilling 
from distal collaterals can present with reversal cavernosal 
artery flow.

In case of grafting reconstruction, evaluation of the 
perforating collateral vessels and their relationships with 
the plaque should be performed. In fact, shortening surgical 
procedures are preferred to correct dorsal curvature in 
patients with arterial perforating collaterals between the 
dorsal and the cavernosal arteries in order to preserve 
these vessels. If vascular injury occurs, postoperative 
erectile dysfunction may be present.[43] Some investigators 
claim that in patients with PD, Doppler analysis can reveal 
hyperperfusion around the plaques as a sign of inflammation 
in the active state of the disease, while absence of color 
signals around the plaques should be considered as a sign of 
disease stabilization.[57,58] Other investigators, however, failed 
to confirm these findings. In fact, the presence or absence 
of flow in microvascular structures cannot be determined 
with Doppler techniques. Other theories support that the 
detection of color signals around the plaques results from 
the patency of leakage pathways, associated with emissary 
veins passing through the plaque, or from twinkling artifacts 
produced by calcifications.[58]

DIFFERENTIAL DIAGNOSIS

During ultrasound evaluation of patients referred for PD, other 
possible causes of penile bending and induration must be 
considered. The differential diagnoses includes the following 
conditions: congenital curvature of the penis, chordee with 
or without hypospadia, dorsal vein thrombosis,[15] albugineal 
scar and cavernosal fibrosis secondary to local trauma, 
chronic inflammation, scleroderma,[59] benign or malignant 
primary or secondary tumors. In particular, epithelioid 
sarcoma of the penis is a rare, slowly growing mesenchymal 
neoplasm, that may manifest as focal induration and can 
mimic PD.[60,61] Although rare, this lesion should be considered 
in the differential diagnosis of growing plaques. Isolated 
fibrosis of the penile septum[62] and ventral curvature 
secondary to fibrosis and scarring of the corpus spongiosum, 
should be considered, as it can be the result of urethral 
instrumentation.[63] Subjectively, the tunica albuginea of 
patients with PD is perceived as globally thickened and more 
echogenic than in most of the patients with other penile 
pathologies, even in locations in which no circumscribed 
plaques are identified.

DIAGNOSTIC ROLE OF OTHER IMAGING 
MODALITIES

Mammography technique and CT are able to detect 
calcifications of Peyronie’s plaques and to determine the 

Figure 8: A 49-year-old man with Peyronie’s disease presenting with hourglass 
deformity. The scan shows acoustic shadows produced by the calcifications 
(white arrows) and multiple calcifications of the tunica albuginea (black arrows).
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degree of plaque calcification.[64] Noncalcified plaques, 
however, cannot be shown accurately. The limited 
information gained by these methods does not support 
the extent of ionizing radiation used for this purpose.[58]

Dynamic infusion cavernosometry and cavernosography 
have been used in the past to evaluate erectile function in 
patients with PD.[63] This procedure is an effective means to 
obtain objective information on the presence of abnormal 
venous drainage at the site of the plaques, but is no longer 
performed because of its invasiveness and potential risk of 
severe complications. An excellent correlation was found, 
for the diagnosis of veno-occlusive dysfunction, between 
cavernosometry/cavernosography and duplex Doppler 
interrogation of the cavernosal arteries.[64] In fact, erectile 
function in patients with PD can be evaluated sufficiently 
by noninvasive Doppler techniques.

MRI is at least as sensitive as ultrasonography to 
determine the extent of plaque formation and to assess 
whether the corpora cavernosa and the penile septum 
are involved.[65] Moreover, MRI is more sensitive than 
gray-scale ultrasonography in assessing noncalcified 
plaques at the penile base[66] and can be useful during 
the follow-up of patients undergoing conservative 
pharmacologic treatment as an objective measure of 
therapeutic response. Plaques appear as thickened and 
irregular low signal intensity areas, on T1- and T2-weighted 
images in and around the tunica albuginea, with optimal 
imaging on T2-weighted images.[67] A diffuse, irregular 
plaque-like thickening of the tunica albuginea can be 
recognized as well. The invasion of the plaque into the 
corpora cavernosa or penile septum is seen as areas with 
irregular dark signal intensity. Several authors suggest 
that after intravenous gadolinium administration the 
enhancement of the plaque, offers information regarding 
the presence of active inflammation within or around 
the plaque. MRI could therefore be useful in guiding 
appropriate therapeutic strategy and timing by depicting 
the stage of the disease. Correlation between plaque 
enhancement characteristics, pain, and histologically 
proved inflammation, has been demonstrated by Andresen 
et al.,[62] while other investigators do not confirm this 
finding.[68] The signal from microvessels may be difficult 
to distinguish from enhancement of larger vessels such 
as dorsal arteries and veins, especially when the plaque is 
located dorsally. The diffusion of gadolinium within fibrotic 
plaques may result in artifactual enhancement. Evaluation 
of contrast enhancement curves after gadolinium 
administration might be useful to differentiate plaque 
vascularity from late enhancement of fibrous tissue. 
Nevertheless, MRI is an expensive imaging modality and 

is not commonly used in our clinical practice to evaluate 
patients with PD.

MANAGEMENT OF THE DISEASE

As already mentioned the disease has two phases, an 
acute inflammatory phase and a latter phase where 
the symptoms have stabilized, usually in a course of  
12 - 18 months. Although spontaneous improvement of 
the disease has been reported in 3 - 13% of the cases, the 
symptoms worsen in 30 - 50% of the patients over time 
while stabilizing in the rest of the patients[69] and usually 
require an active treatment.

The treatment in the early (acute) phase of the disease is 
mainly conservative[69] leaving the surgical interventions 
for the latter, stable phase of the disease in which the 
role of conservative treatment is not yet well defined. 
The conservative treatment of PD includes oral 
pharmacotherapy, intralesional injection therapies, and 
other topical treatments.[70]

While oral treatments traditionally have been used in 
the early management of PD, only potassium para-
aminobenzoate (Potaba), which is thought to exert an 
antifibrotic effect, has been classified by the Food and 
Drug Administration (FDA) as possibly effective in the 
treatment of PD. Other oral medication include the use of 
Vitamin E, tamoxifen, colchicine, acetyl esters of carnitine, 
pentoxifylline, and PDE5 inhibitors, used in the treatment 
of sexual dysfunction. Injection of active agents directly 
into the penile plaques represents another conservative 
option including intralesional injection of steroids, 
verapamil, clostridial collagenase, and interferon. Other 
topical treatments that have been used in the management 
of PD and can also be considered conservative include 
topical application of verapamil cream, iontophoresis, 
extracorporeal shockwave lithotripsy of the plaque and the 
use of traction and vacuum devices in small uncontrolled 
studies.

The surgical management of the disease is usually kept for 
a latter phase during the course of the disease when the 
disease has stabilized. The timing for surgical intervention 
by some authors is considered to be at 3 months while other 
authors prolong this period to 6-12 months.[71] The surgical 
procedures include two major categories, the penile 
shortening procedures where the main procedure usually 
applied the Nesbit technique but also other plication 
techniques,, and the penile lengthening procedures which 
create a tunical defect on the short (concave) side of the 
penis, which is covered by various types of graft.[72] Finally in 
patients with PD and erectile dysfunction not responding to 
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medical treatments the use of either of the aforementioned 
surgical techniques with concomitant implantation of a 
penile prosthesis can be considered.[73]

CONCLUSION

In the diagnosis of PD, US has advantages compared to 
X-ray/CT and MRI. It shows 100% sensitivity in detecting 
calcified plaques. Even noncalcified plaques of fibrosis 
can be detected. Sonography is easy to perform, painless, 
noninvasive, easily repeatable, and has no negative side 
effects. Exact measurement of plaque size makes it a perfect 
tool for following up patients either under conservative 
treatment or after surgery. MRI is still expensive and not 
widely available imaging modality so it is not suitable for 
follow-up. Inflammation in and around the plaques, may 
be detected by the plaque enhancement after gadolinium 
administration in MRI or by the hypeperfusion in power 
Doppler investigation. Nevertheless inflammation causes 
pain and the clinical examination and medical history 
provide us with all the necessary information so that a costly 
imaging modality rarely is needed, for further assessment.

Another advantage of sonography and the color duplex 
technique is the proper assessment of the penile vessel 
status, as erectile dysfunction occurs in about one-third 
of the patients. This is important in order to plan the 
surgical strategy, especially if a penile prosthesis has to be 
implanted. Sonography provides the best cost effectiveness 
compared with CT and MRI and it can also be used to 
follow-up patients who have undergone clinical or surgical 
treatment and can verify regression of the plaques.[74,75]
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