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Introduction: Penile size has long been an important fixation in men’s lives. On the one hand, a smaller penis
has been associated with anxiety and apprehension; on the other hand, a larger penis has generally been related to
virility and strength. These perceptions predominate during an erection, when penile size is representative of a
man’s masculinity.

Aim: To assess adult penile length and summarize average penile length assessments from the literature; analyze
how various urologic diseases and therapies affect penile length and volume; and review how surgical treatments
for Peyronie’s disease, penile prosthesis implantation, and radical prostatectomy can affect penile size to
appropriately counsel patients seeking such therapies and set realistic goals for patients.

Methods: To achieve the aim of this review, we analyzed the literature on penile size and volume and how these
can be affected by various urologic diagnoses and therapies. We summarize common diagnoses and therapies that
can affect penile size.

Main Outcome Measure: We thoroughly discuss how the aforementioned diagnoses and therapies can
negatively affect penile size. In doing so, we allow readers to understand the intricacies of penile size when faced
with such diagnoses and therapies in their patients.

Results: Surgical treatments for Peyronie’s disease, penile prosthesis implantation for refractory erectile
dysfunction, and radical prostatectomy for prostate cancer can lead to a decrease in penile size.

Conclusion: Urologists must recognize that the different therapies they offer can affect a man’s penile size, often
negatively. This in turn can lead to poorer satisfaction outcomes in patients. Davoudzadeh EP, Davoudzadeh
NP, Margolin E, et al. Penile Length: Measurement Technique and Applications. Sex Med Rev
2018;6:261e271.
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INTRODUCTION

Men and women have had a fascination with penile size
throughout recorded history. Penile size has traditionally been
associated with increased sexual prowess, virility, and vigor in
men.1 There are many methods men have used to enhance their
penile length dating back to ancient times. The Sadhus men of
India and the Cholomec tribe in Peru attached weights to
augment their penile lengths.2 In addition, in the 16th century,
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the Topinama tribe of Brazil allowed their penises to be bitten by
poisonous snakes in the hopes of enlarging them through the
subsequent swelling that would inevitably occur.3

A larger penis has been closely aligned with significantly higher
self-esteem in men.4 It seems, perhaps unexpectedly, that men
are more concerned with penile length than women. It has been
illustrated through surveys of more than 52,000 subjects that
85% of women were satisfied with their partner’s penis size.
However, only 55% of men were satisfied with their own penis
size, portraying an evident contrast.4 In fact, the Diagnostic and
Statistical Manual of Mental Disorders has defined an excessive
fixation on one’s penile length as genital retraction syndrome.5,6

Men with this syndrome have a fixed belief that their genitals are
getting smaller and eventually will disappear, despite the absence
of actual quantifiable change in their penile length.6

Although it is clear that penile length is essential to the male
psyche, penile length is not related to the normal functioning of
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the penis in procreation or urination. For this reason, the effects
of certain urologic diseases and therapies that affect penile size
must be well understood to successfully counsel patients and
manage their urologic problems. In this review, we assess how
different urologic diseases and therapies can affect penile size and
volume.
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MEASUREMENT OF PENILE VOLUME, LENGTH,
AND CURVATURE

There are 2 main phases of penile growth and development.
The first phase of rapid growth and development occurs mainly
from birth until 5 years of age. The second phase of rapid growth
occurs mainly from puberty until 17 years of age.7 This review
concentrates principally on the adult penile size.

Multiple methods have been described and used to objectively
determine stretched flaccid penile length. Nonetheless, it is
important to remember that, with any measurement modality,
certain factors such as level of arousal and room temperature can
cause alterations to penile length for a given patient. These
measurements typically should be performed with a flaccid penis
status. During measurement, a partial or full erection should be
recorded to avoid confusing the results with flaccid penile length.
In addition, other factors that can alter penile dimensions include
cold temperature and recent ejaculation, which can be noted.8

Most studies define stretched flaccid penile length as the linear
distance along the dorsal side of the penis extending from the
pubo-penile skin junction to the tip of the glans, with the penile
circumference being measured at the middle of the shaft.8e10

The glans penis should be held in gentle traction with the
patient in the supine position, with the observer’s other hand
holding a ruler placed at the base of the penis and along the
dorsal aspect of the shaft. These measurements are frequently
reported in millimeters or centimeters, not inches. An ideal
method for such measurements is the use of simple plastic rulers,
which should be wiped thoroughly clean by antiseptic solution
between uses. Commercially available disposable penile mea-
surement rulers also can be obtained (UroSciences, Inc, Jericho,
NY, USA). Several studies have documented average penile sizes
(Table 1). In these studies, which pooled average penile sizes of
more than 15,000 men, the average penile length in the flaccid,
stretched flaccid, and erect states were 9.16, 13.24, and 12.12
cm, respectively.8 The average flaccid and erect circumferences at
mid-shaft were 9.31 and 11.66 cm, respectively.8

The evaluation of any penile curvature or deformity is another
significant measurement of the human penis that should be
performed. Making an accurate assessment is important because
it can influence management options, assessment of changes after
treatment, and for research purposes. There are multiple tech-
niques that can be used to measure penile curvature including
at-home photography, the vacuum erection device, and intra-
cavernosal injection (ICI) and goniometer in the physician’s of-
fice. Ohebshalom et al11 showed that the gold standard method
Sex Med Rev 2018;6:261e271
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in determining penile curvature or deformity is by inducing
artificial erections through the use of ICIs of vasoactive agents
and then using a goniometer to measure the degree of curvature
or deformity. Further, patient self-assessment of any curvature
has been shown to be inadequate in documenting the magnitude
of deformity, because of the poor correlation between
subjective self-assessment and objective physician measurement
of curvature.12

In addition, the measurement of penile volume can be an
important tool for the diagnosis and management of penile
disorders, including erectile dysfunction (ED), Peyronie’s disease
(PD), and congenital penile curvature. Volume measurements
have historically been difficult to obtain because of technologic
limitations, and investigators have explored different methods to
measure penile volume. Some studies have used external mea-
surements of penile circumference and length to approximate
volume using a cylindrical model.13,14 Others, such as Chen
et al,15 calculated penile volume in patients with ED using ul-
trasonography to measure the radius of the corpora cavernosa
before and after prostaglandin injection. By measuring penile
length from base to mid-glans, they used the cylindrical
approximation p � r2 � l to calculate the volume of each corpus.
The summation of the volume of the 2 corpora was taken as the
total penile volume. A similar cylindrical approximation using
the radius of the corpora cavernosa was used by Nelson and
Lue.16 Penile volume also has been calculated as a function
of cavernosal expandability, tunica distensibility, and intra-
cavernosal pressure.17

An alternative approach to measuring penile volume is to
measure penile blood volume. This has been explored in several
studies using labeled blood-pool techniques, intracavernosal
tracer washout, and xenon washout, with volumes calculated
based on measurements from non-image scintillation
probes.18e22 The probe system is limited by its inability to
restrict measurement to only the penis and not the surrounding
tissues, because shielding the surrounding tissues is technically
challenging.21 Nocturnal electro-bioimpedance volumetric
assessment, which has been validated in patients with and
without ED, applies an undetectable alternating current to a
tissue segment and measures the potential difference between 2
electrodes. The measurement of tissue impedance between
electrodes in the penis allows for the calculation of penile blood
volume, penile length, and cross-sectional area.23,24

Recently, 3-dimensional photography has been used in the
measurement of penile volume. In a proof-of-concept study,
Margolin et al25 used a 3-dimensional camera to capture images
of plastic penis models with deformities simulating those found
in men with PD. The images were subjected to computer
analysis to measure various parameters including penile volume.
In all models, this technique was found to obtain accurate
measurements of penile volume as validated by water displace-
ment testing. Although many other methods of penile volume
measurement rely on cylindrical approximations that require
Sex Med Rev 2018;6:261e271
uniformity, 3-dimensional photography with computerized
analysis allows direct volume measurement that is better suited
for patients with PD or congenital penile curvature.
INFLATABLE PENILE PROSTHESES AND EFFECTS
ON PENILE SIZE

ED is defined as an inability to develop or sustain an erection
appropriate for sexual performance. In the United States, this
disorder has a prevalence of up to 52% in men 40 to 70 years
old, with increasing prevalence in older age as demonstrated by
the Massachusetts Male Aging study.26 Moreover, the National
Institutes of Health estimated that approximately 30 million men
in the United States have ED.27

There are many medications available to men with ED.
However, for men who do not benefit from medical treatment,
the surgical standard of care is insertion of an inflatable penile
prosthesis (IPP). Patient counseling is extremely important in the
preoperative period to set realistic expectations because the
outcome of the procedure is largely dependent on patient and
partner satisfaction.

To set realistic expectations for patients, measurements from
pharmacologically induced erect penile length and stretched
penile length are good predictors of penile length post-
operatively.28 However, most men (72%) report a subjective loss
in penile length after IPP, although there might be no objective
measurable loss as reported by Deveci et al.29 Similarly, Wang
et al30 reported a significant decrease in erect penile length after
IPP implantation compared with that after ICI. The mean penile
length with PPI was 12.5 cm compared with 13.2 cm induced by
ICI, suggesting a mean erect length loss of 0.7 cm.30 For this
reason, it is imperative that patients are counseled before the
procedure and warned that not only will there no increase in
penile length, as many patients erroneously assume, but that
there could be a potential loss in penile length. Once adequately
counseled, patients should proceed with the procedure only if
they are willing to accept this possibility.

Multiple theories have been set forth as to why patients might
perceive or experience a loss of penile length after IPP surgery.
First, many potential candidates for IPP might have developed
corporal fibrosis or scarring because they likely have not experi-
enced rigid erections for a prolonged period before surgery. The
corporal fibrosis or scarring in turn restricts the elasticity of the
tunica albuginea, limiting the size of the prosthesis that can be
inserted and thus potentially shortening penile length.31 How-
ever, the loss in penile length is not perceived until the patient
again experiences IPP-induced rigid erections. Second, the lack
of glanular engorgement can lead to a perception of loss in penile
length because penile prostheses do not affect glanular engorge-
ment compared with natural erections.31 Third, as noted earlier,
IPP candidates typically have not had rigid erections for quite
some time before surgery; for this reason, their subjective
recollection of their true penile size before developing ED is
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often inaccurate. Fourth, men can attain pannus fat as they get
older, which gives the appearance of a partly buried penis.31

Although there have been studies to demonstrate the short-
ening of penile length after IPP surgery, there are techniques that
have been developed that have shown the opposite. The “sliding
technique” during IPP surgery has been described by Rolle et al32

in which the IPP is combined with a double-dorsoventral patch
graft to lengthen the penis. In this technique, an incision is made
into the tunica albuginea to relax and lengthen the penis after
which the IPP cylinders are inserted. The final step involves
using porcine small intestinal submucosa in the grafting
component to cover the tunica defects made. They performed
this technique in 3 patients with PD and penile shortening and
showed an average increase in length of approximately 3.2 cm at
follow-up of 13 months. There was no significant loss of sensi-
tivity or signs of impaired vascularity in this case series.

Furthermore, Egydio and Kuehhas33 described a modified
“sliding technique” for penile length gain and girth restoration
with concomitant IPP implantation. This technique is based on
3 main components: (i) the sliding maneuver to increase penile
length as described earlier, (ii) potential complementary longi-
tudinal ventral and/or dorsal tunica incisions for girth restora-
tion, and (iii) closure of the newly created rectangular
bow-shaped tunica defects with Buck fascia. In this study, 143
patients underwent this procedure, which showed a mean penile
length increase of 3.6 cm (range ¼ 2e7cm) at a median follow-
up of 9.7 months with no major intraoperative or postoperative
complications.33 Similarly, a multicenter prospective study by
Sansalone et al34 looked at the effect of circumferential grafting
and tunica incision during IPP insertion on penile length in
patients with PD and severe penile shortening. This study
showed an average penile length gain of 2.8 cm with average
follow-up of 22 months and 90% of patients reported satisfac-
tion with the cosmetic and functional results of the surgery.
Using a sub-coronal approach for IPP insertion, Weinberg et al35

and Gaffney et al36 found that mean cylinder size increased from
20.4 to 22.1 cm. Tran et al37 reviewed the results from several
novel techniques for penile length preservation and enhanced
during IPP surgery and found such techniques to be safe and
effective in preserving and/or increasing penile length at time of
IPP insertion.
PEYRONIE’S DISEASE

PD is due to the development and accumulation of collagen in
the tunica albuginea of the corpora cavernosa. This disease is seen
in up to 3% to 9% of men, affecting their quality of life and
often leading to depression, low self-esteem, and fear of sexual
activity.38,39 PD also can be associated with ED, penile nodular
induration, penile curvature, and loss of penile girth and
length.40 For this reason, penile shortening is a common
symptom seen in approximately 1 third of patients with a
diagnosis of progressive PD.41
There are 2 distinct phases of PD. The first phase, or acute
inflammatory phase, which can last up to 6 to 18 months,
consists of the development of painful penile plaques resulting in
progressive penile curvature. The second phase, or chronic phase,
is characterized by a stable painless penile deformity. Many
different treatment options are available for PD, including sur-
gical and non-surgical. Non-surgical options include observation,
oral pharmacotherapy, and intralesional injection therapy. The
goal of treatment is to repair any penile deformity, maintain
penile length, and enable the patient to accomplish and sustain
an erection for sexual intercourse.42 In this review, we highlight
the surgical treatment options for PD with a particular focus on
how they can affect penile size.

Surgical management of PD should be considered only in
patients who prefer definitive treatment or in patients for whom
medical therapy has been ineffective. Additional indications for
surgical management include patients who have a stable defor-
mity with painless erections for at least 3 months, extensive
plaque calcifications, and a deformity that precludes sexual in-
tercourse.42,43 There are numerous surgical options for PD, such
as penile plication, plaque incision or excision and grafting, and
IPP surgery with or without modeling, plication, or incision and
grafting techniques. With all these options, the surgical approach
must be based on individual patient factors such as the degree
and nature of the deformity, penile length, and degree of erectile
function.

A plication procedure, also known as a shortening procedure,
is most commonly used in men with normal erectile function,
penile length sufficient for sexual intercourse, uniplanar penile
curvature less than 60�, and absence of hourglass deformity or
hinge.44 There are different types of plication procedures that
have been described and are presented in Table 2. A plication
procedure usually shortens the convex side of the curved penis so
that it matches the shortened side in length, thereby removing
the observed curvature. One of the most common complications
after any type of plication procedure is loss of penile length. After
a plication procedure, penile length can be approximated using a
string held against the concave edge of the curved erect penis.
Factors associated with predicting loss of penile length after a
plication procedure are direction of curvature and degree of
curvature.45 Andrews et al46 found that 39% of patients expe-
rienced penile shortening greater than 2 cm after a Nesbit
plication procedure. Furthermore, Licht and Lewis47 showed
that 67% of patients experienced penile shortening after a
modified Nesbit plication procedure, whereas 37% of patients
experienced penile shortening after a standard Nesbit plication
procedure. Results from multiple studies including surgical
outcomes are presented in Table 2.

Another surgical modality commonly used to treat PD is a
tunica lengthening procedure, also called plaque incision or
excision with grafting. Plaque incision and grafting procedures
consist of making an incision in the plaque at the point of
maximum curvature on the convex side of the penis followed by
Sex Med Rev 2018;6:261e271
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placement of a graft to lengthen the penis and repair any
defect.48,49 Plaque excision and grafting procedures consist of
complete or partial surgical excision of the plaque followed by
replacement of the calcified area of the tunica by a graft. Partial
plaque excision is more commonly associated with a decreased
risk of irreversible erectile tissue damage and permanent post-
operative ED.50 Plaque incision and grafting procedures are
believed to involve a lower risk of penile shortening compared
with plication procedures. Nonetheless, these procedures can still
be associated with significant rates of penile shortening. El-Sakka
et al51 analyzed 112 patients after undergoing a plaque incision
and venous patch grafting procedure and found that 16.9% of
patients did experience a loss of penile length. Moreover, Kalsi
et al52 showed that although 93% of their patients had satis-
factory results and 86% had a completely straightened penis after
a plaque incision and venous grafting procedure, there was still a
significant portion of patients (25%) who experienced more than
1 cm of penile shortening after the operation. In another study,
Montorsi et al53 showed that 40% of patients reported penile
length shortening after a plaque incision and grafting procedure.
Conversely, Yurkanin et al54 analyzed the effects of incision and
saphenous vein grafting for PD on penile length and found that
in all 22 patients who underwent the procedure and subsequent
follow-up, there was a statistically significant increase in mean
penile length by 2.1 cm as a result of surgery. In addition, in the
study by Montorsi et al,53 60% of men did note a penile length
equal to or greater than their penile length preoperatively. Pub-
lished surgical outcomes, including rates of penile shortening, for
various plaque incision and excision with graft procedures are
presented in Table 3.

IPP surgery is often recommended for patients who have PD
curvature and ED or a profound instability of the penis even
with satisfactory erectile function.55 Adjunctive procedures can
be used with IPP surgery to lessen penile curvature. These pro-
cedures include modeling,56 plication,57 plaque-releasing in-
cisions with or without a graft,55 and the surgical “scratch”
technique.57 Outcomes related to these procedures are presented
in Table 4.
ruary 2023
RADICAL PROSTATECTOMY

The second leading cause of cancer-related death and the most
common non-skin cancer is prostate cancer. The American
Cancer Society estimated that approximately 161,360 new di-
agnoses of prostate cancer will be made in 2017 in the United
States and that it will claim the lives of approximately 26,730
men.58 1 in 7 men will be diagnosed with prostate cancer during
the course of their lifetime.58

Radical prostatectomy (RP) has become one of the most
common treatment methods for prostate cancer. Common risks
of RP include bleeding, infection, ED, urinary incontinence, and
penile shortening. For example, a study by Parekh et al59 showed
that patients, after RP, perceived a decrease in penile size and that



Table 3. Graft materials used in Peyronie’s disease reconstructive surgery and surgical outcomes

Procedure or graft Study Patients, n
Mean
follow-up (mo)

Surgical outcomes, %

Straightening Shortening Postoperative ED Sensory change Pain Satisfaction

Dermal graft Chung et al, 201089 6 101.8 50.0 17.0 Significantly less than
preoperative ED

13.0 NR 35.0

Tutoplast* 23 79.2 87.0 17.0 NR NR NR
SIS 17 75.5 76.6 29.0 NR NR NR
Cadaveric pericardial graft Levine et al, 200390 40 22.0 98.0 33.0 30.0 2.0 NR NR
Dermal flap Simonato et al, 201091 22 95.0 63.6 NR 31.8 NR NR 40.9
TachoSil† Horstmann et al, 201192 43 63.0 84.0 93.0 2.3 of 4 (EHS) 16.0 7.0 51.0
Buccal mucosa Cormio et al, 200893 15 13.1 100.0 0.0 0.0 0.0 NR 93.3
Venous patch El-Sakka et al, 199894 112 18.0 96.0 17.0 12.0 10.0 6.2 92.0
Human pericardial Taylor et al, 200882 81 58.0 91.0 33.0 32.0 31.0 NR 75.0
Rectus sheath Craatz et al, 200695 12 4e10 100.0 NR 0.0 NR NR 58.3
Tunica vaginalis O’Donnell et al, 200796 25 42.2 88.0 96.0 68.0 16.0 NR NR
Dermal graft Goyal et al, 200897 11 6e24 81.8 NR 9.1 18.2 0.0 81.8
Porcine 4-layer SIS Knoll et al, 200798 162 38.0 91.0 5.0 21.0 17.0 0.0 NR

ED ¼ erectile dysfunction; EHS ¼ Erection Hardness Score; NR ¼ not reported; SIS ¼ small intestinal mucosa.
*Tutoplast is (Mentor Corp, Santa Barbara, CA, USA) a commercially available, modified human fascia lata that can act as a scaffold to allow tunica regeneration.62
†TachoSil (surgical patch; Takeda Pharmaceuticals International GmbH, Zurich, Switzerland) combines the bioactive mechanism of action of human coagulation factors, fibrinogen, and thrombin with the
mechanical support of a (equine) collagen patch.52

Table 4. Penile prosthesis implantation

Procedure Study Patients, n
Mean
follow-up (mo)

Surgical outcomes, %

Straightening Shortening Postoperative ED
Sensory
change Pain Satisfaction

Inflatable penile prosthetic
implantation

Levine et al, 201099 90 49.0 4.0 3.0 NR 2.0 NR 84.0

Levine et al, 200055 46 39.0 100.0 7.0 0.0 9.0 NR NR
Soft, silicon, axially resistant,

prosthetic implantation
Austoni et al, 2005100 80 113.0 100.0 NR 0.0 5.0 7.5 95.0

Soft, silicon, dynamic anti-extrusion
prosthetic implantation

Grasso et al, 2008101 12 72.0 100.0 NR 100.0 NR NR 91.0

Trans-corporeal incision Shaeer et al, 2010102 16 14.0 100.0 NR 100.0 0.0 NR 100.0

ED ¼ erectile dysfunction; NR ¼ not reported.
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Table 5. Penile length changes after radical prostatectomy

Study Year Patients, n Interval Main outcomes

Carlsson et al 2012 1,411 24.2 mo 55% of patients reported self-perceived penile shortening
Engel et al 2011 127 11 mo 0.64-cm shortening at 1 mo; no decrease in length observed at �9 mo
Gontero et al 2007 126 1 y 1.34-cm shortening of flaccid length; 2.30-cm shortening in stretched length
Briganti et al 2007 33 6 mo No statistically significant length changes in flaccid and erect states
Savoie et al 2003 63 3 mo 19% had 15% shortening of stretched length; 1.2-cm shortening of flaccid

length; 1.1-cm shortening of stretched length
Munding et al 2001 31 3 mo 13% had increased stretched length; 16% had no change in stretched length;

71% had decreased length: up to 0.5 cm in 23%, 1.0e2.0 cm in 35%,
>2.0 cm in 13%

Fraiman et al 1999 100 1.7e27.6 mo 8% had decrease in flaccid length; 9% had decrease in erect length; greatest
change at 4e8 mo
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it was significantly associated with emotional disturbances and
regret of treatment. As presented in Table 5, changes in penile
length have been well recognized after RP.

A study by Munding et al60 found that after RP, most men
(71%) had a statistically significant decrease in penile length with
a greater than 1-cm decrease in 48% of these men. A significant
decrease in all penile dimensions, including decreased penile
length and decreased volume in the flaccid and erect states after
RP, was reported by Fraiman et al.61 The most substantial
changes were noted in the first 4 to 8 months after surgery.
Similar results were noted by Savoie et al,62 with 68% of patient
having a decrease in stretched penile length 3 months
postoperatively.

Penile length was studied by Engel et al63 after robot-assisted
RP, which demonstrated a median penile shortening of 0.64 cm
1 month postoperatively. However, they found that 9 months
postoperatively, the penile length had returned to the preopera-
tive measurement.63 A potential reason for this finding can be
due to the fact that the penis is normally in a state of balance
between parasympathetic (which causes tumescence and richly
innervates the cavernosa) and sympathetic (which causes detu-
mescence) nervous signaling.64 The cavernous nerves are often
injured during RP; therefore, the unopposed sympathetic action
can contribute to the exaggerated detumescence in the early
postoperative period.64 It is postulated that over time there is
some recovery of the cavernous nerves, which could account for
the findings described earlier.65 In the same way that unopposed
sympathetic innervation of the penis could explain penile
shortening in the immediate post-RP period, it has been shown
to be independently associated with erectile function outcome
and nerve preservation status in the postoperative period.66

Carlsson et al67 found an association between an extensive
nerve-sparing surgical technique and less self-perceived penile
shortening, although actual penile lengths were not measured.
Conversely, Briganti et al68 found no statistically significant
difference between preoperative and postoperative measurements
in penile length and girth in the erect and flaccid states in pa-
tients who underwent bilateral nerve-sparing RP.
Sex Med Rev 2018;6:261e271
Another potential theory that tries to explain the decrease in
penile length after RP postulates that removal of the prostate and
surgical attachment of the bladder neck directly to the pendulous
urethra can contribute to the loss in penile length because the
prostatic urethra, which previously intervened between the newly
anastomosed segments, has been removed. However, it should be
noted that the bladder neck is brought down to the penile ure-
thra; the penile urethra is not mobilized toward the bladder.
Moreover, it has been shown that prostatic urethra length does
not relate to measured penile length.

Yet another proposed mechanism attributes the development
of penile fibrosis, from prolonged and profound ED, to cav-
ernosal contraction and penile shortening. As described previ-
ously, ED can occur after RP because of damage to the
neurovascular bundle, which is responsible for initiating erections.
Even with bilateral nerve-sparing RP, ED lasting up to 9 to 12
months can be seen in patients because of mild neurapraxia.64

Nocturnal erections might be absent or diminished throughout
this period of neurapraxia, resulting in persistent penile hypoxia.64

One of the most important factors leading to the development
of cavernosal fibrosis is penile hypoxia. Regular tissue oxygenation
is supplied to the penis through normal erectile function.
Nocturnal erections have been shown to preserve normal erectile
function and are therefore essential to regular tissue oxygenation.
For this reason, it has been theorized that the absence of nocturnal
erections in the early postoperative period leads to decreased tissue
oxygenation, resulting in the development of fibrosis.69

Injury to the cavernous nerve also has been shown to result in
apoptosis of corporal smooth muscle70 and sympathetic hyper-
innervation leading to the development of fibrosis.71 Iacono
et al72 performed biopsies of the corpora cavernosa before RP
and 2 and 12 months postoperatively. At the 2- and 12-month
postoperative period, there was an increase in the amount of
disorganized collagen content with a corresponding decrease in
elastic smooth muscle bundles when compared with the preop-
erative biopses.72 In patients after RP who were undergoing
initial ICI treatment for ED, Mulhall73 showed an increased rate
in the development of PD.
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Hall et al74 found that penile shortening is not only related to
surgical treatments for prostate cancer. In this study, changes in
penile length were observed in men undergoing a combination of
androgen suppression and radiation therapy. Men being treated
in this manner had a statistically significant decrease in penile
length. There is some evidence, although limited, that external-
beam irradiation can result in penile fibrosis and eventually
penile shortening.74 In addition, for men who are undergoing
androgen ablation, loss of penile length is common.74
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CONCLUSIONS

Penile length or size has long been linked to entities such as
self-esteem, sexual identity, and virility. It is the subject of major
concern to men across various cultures. Urologists must recog-
nize this fact and therefore be familiar with how the various
urologic conditions, therapies, and surgeries they offer can affect
the penile size and shape of their patients. The loss of penile
length could be associated with devastating psychological con-
sequences. The association of real or perceived length loss with
surgical procedures for PD, prostate cancer, and ED must be
appreciated by practitioners to counsel their patients appropri-
ately preoperatively.
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