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Abstract
Purpose of Review To summarize data on lengthening treatments from PubMed-indexed scientific publications.
Recent Findings Several surgical techniques achieve penile lengthening when combined with penile prosthesis (PP) implanta-
tion, including the sliding, incision/excision and grafting, and multiple incision techniques. Other factors associated with greater
length with PP include use of AMS 700 LGX devices, new length measurement technique, immediate activation, and regular
device cycling. Among non-surgical therapies, penile traction achieves lengthening in most studies, while vacuum therapies
demonstrate milder improvements. Other treatments either have failed to demonstrate consistent benefits or have mixed data,
including isolated incision/excision and grafting, scrotoplasty, lipectomy/escutcheonectomy, suspensory ligament release, place-
ment of cylindrical silicone (Penuma), or penile injections with silicone, hyaluronic acid, or other similar materials.
Summary Although multiple surgical and non-surgical therapies exist for penile lengthening, most have limited data available.
Additionally, injection and surgical treatments can result in severe complications in some cases.

Keywords Peyronie’s disease (PD) . Lengthening . Grafting . Sliding technique . Multiple slice technique (MuST) . Plaque
incision and grafting (PIG) .Modified sliding technique (MoST) . Penile prosthesis (PP) . Bulking agents

Introduction

Penile size and the desire for increased girth and length are
arguably among the most pervasive, recurring topics through-
out the history of sexual medicine. For decades, scientific
studies have attempted to compare penile lengths by geo-
graphic region, nationality, or race, with inconclusive and of-
ten contradictory results [1, 2]. Additionally, an abundant vol-
ume of literature has been published on the impact of medical/
surgical therapies on increasing length and comorbid condi-
tions associated with decreased length. Beyond physical

aspects, reduced penile size is also associated with psycholog-
ical factors such as anxiety, uneasiness, and sexual dysfunc-
tion, while larger penile sizes are correlated with virility and
overall strength [3]. Interestingly, and despite popular belief,
penile size is often a more significant concern for males rather
than female partners. In an internet survey of 52,000 hetero-
sexual men and women, 85% of females were satisfied with
their partner’s penis size, while only 55% of men were simi-
larly content [4]. Penile size is also positively correlated with
sexual satisfaction, suggesting that actual or perceived penile
size has impacts beyond the physical act of intercourse, in-
cluding psychological, social, and sexual satisfaction, among
others [5].

With this background, it is not surprising that entire indus-
tries have emerged to address this pervasive desire, including
mechanical or implantable devices, oral therapies, injections,
and marketing campaigns that range from the illegitimate and
racy to the proven and mainstream. Similarly, multiple surgi-
cal procedures have been described purporting to increase
penile length and girth. These changes, along with direct to
consumer marketing and limited regulatory oversight, have
led many to wonder how to differentiate the legitimate from
illegitimate. The objective of the current manuscript is
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therefore to provide a brief summary of currently available
surgical and non-surgical penile elongation therapies, includ-
ing an analysis of reported outcomes and complications. To
accomplish this objective, a PubMed search was performed of
all publications relating to penile length from inception
through April 2019. Emphasis was placed on more recent
publications as well as studies reporting objective measures
of penile length prior to and following treatment. Where ap-
plicable, commentary is also provided on key methodological
limitations to help contextualize outcomes.

History of Penile Lengthening

Therapeutic penile lengthening has been practiced for
millenia, with some of the earliest evidence dating back over
20,000 years when African men would hang weights from
their penises [6••]. Similarly, cave drawings in 400 BC de-
scribed male members of royalty that had large penises, while
Polynesian cultures utilized woven plant fiber to secure the
penis to weighted objects [6••]. Other historical descriptions
have been identified among the Cholomec tribe in Peru, sa-
dhus of India, and Papua New Guineans, of whom, ritual
practices helped achieve penile lengths of up to 55 cm [7,
8]. Some cultures incorporated even more dangerous tech-
niques, including the Topinama tribe in Brazil (sixteenth cen-
tury), where men would allow their penises to be bitten by
poisonous serpents in an attempt to achieve penile swelling
and engorgement.

In contemporary society, multiple lengthening techniques
have been described outside of the scientific community, in-
cluding a “milking” method that involves shaking of penis
approximately 25–50 times after an exercise that purportedly
“relaxes” connective tissue. A similar technique of “jelqing”
involves aggressive massage of the penis in an attempt to
lengthen and expand the penis. Beyond mechanical tech-
niques, some cultures inject the penis with various materials
(Vaseline, oils, paraffin, silicone, and others) with variable
outcomes and complications [6••, 9].

Clinical Evaluation of Decreased Penile Length

Several different etiologies and classifications for decreased
penile length have been described. Congenital conditions as-
sociated with decreased penile size include hypogonadotropic
hypogonadism (Kallman, Prader-Willi, Laurence-Moon,
Bardet-Biedl, Rud syndrome), hypergonadotropic
hypogonadism (anorchia, gonadal dysgenesis, LH-receptor
defects, Trisomy 21, and Poly-X, Noonan, Robinow,
Laurence-Moon, and Bardet-Biedl syndromes), other pituitary
hormone deficiencies, defects in testosterone receptors, 5-∝
reductase deficiency, fetal hydantoin syndrome, and cloacal
exstrophy, among others [10, 11]. Additionally, several ac-
quired conditions impact penile length, including

prostatectomy, diabetes, penile surgery, and Peyronie’s dis-
ease (PD) [12]. Obesity is also linked to reduced penile length
and testicular development; however, some of the observed
penile changes may relate to extension of the suprapubic
pannus rather than true loss of penile length [13] .

The clinical evaluation of penile length includes an objec-
tive stretched measurement, which is most commonly per-
formed from the pubic symphysis to penile corona. Men with
penises > 2.5 standard deviations below the mean for age meet
criteria for true micropenis, which corresponds with a lower
range of normal of 9.3 cm [14]. In contrast, those with appar-
ent micropenis secondary to surrounding tissues (e.g.,
suprapubic fat pad, balanitis xerotica obliterans) are better
classified as concealed penis [10]. Men who have otherwise
normal appearing penises but who exhibit significant anxiety
relating to their penile size are probably better classified as
having body (penile) dysmorphic disorder. Arguably, the ma-
jority of men will not fit any of these categories, however, and
are seeking treatment to enhance their underlying penile size.
Consistent with this statement, a recent systematic review of
17 studies performing surgical and non-surgical interventions
identified that the far majority of men undergoing procedures
had penile sizes within normal ranges [15]. The authors noted
that when psychological counseling was provided, most men
came to a recognition that their penile size was normal, and
they stopped secondary augmentation therapies. The authors
concluded that men with normal-sized penises who desired
additional length should undergo counseling primarily,
followed by traction if bothersome symptoms persisted.
They further opined that based on their review, injectables
and surgery should be considered unethical unless performed
within the framework of a clinical trial, a recommendation that
has been echoed by other investigators [16].

Surgical Therapies for Penile Elongation

Several surgical techniques have been described for penile
lengthening, either as a primary therapy or, more commonly,
as an adjunctive procedure at the time of curvature correction
or penile prosthesis. A summary of surgical procedures with
data suggesting increased penile length is detailed in Table 1.

Incision and Grafting

Plaque incision/excision and grafting (I&G) is one surgical
technique employed for the management of severe penile cur-
vature or complex penile deformities associated with PD [27].
In contrast to the more commonly performed penile plication,
I&G has been associated with a smaller extent of penile length
loss, or even penile lengthening in some cases. As one exam-
ple, in the 2012 European Association of Urology guidelines
on penile curvature, I&G is classified as penile lengthening,
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while plication is considered to be a penile shortening proce-
dure. [48]. The surgery is performed by directly incising the
penile plaque at the site of maximal curvature and concavity,
stretching the penis to effect curvature correction, and filling
the resulting gap with graft material [12, 27]. Despite multiple
grafts being described, none have shown clear superiority over
another, with the exception of dermal and synthetic materials
being avoided due to contraction, scarring, and infection risks
[49].

I&G is commonly purported to be a lengthening technique;
however, the majority of published studies report penile short-
ening [18–22, 25–27]. A recent systematic review by Rice and
colleagues evaluated 12 studies (n = 1025) of men undergoing
I&G over a 20-year period and confirmed that 44.2–95.0% of
men who underwent surgery reported no change in penile
length [50]. The authors ultimately concluded that regardless
of grafting material utilized, I&G was not associated with
significant changes in penile length. It is notable, however,
that some studies which report increases in penile length are
specifically due to measurement methodology. As one exam-
ple, Egydio and colleagues reported outcomes of 122 men
who underwent I&G for PD and reported a mean increase in
length of 2.9 cm (among the largest increases in any series)
[22]. However, upon review of study methodology, the au-
thors had not used stretched penile length (most commonly
used method in publications) but rather an erect measurement
from the pubic symphysis to the edge of the penis. As such,
the straightening itself resulted in the length measurement
increasing, rather than due to actual increases in penile length.
This context is important to take into consideration when com-
paring outcomes among series and when critiquing literature
that reports improvements in penile length.

In contrast to I&G performed for men with PD alone, when
performed at the time of penile prosthesis (PP) implantation, it
may result in increased penile length. A recent study by
Fernandez-Pascual and colleagues reported on 43 PD men
treated with multiple incisions and collagen fleece grafting
and demonstrated a mean increase in penile length of 2.5 cm
compared with baseline [34•]. Overall, 82% of men reported
satisfaction with length following surgery. Further studies are
required to determine if the length improvements are repro-
ducible in other series.

Sliding Technique, Modified Sliding Technique,
and Multiple Slice Technique

Several different variations of surgical lengthening via circum-
ferential incisions have been described. To our knowledge, the
earliest recorded description of this concept was published in
2012, when Rolle and colleagues reported outcomes of three
men undergoing a “sliding technique” at the time of PP place-
ment [44]. The surgery is performed by elevating the penile
neurovascular bundle and then making two, offset hemi-

circumferential incisions on opposing sides of the penis (dor-
sal/ventral). Additional incisions are made longitudinally to
connect the ends of the prior circumferential cuts, which allows
for a lengthening of the penis. The resultant gaps are then filled
with graft material (small intestinal submucosa in this specific
case). Findings from the three men demonstrated increases in
length ranging from 2.5 to 4 cm with no ischemia or decreased
sensation reported. A later, multi-institutional study of 28 men
undergoing the procedure at three tertiary referral centers dem-
onstrated a mean 3.2-cm length increase, with 4% of men re-
quiring a blood transfusion for profuse bleeding and 7% requir-
ing device removal for infection [38].

Two subsequent manuscripts expanded upon the sliding
technique by adding possible longitudinal incisions for addi-
tional girth and use of Buck’s fascia in lieu of grafting mate-
rials (modified sliding technique (MoST)) [40•, 51]. The tech-
nique was otherwise performed in an identical manner to the
original and was done concomitantly with placement of a
penile prosthesis. The authors reported outcomes of 143
men undergoing the procedure, with the majority of men hav-
ing combined PD/ED and 133 of whom received malleable
implants. At a mean follow-up of 10 months, results demon-
strated an average of 3.1-cm length gain, 5% temporary glans
numbness, and 11% temporary anorgasmia.

A further modification to MoSTwas reported in 2018 and
includes multiple hemicircumferential incisions to limit the
extent of the tunical defect created (multiple slice technique
(MuST)) [35•]. The resultant gaps are subsequently covered
with Buck’s fascia to serve as the grafting material. Results
from 138 men undergoing the technique (malleable placed in
103) demonstrated temporary glans numbness in 3%, tempo-
rary anorgasmia in 5%, and glans necrosis in 1%. No infec-
tions of the PP were encountered, and length increased by
3.1 cm (range 2–5 cm) at a mean follow-up of 15 months.

Despite the significant increases in penile length reported
in the above series, the techniques have not experienced wide-
spread adoption since their description seven years prior.
Although exact reasons are unclear, it may be due to concerns
for permanent complications, including sensory loss, orgas-
mic dysfunction, and penile necrosis. Additionally, the origi-
nal series utilized predominantly malleable prosthetics with
limited follow-up, and as such, the occurrence of inflatable
device herniations is not well established. This concern for
herniation may also potentially explain the need for a further
modification from MoST to MuST, as the latter would be
expected to reduce the extent of herniation encountered over
time. One notable series reported by Wilson and colleagues
described 21 men who experienced glanular necrosis after PP
placement from at least six separate high-volume surgeons
[52•]. The authors noted that the most common factor among
these men was the use of a circumcising incision (86%), while
an occlusive wrap (62%) and sliding technique (33%) were
the 2nd and 3rd most common associated findings. Although
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the study does not allow for an assessment of the true inci-
dence of glanular necrosis, it does suggest that it is a legitimate
concern whichmust be taken into consideration when contem-
plating the procedure at the time of PP.

Penile Prosthesis Selection and Other Adjuvant
Surgical Techniques

One of the most common complaints of men undergoing PP is
actual or perceived reduced penile length following surgery
[53, 54]. To address this concern, several authors have report-
ed adjuvant techniques that may be performed at the time of
PP implantation. Henry and colleagues described a new length
measurement technique, whereby a slightly longer prosthesis
is implanted than would otherwise be selected by intraopera-
tivemeasurements [55]. A subsequent study was performed of
40 men who underwent PP placement with the new technique
and were counseled to inflate the device daily × six months
followed by maximally for one–two h daily for an additional
six months [56]. At the end of 12months, patients experienced
an approximately 1-cm length gain when compared with im-
mediately post-operatively, and 65% were satisfied with their
length, with approximately 29% feeling that their length was
longer compared with pre-op.

Another technique which may increase penile length is the
use of limited dilation at the time of cylinder placement.
Moncada and colleagues randomized 100 men to undergo
traditional dilation or limited dilation at the time of PP place-
ment [45]. Results demonstrated a 1.1-cm length gain among
the non-dilator group compared with a 1.2-cm length loss in
the standard dilation cohort. Outcomes were maintained at 6-
month post-op. These findings are intriguing, as they suggest
potential benefits from preserving cavernosal erectile tissue.

Device selection may also have some role in optimizing
penile lengths among men undergoing PP placement. Of the
currently available PPs, the AMS 700 LGX (Boston
Scientific, Marlborough, MA, USA) expands in both length
and girth by approximately 30% compared with baseline.
Limited clinical data confirms length improvements in men
who received the prosthesis, with a study of 342 men demon-
strating a 1-cm length gain by three-month post-operatively
compared with baseline [33]. Similar results have also been
confirmed by other investigators [57•].

The timing of device activation is also a key factor in
achieving optimal penile lengths following PP placement.
Caraceni and colleagues noted a 3.3-cm difference between
men who underwent immediate post-operative device activa-
tion versus at four weeks [58]. The authors hypothesized that
this difference was secondary to capsular formation around
the prosthetic itself, limiting the overall length.

Several other adjuvant techniques have been described in-
cluding scrotoplasty, suspensory ligament release, and
suprapubic lipectomy/escutcheonectomy and may be

performed with or without a PP. These specific procedures
have been performed for several decades with varying results
and outcomes [59]. In contrast to the other topics discussed in
the current manuscript, these methods do not directly impact
penile length but rather are intended to improve visible or
perceived length. Similarly, surgical implantation of a silicone
sleeve may increase penile girth but has no impact on penile
length [60].

Non-surgical Penile Lengthening Therapies

Penile Traction Devices

Penile traction therapy (PTT) is one of the most commonly
used therapies for penile lengthening due to its ready avail-
ability, low cost, and minimal side-effect profile. Although the
specific mechanisms of increasing length are not well defined,
its effects likely go beyond stretching of ligaments, collagen,
and connective tissue. In vitro assessments of mechanical trac-
tion demonstrate induction of several cellular pathways in-
cluding apoptosis, gene expression, cellular growth/differen-
tiation, and collagen remodeling [61, 62].

Several studies have evaluated the efficacy of PTT on in-
creasing penile length, including as a primary therapy or when
combined with other PD treatments (Table 2). One of the
earliest studies evaluating traction was performed by Levine
and colleagues who treated 10 PD men with PTT for 2–8 h
daily for a period of six months. Results demonstrated a non-
statistically significant improvement in length of 1 cmwith no
notable adverse events reported [70•]. Since that time, several
additional studies have reported variable results, with a recent
meta-analysis confirming a mean 1-cm improvement in length
overall [81]. The main limitation with these studies, however,
is the need to utilize traction for 3–9 h daily to observe any
benefits on length [64•, 65–67, 69]. More recently, a novel
traction device has been developed (RestoreX, PathRight
Medical, Plymouth, MN, USA) which has demonstrated sta-
tistically significant length improvements of 1.5–1.9 cm when
used for < 1 h daily for three months [63••, 71•]. In addition to
length, limited data exist on the impact of PTTon hourglass or
indentation deformities. In one of the few studies available on
the topic, 54% of men who used RestoreX reported improve-
ments in hourglass or other indentation deformities, of whom,
50% felt that the improvements were moderate or significant
[63••].

Vacuum Erection Devices

In contrast to PTT, much less data is available on the efficacy
of vacuum erection devices (VED) on penile length (Table 2).
In a limited study of 31 PD men treated with a VED for
three months, 35% experienced length improvements (mean
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+ 0.5 cm) with few complications [79]. Similarly, among men
undergoing treatment with Collagenase Clostridium
Histolyticum (CCH) or prior to PP, VED use increased length
by + 0.4 and + 0.6 cm, respectively [77, 82]. Overall findings
suggest a statistically significant but clinically limited benefit
when compared with other methods of mechanical lengthen-
ing. In contrast to PTT devices, no studies have been pub-
lished evaluating the efficacy of VED as a primary therapy
to improve hourglass or indentation deformities in PD men.

Injectable Therapies

Injectable therapies have been purported to increase penile
girth and length and commonly include hyaluronic acid, liquid
silicone, polyacrylamide, and mineral oil, among others. From
a historical perspective, and similar to traction, injectable
agents are likely one of the oldest therapies used to augment
penile size, with multiple agents used for 50+ years [83–87].

Limited data on outcomes suggests consistent benefits with
increasing girth in men undergoing penile injections.
However, to the author’s knowledge, no injectable agent has
been shown to increase stretched penile length. Specifically,
injectable agents have been associated with moderate to se-
vere complications, including penile distortion, pain, granulo-
mas, swelling, and sexual dysfunction [60, 83, 87–89]. The
true rate of complications with injectable therapies is not well
understood, as there are no rigorous studies which have been
performed of this therapy to date. One study of
polymethylmethacrylate-based soft tissue fill injections re-
ported an overall, long-term complication rate of 0.4%; how-
ever, this is likely due to significant underreporting [90, 91].
Additionally, the potential for injectable migration, vascular
compromise, glanular necrosis, sepsis, and systemic hyper-
sensitivity can, on occasion, lead to life-threatening complica-
tions [85, 92, 93]. Due to these factors, injectable agents are
not commonly recommended or used in developed nations
due to their high rate of side effects, variable efficacy, and
superior alternative therapies.

Conclusions

Penile lengthening has been sought after for thousands of
years by nearly every race and culture. Although some men
seek treatment for pathologic causes of decreased penile
length, arguably the far majority of treatments are adminis-
tered for esthetic reasons. Among surgical lengthening thera-
pies, the far majority are performed concomitantly with PP
placement and include either limited or circumferential inci-
sions to the tunica. Some of the more aggressive surgical
treatments are associated with greater improvements in length
but at the expense of potentially devastating complications.
Other adjunctive PP techniques include the use of AMS 700T
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LGX devices, new length measurement technique, device
activation immediately after surgery, and cycling the
prosthesis regularly. Outside of PP, lengthening tech-
niques which have been described include scrotoplasty,
lipectomy/escutcheonectomy, suspensory ligament re-
lease, and placement of cylindrical silicone, although
none have consistently demonstrated objective, signifi-
cant improvements in penile length. Similarly, non-
surgical penile injections have demonstrated no im-
provements in penile length and are associated with po-
tentially significant complications. Among mechanical
therapies, VEDs are generally minimally effective, while
PTT has more consistently demonstrated the greatest
improvements in length with few complications.
However, key issues with all traction devices except
one include a need to use 3–9 h daily, limiting their
clinical utility.
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