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Long-Term Safety and Longevity of a Mixture of Polymethyl
Methacrylate and Cross-Linked Dextran (Lipen-10®) after Penile
Augmentation: Extension Study from Six to 18 Months of
Follow-Up
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Purpose: The goal of this study was to investigate the long-term efficacy and safety of a mixture of polymethyl methacrylate
(PMMA) and cross-linked dextran Lipen—10® used for penile augmentation under the physical impact generated during sexual
intercourse.

Materials and Methods: From March 2010 to October 2011, a total of 20 patients with a mean age of 44 years (interquartile range,
20~ 70 years) who requested penile augmentation participated in this study. Lipen-10® filler is a mixture of 75% cross-linked
dextran, 15% PMMA, and 10% hypromellose solution. With the patient in the supine position, Lipen-1 0™ was injected into the
subcutaneous tissue between the dartos fascia and Buck’s fascia of the penis using a fanning technique. Penile length and
circumference were measured before the procedure and six, 12, and 18 months after the procedure. Values were compared using
the Student’s t-test and the paired t-test.

Results: A total of 15 patients completed this study. The increases in circumference and length observed six months after the
procedure were found to have been maintained without change at 12 and 18 months of follow-up. At 12 and 18 months of
follow-up, no abnormal findings were observed. Pelvic magnetic resonance imaging conducted at 18 months of follow-up
showed no trace of the injected filler having migrated to other sites, and the volume was well maintained.

Conclusions: Lipen-1 0®, a mixture of PMMA and cross-linked dextran, showed good durability and tolerability over 18 months

of follow-up during which the participants were sexually active.
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INTRODUCTION

Since the early 1980s, when bovine collagen products
were first introduced as dermal fillers, various formula-
tions have been developed and utilized in the clinical set-
ting [1]. Such dermal fillers have been used with increas-
ing frequency because they have fewer adverse effects
than surgical cosmetic procedures, are less invasive, are
less expensive, and result in satisfactory patient outcomes
[2]. However, despite these advantages, bovine collagen
products trigger hypersensitivity reactions in 3% of pa-
tients, which warrants the inconvenience of an allergen
test prior to the procedure [3]. Moreover, since collagen-
and hyaluronic acid-based dermal fillers are naturally ab-
sorbed by the body within a short period of time, the fur-
ther inconvenience of regular procedures is required [4,5].
Therefore, long-lasting products such as calcium hydrox-
yapatite, injectable poly-L-lactic acid, and polymethyl
methacrylate (PMMA) fillers have been developed, but
each filler has distinct advantages and disadvantages.

A recently developed dermal filler consisting of PMMA
and cross-linked dextran (Lipen-10; Chungwha Medipower
Corporation, Seoul, Korea) is known not to cause allergic
reactions. Furthermore, PMMA microspheres are not sub-
jected to phagocytosis due to their large molecular size,
while some are encapsulated by connective tissue consist-
ing of fibroblasts, which inhibit their migration to other tis-
sues and subsequent volume loss. Dextran also stimulates
fibroblasts after being absorbed by macrophages, and is
therefore replaced by internal tissue, resulting in no loss of
volume [2,6]. In a previous study, we established the toler-
ability and short-term efficacy of a mixture of PMMA and
cross-linked dextran for penile augmentation [7]. In this
study, we report full efficacy and safety data over 18 months
of follow-up.

MATERIALS AND METHODS
1. Subjects

A total of 20 patients with a mean age of 44 years
(interquartile range, 20~ 70 years) who requested penile
augmentation from March 2010 to October 2011 partici-
pated in this study. The patients were informed about the
test material, procedure, and possible complications prior
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to participating. The patients underwent a physical exami-
nation and an evaluation of their medical history. Those
who had a history of psychological/psychiatric disorders,
congenital or acquired defects on their external genitalia,
a history of previous penile plastic surgery, or history of
systemic chronic diseases such as cancer or diabetes were
excluded from this study.

This study was conducted in two medical institutions
(n=10 subjects each) and approved by the Institutional
Review Board of the Kangdong Sacred Heart Hospital (IRB
No. 09-113).

2. Material

Lipen-10™ filler is a mixture of 75% cross-linked dex-
tran and 15% PMMA, and its use for soft tissue augmenta-
tion was approved by the Korean Food and Drug
Administration in 2010. Cross-linked dextran and PMMA
are microspheres of 45 to 120 #m and 30 to 120 ¢ m,
respectively. These microspheres account for 90% of the
volume and are suspended in hypromellose solution,
which comprises the other 10%.

3. Injection method

Injections were performed by one surgeon at each in-
stitution, and all of the procedures were conducted exter-
nally. With the patient in the supine position, the penis
was sterilized with povidone-iodine and a penile dorsal
block was performed using 0.2% lidocaine.

Using a 20-gauge needle, Lipen-10® was injected into
the space between the dartos fascia and Buck’s fascia of
the penis using a fanning technique. While the penis was
pulled with constant force, the Lipen-10® was injected
parallel to the corpus cavernosum, so that a constant
amount was inserted between the distal shaft and the root.
The average injected amount was 23.73 mL (interquartile
range, 17~ 30 mL), and four to six needle punctures were
made in each patient. The tissue was massaged gently to
evenly redistribute the Lipen-10® throughout the in-
jection site.

After the procedure, an elastic penile support bandage
was applied to ensure that the Li|oen—10® would remain
within the injection site and prevent edema within the
penis.
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4. Evaluation

Penile length and circumference were measured before
the procedure and six, 12, and 18 months after the proce-
dure. Penis circumference was measured at the base,
mid-shaft, and distal shaft in the flaccid state. Penis length
was defined as the distance from the pubic-penile skin
junction to the coronal sulcus of the penis with the patient
in the supine position and the penis either flaccid or held
upright without stretching. Magnetic resonance imaging
(MRI) was performed in four patients at the six-month and
18-month follow-up appointments in order to monitor the
migration of the injected material.

Adverse effects were divided into mild, moderate, and
severe, and recorded after consultation and a physical ex-
amination at outpatient visits. All predicted and unpre-
dicted adverse effects were collected from all participants,
and their type, frequency, level, and association with the
injected material were evaluated. Adverse effects were
divided into local adverse effects, including injected site
pain, edema, cyst formation, necrosis, serous discharge
due to a foreign body reaction, infection, nodule, and
asymmetry, and systemic adverse effects, including fever,
allergic reaction, and hemodynamic changes.

5. Statistics

Penis circumference and length were compared using
the Student’s t-test and the paired t-test, and the occur-
rence of adverse effects was analyzed using McNemar’s
test. IBM SPSS ver. 19.0 (IBM Co., Armonk, NY, USA) was

used for all analyses. p<0.05 were considered to indicate
statistical significance.

RESULTS

A total of 20 patients completed the baseline evaluation
and underwent penile augmentation using Lipen—10®.
Follow-up was conducted in a total of 17 patients for one
year (two patients withdrew their consent and one was lost
to follow-up). At 18 months, two more patients had been
lost to follow-up; therefore, a total of 15 patients com-
pleted the full extent of follow-up.

At 12 and 18 months of follow-up after the procedure,
the increases in circumference observed six months after
the procedure were maintained without change (Fig. 1). In
the flaccid state 18 months after the procedure, the base,
mid-shaft, and distal shaft circumference measurements
were 10.4+0.9cm, 11.0+0.8 cm, and 10.6 + 1.4 cm, re-
spectively, which were significant increases compared to
the baseline values (Fig. 2; all p<0.001). The 18-month
measurements were not significantly different from those
obtained six and 12 months after the procedure. The aver-
age length of the flaccid penis increased between before
the procedure (3.6 + 1.8 cm) and 12 months after the pro-
cedure (6.6+1.6 cm). The increased length was main-
tained at 6.6+ 1.2 cm at 18 months, with no statistically
significant differences compared to the six-month or
12-month values (p=0.103, p=0.897, respectively).

At 12 months of follow-up after the procedure, no local
symptoms, such as penile edema, that were observed im-

Fig. 1. Girth enhancement was maintained over 18 months after the injection (B) in comparison with the pre-injection baseline (A).
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Fig. 2. Pre- and post-procedural penile circumference (cm), with
a comparison of mean penile size before the penile injection and
six, 12, and 18 months after the procedure. The increases in cir-
cumference observed at six months were maintained over 18
months of follow-up (preoperation vs. 18 months, all p<0.001).

mediately after the procedure remained present. At 12 and
18 months of follow-up, no abnormal findings were ob-
served, even in a patient who required an additional pro-
cedure to correct mild penile shape asymmetry observed
one month after the initial procedure. In one patient, a
5-mm nodule that was observed at the injection site in the
six-month follow-up examination was still visible at 12
and 18 months of follow-up, with no changes, but the pa-
tient did not complain of pain or discomfort during sexual
intercourse. On a pelvic MRI conducted during the
18-month follow-up visit, no traces were observed of the
injected filler having migrated to the scrotum or the ab-
dominal wall, and the volume appeared well maintained,
based on a comparison with pelvic MRI findings immedi-
ately and six months after the procedure (Fig. 3).

DISCUSSION

Man’s desire for a larger penis has persisted over time
[8], despite the range of objections that have been articu-
lated against penile augmentation. Doctors who are
against penile augmentation have expressed concerns that
patients may be negatively affected by unforeseen compli-
cations, such as penile deformity, paradoxical penile
shortening, unpleasant scarring, granuloma formation,
migration of the injected material, and sexual dysfunction.
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However, the use of penile decorations throughout his-
tory, including piercings and the intentional biting of the
glans of the penis by poisonous snakes, highlights man’s
continual desire for penile augmentation [9].

Patients seek out penile augmentation to boost their
self-esteem and satisfy their partners [10]. Interestingly,
most patients consider the size of their penis in the flaccid
state more important than its size when erect [11,12]. This
may be due to the castration complex, in which a young
boy compares his penis with that of his healthy father dur-
ing the course of normal psychological development [13].
It may also be due to a persistent feeling of inferiority re-
garding penis size based on comparisons with friends of
the same age whose secondary sexual characteristics de-
veloped earlier, given that the timing of the development
of secondary sexual characteristics during puberty varies
among individuals [14].

A study of penis size and self-esteem of Korean males in
their twenties found that the average penis length of
Korean males was 6.1+1.3 cm, and that most subjects
who considered their penis unusually small or large were
within the range of one standard deviation, indicating that
they had incorrect views regarding their penis size [12].
The penis length data of that study and those of the present
study on Korean men in their forties could not be directly
compared due to differences in the measurement methods.
However, the average circumference at the mid-shaft of
the penis, where similar measurement methods were
used, was 8.9+0.8 cm for men in their twenties, which
was approximately 1 cm larger than observed in men in
their forties (7.3 +0.9 cm). However, 18 months after pen-
ile augmentation, the mean penile circumference of the
men in their forties was 11.0+0.8 cm, showing an average
increase to 2 cm more than that of men in their twenties.
Despite the fact that this involved an indirect comparison
between different numbers and groups of patients, this
finding suggests that the augmentation effect of Lipen-1 o®
was stable.

In this study, a mean 3-cm increase in the length of the
flaccid penis was observed after penile augmentation us-
ing Lipen-1 0®. This penile length enhancement effect was
consistently observed over 18 months of follow-up, and
was likely due to the splint effect, which inhibits physio-
logical contraction of the penis once the Lipen-10* be-
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comes stably fixed after its injection into the site between
Buck’s fascia and the dartos fascia [7]. This result is sig-
nificant, since it shows that the injection material alone en-
abled long-term penile lengthening.

Although dermal filler injections are minimally invasive

The World Journal of
ivien's Health

Fig. 3. Pelvic magnetic resonance
images. No demonstrable migra-
tion of the injected Lipen-10" was
seen in the scrotum or abdominal
walls immediately (A), six months
(B), or 18 months (C) after the pro-
cedure.

compared to surgical cosmetic procedures, their safety is-
sues have been the subject of significant debate. Autologous
fat injection has been reported to have only a 10% survival
rate, while a number of complications have been reported
to be related to ischemia due to an insufficient blood sup-



ply to the injected fat [15]. A volume of over 100 mL of sili-
cone is required for penile augmentation, and the injected
silicone migrates with gravity, causing penile distortion
and a granulomatous reaction [16,17]. The collagen prod-
ucts that were first used as dermal fillers also exhibited
problems related to rapid degradation and hypersensi-
tivity [18]. Hyaluronic acid is a natural component within
the human body and has no issues with biocompatibility
and immune reaction, but it does have the disadvantage of
requiring regular injections every three to six months
[2,5]. In contrast, Lipen—10®, which is a mixture of cross-
linked dextran and PMMA, did not show volume changes
over 18 months of follow-up and no adverse effects were
observed, with the exception of a tiny nodule that resulted
from a technical mistake during the injection.

Although Artefill® (Artes Medical, San Diego, CA, USA),
a PMMA-based dermal filler, was approved by the United
States Food and Drug Administration [19], it remains un-
clear whether PMMA, which is composed of non-degrad-
able microspheres, subcutaneously grafted to the penis
can migrate to a site distant from the graft site due to the
physical impact generated during sexual intercourse. In
fact, for materials such as polyacrylamide that cannot pro-
duce their own collagen, migration due to external im-
pacts is possible and related adverse effects have been re-
ported [20,21]. Our results over 18 months of follow-up
demonstrate that Lipen-1 0™ maintained its volume and lo-
cation despite normal sexual activity. This is likely due to
the neocollagenesis characteristic of PMMA, which has
been conclusively observed in histological analyses in an-
imal experiments using rats. After one year, most of the
cross-linked dextran disappears after degradation and the
site becomes filled with a large amount of self-produced
collagen, which encapsulates the PMMA and allows it to
withstand physical impacts [6].

Of the dermal fillers that are currently in use, autolo-
gous fat, collagen, and hyaluronic acid are non-permanent
options that are retained for a maximal duration of three to
twelve months [2,21]. Hence, studies with 18 months of
follow-up are rare. Even with the development of perma-
nent fillers such as PMMA and polyacrylamide, long-term
follow-up of injections of these materials has not been re-
ported to date. Long-term follow-up is especially impor-
tant for permanent fillers, since fatal adverse effects can
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occur, as with silicone. In this study, Lipen-10® success-
fully maintained its volume and location for 18 months,
and no significant adverse effects were observed.

Despite its prospective design, this study has several
limitations. First, due to the nature of the clinical experi-
ment, no control group was included. As such, further
comparative experiments with other novel dermal fillers
might be beneficial. Second, no data were collected re-
garding patients’ subjective satisfaction. Since penile aug-
mentation is performed for personal reasons, patients’
subjective satisfaction might be more important than ob-
jectively measured data.

CONCLUSIONS

Penile injections of a mixture of cross-linked dextran
and PMMA demonstrated significant efficacy in enhanc-
ing penile girth, showed good durability, and were well-
tolerated, without serious adverse events over 18 months
of follow-up.
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