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Abstract Objectives: To assess the use of an acellular collagen matrix (Pelvicol,
Bard Medical, Covington, GA, USA), a successful agent for reconstructive surgery,
for enhancing penile girth.

Patients and methods: Between June and December 2011, 18 patients (mean age
24 years, range 19–38) had their penis augmented with Pelvicol; the mean (range)
penile circumference was 9.2 (7–13) cm before treatment. They were divided into
two groups; the first (10 patients) had a Pelvicol sheet of 8 · 12 cm inserted through
a V–Y suprapubic incision and wrapped around the shaft in a bilayer under the dartos
fascia, but not covering the urethra, with division of the suspensory ligament. The sec-
ond group of eight patients had the Pelvicol inserted through a subcoronal degloving
incision and placed in one layer. The penile circumference was measured at 6 and
12 months after surgery. Patient satisfaction at 1 year after surgery was assessed as
‘poor’, ‘unsatisfied’, ‘moderately satisfied’, ‘highly satisfied’, or ‘excellent’.
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Results: The mean (range) increase in girth (circumference) was 2.8 (2–3.2) cm in
group 1 and 1.7 (1.2–2) cm in group 2. In group 1, two patients were highly satisfied,
four moderately satisfied and four unsatisfied; in group 2, three were moderately sat-
isfied and five unsatisfied. Complications were common in both groups, with five
patients in group 1 and three in group 2developing severe penile oedema and ischaemic
shaft ulcers. Removal of the graft was required in two patients in each group.

Conclusion: This pilot study shows that Pelvicol is not an ideal option for enhancing
penile girth, and the method of placement did not apparently influence the result.

ª 2013 Production and hosting by Elsevier B.V. on behalf of Arab Association of
Urology.
Introduction

Men are often worried about the size of their penis, and
sometimes seek enhancement to improve their self-es-
teem or to satisfy and/or impress their partners [1]. As
the perception of penile size is subjective it does not nec-
essarily coincide with the true dimensions of the organ,
and thus men with penile hypoplasia might report a sat-
isfactory sexual life, while others, who are considered
normal, might demand augmentation for an altered per-
ception of penile size [1,2]. This condition is called ‘pe-
nile dysmorphophobia’; it might be an aesthetic issue
in a patient with a normal penis who is not satisfied with
its dimensions when flaccid, or a functional issue in a pa-
tient with a normal penis who is not satisfied with its size
during erection [1,3]. The concerns about penile size
might represent an underlying social anxiety, or some
other clinical problem such as erectile dysfunction [2–
7]. Currently the increasing influence of the media on
sexual issues has created an interest in phallic enlarge-
ment [8], although penile augmentation has been re-
ported since the 19th century [9,10].

A variety of exogenous materials has been used in
procedures to enhance the penile girth, but to date none
of them has achieved a universal consensus. Injectable
materials have been tried by both medical professionals
and lay persons [10]. Autologous fat [11], silicone [12–
15], and hyaluronic acid gel [16] were tried. Graft
implantation procedures were also tried, e.g. dermal
fat grafts, and Spyropoulos et al. [8] achieved a greater
enhancement of girth with this method than when inject-
ing fat. Allografts in the form of an acellular inert der-
mal matrix derived from donated human skin tissue
have also been used for penile girth procedures [17],
but with a higher local complication rate [18]. Tissue-
engineered porcine dermal acellular grafts were tried
by Alei et al. [2], with promising long-term results in
69 patients. An acellular collagen matrix (Pelvicol�,
CR Bard, Inc., Covington, GA, USA) was used success-
fully in pelvic reconstructive surgery [19], and in grafting
of the tunica in surgery for Peyronie’s disease [20].

The aim of the present study was to assess the out-
come of using Pelvicol as a new method of enhancing
penile girth. (see Table 1).
Patients and methods

From June to December 2011 we used augmentation
phalloplasty with Pelvicol in 18 men (mean age at the
time of surgery was 24 years, range 19–38). The indica-
tions for augmentation were either the perception of a
short penis, seeking more sexual pleasure, or a combina-
tion of both.

Patient assessment

Candidates for surgery were selected according to a
screening protocol, including a medical history, physical
examination, and sex hormone profiles, psychosexual
assessment, supplemented with a locally formulated
questionnaire in Arabic language which was interpreted
by a psychiatrist and consisted of 10 questions stressing
on patient perception of his problem and whether it is
related to girth or length, how it affects his selfesteem.
This questionnaire was not concluded with a score,
but it only helps in deeper and more detailed psychosex-
ual assessment.

Penile length was measured from the pubo-penile
junction to the tip of the glans in the dorsal surface,
and girth was measured as the circumference at the
mid-penile shaft in the flaccid state. The mean value of
penile length was 8.9 cm during flaccidity. Penis circum-
ference ranged from 7 to 13 cm (mean value 9.2 cm) dur-
ing flaccidity. A cutoff girth value for exclusion was not
adopted, giving great importance to the psychiatric/psy-
cho-sexual assessment results. Participants were thor-
oughly informed about the nature of the surgical
procedure, and a written consent was obtained from
all participants before surgery.

Surgical technique

In 10 patients the penis was both lengthened and the
shaft enhanced (group 1) and in eight only the shaft
was enhanced (group 2). In all patients the penile girth
was augmented with Pelvicol matrix (8 · 12 cm), and
in group 1 the Pelvicol was folded on itself and used
as a double-layered wrap around the penile circumfer-
ence, sparing the urethra. In the patients in group 2



igure 1 A, B. Surgical wound infection with a subcutaneous

urulent collection and infection of the graft; this patient required

mediate surgical exploration and removal of the infected graft.

Table 1 Patients satisfaction score.

Score Rate

1 Poor result

2 Unsatisfied

3 Moderately satisfied

4 Highly satisfied

5 Excellent satisfied
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the Pelvicol was used in one layer, wrapped in a similar
way.

Under spinal (epidural) anaesthesia, a circumferential
subcoronal incision was used for penile degloving in
group 2, and a V–Y suprapubic incision, that allowed
for suspensory ligament division, in group 1. The inci-
sion was deepened through the skin, Colles’ fascia,
and down to Buck’s fascia, which was preserved. The
shaft was then degloved down to the root of the penis.
The Pelvicol graft was wrapped around the penile shaft
from the coronal sulcus to the root. The graft was then
sutured to Buck’s fascia, with 2/0 polyglycolic acid,
starting distally. A vacuum drain was fixed and left
in situ for 24–48 h. A 5-cm crepe bandage was used to
wrap the penis, without squeezing or compression,
exclusively around the shaft, leaving the glans free. Anti-
biotic prophylaxis began the night before surgery and
was continued for 1 week after surgery. Patients were in-
structed not to have sexual intercourse for the first
3 weeks after surgery.

Postoperative assessment

Patients were instructed to report at 1 week after sur-
gery, with further follow-up visits planned at 4 weeks,
6 months and 1 year. In patients with complications, fol-
low-up visits were planned at closer intervals according
to the patient’s condition. The penile circumference was
measured at 6 months and 1 year after surgery. At
1 year, the patients rated their satisfaction as ‘poor’,
‘unsatisfied’, ‘moderately satisfied’, ‘highly satisfied’, or
‘excellent’ Table 2.

The results were analysed statistically using the Chi-
square test to assess any differences in complication rate
and patient satisfaction between the groups, with
P < 0.05 considered to indicate significance.

The study was approved by the local ethics committee
of the Elaj Medical Centre, Jeddah, Saudi Arabia, and
fully informed written consent was obtained from the
Table 2 Early complications in both groups.

Complications Group 1 Group 2

No complications 5 5

Complications managed conservatively 3 1

Complications mandate pelvicol removal 2 2

*p Value = 0.675.
F

p

im
patients, who were informed about all the possible se-
quelae of such surgery.

Results

In the first 2 weeks after surgery there was no significant
morbidity in all patients, apart from a mild inflamma-
tory reaction manifested as penile skin oedema and
bruising. Five patients in each group continued with
no complications. At 3 weeks after surgery there were
dramatic local changes in five patients in group 1, who
developed severe penile oedema with ischaemic dorsal
Figure 2 Superficial wound dehiscence at the level of the

subcoronal incision; this patient was managed conservatively with

broad-spectrum antibiotics.



Table 3 Patients satisfaction in both groups.

Patient satisfaction Group 1 Group 2

Highly satisfied 2 (20%) –

Moderately satisfied 4 (40%) 3 (37.5%)

Unsatisfied 4 (40%) 5 (62.5%)

*p Value = 0.358.
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ulcers, and these changes continued through the fourth
week (Fig. 1A and B). Conservative management was
successful in three of these five patients, while in the
other two the Pelvicol implant had to be removed to
control the inflammatory process. In group 2, three pa-
tients had a similar reaction that required removal of the
Pelvicol in two. There was no statistical difference in the
complication rate between the groups (P = 0.675). (see
Fig. 2).

The penile circumference measured at 6 and
12 months after surgery showed no significant difference
between the groups. At the 1-year follow-up the mean
(range) increase in penile circumference in group 1 was
2.8 (2–3.2) cm, and in group 2 it was 1.7 (1.2–2) cm.
At the 1-year follow-up themean increase in penile length
was 1.7 (1.2–2) cm in group 1 (suspensory ligament
division). At the 6-month visit, two patients in each group
reported decreased penile sensation, which persisted in
only one patient in group 1 at the 1-year follow-up.

At the 1-year follow-up, in group 1 two patients were
highly satisfied, four moderately satisfied and four
unsatisfied; in group 2, three were moderately satisfied
and five unsatisfied. Thus most patients in both groups
were not or only moderately satisfied with the results
of surgery (P = 0.358). (see Table 3).

Discussion

In the present study the Pelvicol acellular matrix was
deemed to be unsuitable for enhancing penile girth, due
to the high complication rate reported after using it for
augmentation, either as a single or double layer. The com-
plication rate and severity of complications were such
that we stopped using this technique. (see Table 2).

Augmentation phalloplasty is usually used in cases of
micropenis associated with true hypoplasia or, more
commonly, in cases of penile dysmorphophobia.
Whether aesthetic or functional, such surgery has a
strong psychological effect on patients [2,3,5,18]. Espe-
cially in Arab countries, men requesting penile augmen-
tation have unrealistic expectations of such surgery, and
this was very evident during the present psychosexual
assessment, and emphasises the role of a proper assess-
ment and counselling. Enhancing penile girth using
autologous lipo-filling and autologous dermal-fat graft-
ing was associated with a limited positive result, which
was not permanent in most of the cases [1,21–23].
Enhancing penile girth by wrapping the penile shaft with
exogenous material was tried by Perovic et al. [24,25],
who used biodegradable scaffolds enriched with ex-
panded autologous scrotal dartos cells in 12 patients.
They reported that it was a promising method for
increasing penile width, and that it generated the pro-
gressive accumulation of a stable, collagen-rich, highly
vascularised tissue matrix that closely resembles the
deep dartos fascia. Recently, Alei et al. [2] used porcine
dermal acellular grafts for penile augmentation in 69
candidates, followed for more than 1 year, and reported
a 40% increase in penile girth during flaccidity, and 22%
during erection, with no major complications. Added to
this was the beneficial psychosocial effect of such sur-
gery in most of their patients.

In the present study we used Pelvicol acellular colla-
gen matrix for enhancing penile girth, and to our knowl-
edge we are the first to use Pelvicol for this purpose in
Saudi Arabia. The procedure was simple and reproduc-
ible. Enhancing penile girth with Pelvicol grafts has sev-
eral advantages over autologous dermal-fat grafts,
including the absence of donor-site morbidity and a sig-
nificantly quicker operation than when using ‘on-shelf’
grafts. This was in agreement with the results reported
by Alie et al. [2]. However, in the present study there
was a high rate of surgical-site morbidity, whether Pelv-
icol was used as a single (three of eight patients) or dou-
ble layer (five of 10), and we had to remove the graft in
two patients in each group to control the severe inflam-
matory process. We believe that such a high complica-
tion rate might be related to our initial learning
experience with Pelvicol, and few patients in each group.
Patient satisfaction did not favour Pelvicol, as most pa-
tients were either only moderately satisfied or unsatisfied
after surgery Table 3. The cause of dissatisfaction was a
combination of the unpleasant effects of complications,
an inadequate girth after the procedure, and a reduced
penile sensation. This was in contrast to the study of
Alei et al. [2], who reported higher satisfaction rates in
their patients. Despite achieving an adequate girth as as-
sessed by the surgeon, this was not always considered
adequate by some patients, who were expecting a greater
enhancement. Thus patients must be made aware before
surgery of the expected enhancement in girth, and that
they might have some degree of inflammatory reaction
which can lead to a poor cosmetic and functional result,
or even removal of the implant.

Despite these serious sequelae there is some relevant
information from this study, as it provides data on the
usefulness of Pelivicol for enhancing penile girth, and
provides a warning to others before trying the samemate-
rial in a similar field. Our study is similar to other trials in
this field, as we tested a newmaterial and stopped using it
when the complication rates reached a critical level.

The limitation of the present study was that it in-
cluded relatively few patients, possibly resulting in a
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type II statistical error, and thus the results and conclu-
sions must be considered provisional until other studies
confirm or refute them.

In conclusion, this pilot study showed that despite the
few successful cases, Pelvicol was associated with a high
complication rate and poor patient satisfaction. Thus
Pelvicol is not an ideal option for enhancing penile girth,
also the method of placing it did not influence the results.
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