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Background: Penile enlargement surgery is the second most desired cosmetic pro-
cedure in men worldwide. The mainstay of penile lengthening procedures is a
partial release of the penile suspensory ligament system. Concerns regarding erect
penis stability after this procedure have been raised by the surgical community.
This study describes the anatomical features of the penile suspensory ligament
system and explores the stability mechanisms of the penis.

Methods: This study is subdivided in two parts: an anatomical analysis and a clini-
cal analysis. The anatomical part consists of a dissection of eight male cadavers to
describe the anatomy and test the stability after sectioning successively the suspen-
sory ligaments. The clinical part consists of an analysis of 30 patients with micro-
penis operated on for penile lengthening by a penile suspensory ligament release
and lipofilling.

Results: The suspensory apparatus consists of four distinct ligamentous structures:
fundiform, suspensory, dense vertical, and arcuate ligaments. These different
structures are lax superficially but become firm and tense posteriorly. The section
of the fundiform and suspensory ligaments did not destabilize the penis.
Conclusion: Penile lengthening by way of cautious suspensory ligament release
can be performed without erection instability. (Plast Reconstr Surg Glob Open

2023; 11:¢4728; doi:
January 2023.)

INTRODUCTION

Penile enlargement surgery is the second most
desired cosmetic procedure in men worldwide.' Surgical
division of the suspensory system is considered the main-
stay in penile aesthetic surgery, but has raised extensive
concerns about erection stability.”® The aim of this study
is to describe the anatomy of the suspensory ligament
system and to explore the stability mechanisms of the
penis.
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METHODS

Descriptive Anatomy Study

We dissected two male cadavers embalmed following
the Thiel method,”™ 70 and 72 years of age at time death,
scar-free in the perineal region.

Dynamic Anatomic Study

We then dissected six male cadaveric subjects aged
from 64 to 70 years old, scar-free in the perineal region,
frozen within 10 hours of death and preserved for 3
months without formalin fixation, by injection of 20L
of glycero-pheno-alcohol solution (mixture of 40L of
glycerol, 84 L of alcohol, 60L of water, and 25kg of phe-
nol). We inserted one no. 19 scalp needle into the right
corporum cavernosum, and connected it to an infusion
pump. We then performed a progressive section from the
superficial to the deep planes of the different parts of the
suspensory system. After each section, an erection was
obtained by the induction of a 100mL per minute flow.
In an erect position, after having sectioned progressively
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each component, we assessed the erected penis stability,
placing the organ on an incline under 150g of traction
(Fig. 1). The traction wire passes through a pulley sliding
on a hoop. When the erection was induced, if there was
stability, the penis remained in the center of the hoop; if
the ligament section caused instability, the penis tilted to
one side or on the subject’s abdomen.

Clinical Application to Micropenis

We reviewed our cases of patients with micrope-
nis operated on from January 2018 to December 2018.
Micropenis was defined as a normally formed penis, hav-
ing a stretched penile length (SPL) that falls two SDs
below normal for a patient’s age and race. These patients
must not have penile dysmorphophobia disorder."” A
psychiatric evaluation was requested only in the case
of doubt of dysmorphophobia. We collected selected
demographic data. We also performed pre- and postop-
erative physical examination including an assessment of
the flaccid SPL, measured from the pubic penile skin
junction to the meatus under the maximal extension of
the penis.

Under general anesthesia, after a pubic inverted U
incision, the first stage was the dissection of the fundi-
form and suspensory ligaments. These structures were
constituted of superficial, loose, fibrofatty tissue. After
the subperiosteal release of these ligaments, there was
a clear boundary with an open space, then a very dense
layer at the level of the dense vertical ligament. The sur-
gical release must have stopped after entering this tinny
open space between the nonstabilizing and the stabilizing
structures.

The anterior ligaments were severed close to the
pubic bone in a subperiosteal plane until all midline
attachments have been freed. Incisions should be close
to the anteroinferior border of the pubic symphysis,
away from the dorsal aspect of the penis to avoid injury of
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Takeaways

Question: Detailed anatomic description of the penile
suspensory system.

Findings: Four ligaments constitute a complex system.

Meaning: We concluded that the loose nonstabilizing liga-
ments constituted by the fundiform and the suspensory
ligaments can be safely severed.

the dorsal deep arteries, veins, and nerves. To preserve
the deep part of this ligament, the depth of the incision
should not reach beyond the anterior inferior border
of the pubic arch. We closed the inverted U approach
with a VY suture using resorbable sutures. A lipofill-
ing was then performed. We instilled in the abdomen
500 mL of physiologic solution containing adrenalin
(1:800,000) and 0.02 Xylocain (50 mL Xylocain 1% per
1L of solution) through the supra pubic incision using
an electric device (Osseo Doc, Bienair MOT300). Fat
was harvested with a power-assisted system (MicroAire
iP.A.L.TM; MicroAire Surgical Instruments LLC, Va.)
by means of short or long 3-mm multiple-hole cannula
attached to a handpiece and set to 0.5 bars and 0.5 atm.
The fat was then centrifuged at 2000 rpm (400 G) for
2 minutes to obtain purified fat with almost nonexis-
tent oily supernatant without compromising efficiency
of the graft. The nanofat graft was obtained by shifting
the fat with 10-mL syringes after 10 passes.'' We rein-
jected the nanofat via a punctiform proximal incision
with deposition from distal to proximal. (See Video
[online], which demonstrates the markings, the section
of the fundiform and suspensory ligaments, and the fat
grafting in two patients.) A light dressing was put over
the incision. The patient could have a regular shower
after 48 hours but no intercourse, no bath, no spa, and
no swimming for 6 weeks.

Fig. 1. Descriptive anatomy of the fundiform ligament.
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Fig. 2. Anatomical diagrams sagittal and frontal horizontal section. A, Sagittal view. B, Frontal view through the vertical dense ligament. Its
right part is removed allowing to see the arcuate ligament. C, Underside view (the ischiocavernous muscles are encircled by the ligamen-
tous structures at their distal part). Looser, nonstabilizing ties: (1) fundiform ligament, (2) suspensory ligament. Stabilizing ties: (3) vertical

dense ligament, (4) arcuate ligament, (5) urethral ligament.

RESULTS

Descriptive Anatomy Study and Dynamic Anatomic Study

We identified four distinct ligamentous structures
separated by a loose fatty tissue: the fundiform, the sus-
pensory, the dense vertical and the arcuate. They were lax
superficially and became firm posteriorly.

The four ligaments can be divided into two groups

(Fig. 2):

1. The loose, nonstabilizing ties were constituted by
the fundiform and the suspensory ligaments. These
ligaments did not connect to the symphysis pubis or
tunica albuginea. The transection of these two ele-
ments did not destabilize the erect penis.

2. The stabilizing ties consisted of the dense vertical, the
arcuate ligaments, which constituted a dense layer,
and the ischiocavernous muscles. Due to their attach-
ments to the pubic symphysis and tunica albuginea,
they behaved as a major suspensory apparatus for the
penis in erection. A complete section of the dense
vertical ligament resulted in an instability of the erect
penis (mobility).

Clinical Application to Micropenis

We studied 30 cases. The mean patient age was 37.4
years (range 21-65 years). The mean body mass index was
27.3 (range 21.8-33.8) (Fig. 3). Smokers accounted for
13.3% of patients (Table 1). Anxiety due to penile size and
“locker room” embarrassment were the most common
causes for consultation. Out of the 30 men, 10 had under-
gone an evaluation by a psychiatrist preoperatively to rule
out body dysmorphic disorder. The average preoperative
flaccid stretched length was 7.4 cm (range 1.5-10cm) and
at l-year postoperative the average length was 10.7cm
(range 8-13cm) (Fig. 4). The flaccid SPL increased sig-
nificantly postoperatively to 3.4cm (range 1,5-7cm),
which represented an average lengthening of 62.7%
(range 20%-467%). A second enlargement procedure
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Fig. 3. Enlargement of a micropenis (frontal and lateral views).
Preoperative photographs: (A) front view and (B) lateral view.
Postoperative photographs: (C) front view and (D) lateral view.

by nanofat lipofilling was requested by five patients and
performed in four with a mean quantity of 66 cc injected.
Complications consisted of wound infection with a wound
breakdown in one patient, managed conservatively (serial
alginate dressings and antibiotics). Two patients required
a secondary circumcision because of a paraphymosis and
three patients had granuloma and were treated by corti-
sone injection. All patients had normal sexual function
and kept the penile stability (Table 2).

DISCUSSION

Penile lengthening surgery is a subject of controversy
with a range of methods.'*° Initial descriptions treat the
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Table 1. Demographic Data Table 2. Outcomes
Characteristic N Percentage Characteristic N Percentage
Age (y) Average additional lengthen- +3.4 +62.7 [20—
<30 9 30 ing (cm) [2-5.8] 467]
30-40 10 33.3 Average additional circum- +3.7 +43.5 [21-
40-50 8 26.7 ference (cm) [1.5-8] 183.3]
50-60 2 6.7 i i
260 1 33 Volume of lipofilling Eifgc% o
Average: 37.4 [21-65] Complicati 3
: plications 10 33.3
W%lghég(lég) 4 13.3 Granuloma 5 16.7
70_79'9 10 333 Paraphymosis 4 13.3
oo ; Scarring complications 3 10
80-89.9 3 S 10 (hypertrophic, discolored)
90-99.9 7 23.3 . .
100-110 6 20 Infection with wound 1 3.3
Average: 85.8 [65.9-106.8] dehiscence
Body mass index ReN(s)ir(l)fls (under local anes (90 65?(-)7
18.5-24.9 11 36.7 vi u alanes- :
25-29.9 9 30 thesia)
30-34.0 10 33.3 Complementary lipofilling 5 (66 cc) 16.7
Average: 27.3 [21.8-33.8] (+average volume)
Tobacco status Secondary circumcision 2 6.7
Yes 4 13.3 Fragmentation of granu- 3 10
No 26 86.7 loma
Circumcision status None 21 70
Yes 15 50 Likert satisfaction scale (out Average
No 15 50 of 5) 4.8 [4-5]
Sexual function
Normal 30 100
Handicapped 0 0
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Fig. 4. Outcomes of our series of patients on the penile enlarge-
ment in micropenises.

penile ligament system as one entity without separating
it to its components.'”? Its function during penile erec-
tion was emphasized as stabilizing due to the firm adhe-
sion to the pubic bone." We dissected four entities in the
suspensory system. As Hoznek et al," we found anteriorly
the fundiform ligament with no function during erection.
The absence of connection between the suspensory liga-
ment and the tunica albuginea of the corpora cavernosa
was confirmed by Chen et al.? Posteroinferiorly to the

suspensory ligament, we describe for the first time in med-
ical literature a dense vertical ligament connecting the
pubis symphysis to the tunica albuginea of the corpora cav-
ernosa. The arcuate pubic ligament reinforces the attach-
ments of the corpora cavernosa to the pubis symphysis,
therefore having a similar function to the dense vertical
ligament. The arcuate pubic ligament, the crura corpora
cavernosa, and the ischiocavernosus muscles firmly attach
the corpora cavernosa to the pubis and ischium, constitut-
ing the fixed apparatus of the penis. This stabilizes the
penis at the specific angle required for sexual intercourse.

CONCLUSIONS

We conclude that penile lengthening with release of
the nonstabilizing ties of the suspensory system offers a
rational surgical aesthetic approach for patients reason-
ably unsatisfied with their penile length. When the penis is
erect, the remaining stabilizing ties firmly fix the corpora
cavernosa to the pubic symphysis, at the specific angle
required for sexual intercourse.
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