ORIGINAL STUDY ARTICLES Vol 15(2) 2025 Urology reports (St. Petersburg)
141

DOI: https://doi.org/10.17816/uroved679257 EDN: SOMLTR ' ‘)

Predictive Factors for Successful Penile Augmentation i
via Suspensory Ligament Release

Kyanan S. Guluzade', Safar |. Gamidov'?, Taras V. Shatylko?,
Nikita P. Naumov?, Natig G. Gasanov?

! The First Sechenov Moscow State Medical University, Moscow, Russia;
2 Research Center for Obstetrics, Gynecology and Perinatology, Moscow, Russia;
% Orekhovo-Zuyevskaya Hospital, Moscow, Russia

ABSTRACT

BACKGROUND: Modifying the shape and size of the genitalia has been a relevant concern since ancient times. Surgical penile
augmentation may improve quality of life in appropriately selected patients. Identifying predictors of success in penile augmen-
tation surgery is an important and practically relevant task in surgical andrology.

AIM: To identify predictive factors for successful penile augmentation to support the selection and optimization of surgical
approach.

METHODS: We analyzed anatomical and topographic data from 66 patients who underwent penile augmentation at the Na-
tional Medical Research Center for Obstetrics, Gynecology and Perinatology named after academician V.. Kulakov between
2022 and 2025. The procedure involved suspensory ligament release with V=Y skin plasty, Heineke—Mikulicz plasty, and
lipectomy.

RESULTS: Based on the obtained data, it was determined that the effectiveness of penile augmentation surgery was signifi-
cantly influenced by the thickness of the subcutaneous fat in the pubic area and the length of the penile suspensory ligament.
CONCLUSION: Preoperative assessment of anatomical structures may support the selection of the optimal surgical technique
and help form adequate and realistic expectations in patients regarding surgical outcomes.
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AHHOTALIUA

O6ocHoBaHMe. M3MeHeHue (opMbl M pasMepoB FeHUTANMA SBNAETCA aKTyasbHbIM BOMPOCOM elle C APEBHUX BPEMEH.
Xvpyprudeckoe yBesivieHWe NOSIOBOTO YSIEHA MOXKET YAYHLLMTL KaYeCTBO KU3HU Y [LOMKHBIM 06pa3oM 0TobpaHHbIX MaumeH-
T0B. BbISIBNIEHME NpeAMKTOPOB YCMELUHOCTU ayrMEHTaLMOHHOM XMPYPrM MoI0BOr0 YileHa — BaXHas M NPaKTUYECKM 3HaUM-
Mas 3a/ia4a XUpYpruyecKoi aHApOIOruun.

Lenb — BbifABNEHME NPOTHOCTMYECKUX (AKTOPOB YCMELIHOM ayrMeHTaLuy MOjoBOro YneHa 1A Bblbopa M ONTUMM3aLMK
XMPYPrUYECKON TaKTUKM.

Marepuanbl U MeTogbl. HaMu Obin npoBefieH aHanM3 aHaTOMO-ToMorpadUYeckMx AaHHLIX 66 NaUMeHTOB, 0bpaTUBLLMXCA
B HaumoHanbHbIi MeUUMHCKWIA UCCNe0BaTENbCKUM LEHTP aKyLIepCTBa, TMHEKON0rMM U nepuHaTonorum uM. akag. B.M. Ky-
nakoBa ¢ 2022 no 2025 r., KOTOPbIM BbIMOJHA/IM ayrMEHTALIMIO NOIOBOMO YSiEHa MyTEM PacCeyeHNs NOABELUMBAIOLLEN CBA3KU
MOJIOBOrO YeHa C Ucnonib3oBaHueM V-Y-00pasHoM KOXHOW NNACTUKK, NNAcTUKK Mo [eiiHeke—MUKYAMYy 1 IUN3KTOMUEN.
Pe3ynbTatbl. Ha 0CHOBaHUM NOMTyYeHHbIX AaHHbIX ONPEAENIEHO, UTO Ha IPHEKTUBHOCTb ayrMeHTALMOHHON XMPYPrmM Nos0Bo-
ro YieHa B 3HAYMTESIbHOW CTEMEHM BAMSIKOT TOJILLMHA NOAKOXHO-KMPOBOI KeT4yaTku B 061acTv nobka 1 fivHa nofBeLumBa-
foLLLe CBA3KM MOJIOBOrO Y/leHa.

3akntouenune. OLeHKa aHaTOMUYECKMX CTPYKTYP Meper, onepaLuen MoXeT 0becneynTb Bbibop ONTUManbHOWM XUPYPruyecKoil
TEXHUKM U NOMOYb (DOPMUPOBAHMIO Y NALMEHTA afieKBATHbIX M PEaNIUCTUYHBIX OXXMAAHWN OT pe3ysbTara.

KnioueBble cnoBa: YOJIMHEHKWe noJioBOro 4YjeHa; NIMraMeHToToMnA; noaseLllmBatoLllas CBA3Ka Nos0BOro YyieHa; ayrMeHTa-
LUNOHHaA NeHUNbHaA XUpyprua.

Kak uutnposatb
l'yny3ape K.C., Fammpos C.M., Watkinko T.B., HaymoB H.1., lacaHos H.I". lporHocTuyeckye haKTopbl yCnewwHOM ayrMeHTaLmm NoaoBoro YaeHa c NoMOLLbo
nepeceyeHs ero nofgeLUMBatoLLei cesasku // Yponornyeckue egomoctu. 2025. T. 15, N2 2. C. 141-149. DOI: 10.17816/uroved679257 EDN: SOMLTR

Pykonucb nonyyena: 07.05.2025 Pykonucb opo6peHa: 23.06.2025 Ony6nukoBaHa online: 30.06.2025
V-2
3KO®BEKTOP Cratba poctynHa no nmuen3vn CC BY-NC-ND 4.0 International

© 3ko-BexTop, 2025


https://creativecommons.org/licenses/by-nc-nd/4.0/deed.ru
https://creativecommons.org/licenses/by-nc-nd/4.0/deed.ru
https://doi.org/10.17816/uroved679257
https://elibrary.ru/somltr
https://doi.org/10.17816/uroved679257
https://elibrary.ru/somltr

ORIGINAL STUDY ARTICLES

BACKGROUND

Surgical penile augmentation in appropriately select-
ed patients may improve quality of life and psychological
well-being [1]. However, during preoperative counseling,
it is not always possible to establish realistic expecta-
tions regarding surgical outcomes. This also applies
to the release of the penile suspensory ligament [2].
The limited number of published results complicates the ap-
plication of evidence-based medicine in this matter [3]. Sur-
gical outcomes may be influenced by both anatomical and
surgical factors. Anatomical factors include the topography
of the pubic region and the size and configuration of the
penile suspensory ligament, which can be assessed preop-
eratively using magnetic resonance imaging [4]. Identifying
predictors of successful penile augmentation surgery is an
important and practically relevant task in surgical andrology.

The study aimed to identify predictive factors for suc-
cessful penile augmentation.

METHODS

With the aim to identify predictors of effective pe-
nile lengthening through suspensory ligament release,
we analyzed surgical outcomes of 66 patients treated at
the Department of Andrology and Urology of the National
Medical Research Center for Obstetrics, Gynecology and
Perinatology named after Academician V.. Kulakov be-
tween 2022 and 2025.

During preoperative assessment, penile length was
recorded in both the flaccid and stretched states (me-
dian: 6.75 cm and 12 cm, respectively). Penile length in
erection was measured by the patient at home (median:
12.5 c¢m). All patients underwent pelvic magnetic reso-
nance imaging (MRI) to assess the topographic anato-
my of the penile suspensory apparatus preoperatively.
The following parameters were recorded: length and
width of the suspensory ligament (median: 2.7 cm and
1.4 cm, respectively), thickness of the subcutaneous fat
layer (median: 2.85 cm), angle of ligament divergence in
the frontal plane (median: 65.8°), and the angle between
the corpora cavernosa and the pubic symphysis (median:
17.42°) (Fig. 1-Fig. 5).
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Reconstructive penile surgery for traumatic am-
putation, oleogranuloma, or squamous cell carcinoma
had previously been performed in 9 of the 66 patients.
In 24 patients, ligamentolysis was supplemented with
V-Y skin plasty using polyglactin sutures. In 36 pa-
tients, Heineke—Mikulicz plasty was performed: a
horizontal incision in the infrapubic area was closed
vertically at the end of the procedure using an intra-
cutaneous polypropylene suture. In é patients, the op-
eration was carried out via a penoscrotal approach. In
37 cases, lipectomy of the pubic subcutaneous fat was
performed to increase the visible length of the penile
shaft.

The statistical analysis was performed using SPSS
software. The distribution of variable values was as-
sessed using the Shapiro—-Wilk test. None of the variables
followed a normal distribution; therefore, data were
presented as medians and interquartile ranges [IQR].
Nonparametric statistical methods (Wilcoxon test) were
applied, and categorical variables were compared using
the chi-square test and Fisher’s exact test. To identify
predictors of surgical efficacy, a univariate analysis was
first performed with patients stratified by tertiles, fol-
lowed by logistic regression modeling using variables
that demonstrated statistical significance (p < 0.05).
Regression results are presented as odds ratios (ORs)
with 95% confidence intervals (95% CI). A positive surgi-
cal outcome was defined as an increase in penile length
of >50% compared to baseline flaccid length and >25%
compared to baseline erect length.

RESULTS

The median flaccid penile length after surgery was 9.5 cm
[8.5; 10.7]. This difference was statistically significant
(p < 0.0001). In 42 patients (63.6%), the increase in length
was >50% compared to baseline (mean gain of 3.5 cm),
which indicated relative surgical success.

Table 1 presents the results of univariate analy-
sis of potential predictors of flaccid penile length gain.
Surgical outcomes differed significantly depending on
stretched penile length (p =0.023) and erect penile
length (p = 0.023). Outcomes were also associated with

Fig. 1. Length of the penile suspensory ligament.

Fig. 2. Width of the penile suspensory ligament.
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Fig. 3. Thickness of the subcutaneous fat.
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Fig. 4. Divergence angle of the ligament fibers.

suspensory ligament length (p = 0.002) and thickness of
subcutaneous fat tissue (p = 0.00001). When a penoscro-
tal approach was used, the success rate of surgery was
significantly lower than with the suprapubic approach
(14.2% vs 69.4%, p = 0.007). Moreover, outcomes were
better when excess subcutaneous fat was removed
(83.7% vs 37.9%, p = 0.0002).

The logistic regression analysis demonstrated that the
only predictor of flaccid penile length gain was subcuta-
neous fat thickness (Table 2). A fat thickness greater than
2.5 cm was identified as an independent statistically sig-
nificant predictor (OR = 6.8844, 95% Cl 1.9688-24.0733;
p =0.0025).

The median erect penile length after surgery was 15.5 cm
[13.7; 17.4]. This difference was statistically significant
(p < 0.0001). In 45 patients (68.2%), the increase in erect
penile length exceeded 25% of the baseline size (mean
gain of 3.5 cm). In such cases, the procedure was con-
sidered successful.

Potential predictors of surgical success were suspen-
sory ligament length (p = 0.0005) and subcutaneous fat
thickness (p = 0.0001), as measured by MRI (Table 3).
Outcomes were significantly poorer in patients operated
via the penoscrotal approach compared with the supra-
pubic approach (28.5% vs 72.8%; p = 0.02). Surgery was
also more effective when subcutaneous fat in the pubic
region was removed (90.9% vs 36.3%; p = 0.00001).

The logistic regression analysis (Table 4) showed
that significant predictors of erect penile length gain fol-
lowing surgery were suspensory ligament length >3 cm
(OR =21.3885, 95% CI 1.9441-235.3076; p = 0.0123),
subcutaneous fat thickness >2.5 c¢cm (OR = 10.853,
95% Cl 2.2683-51.9284; p =0.0028), and lipectomy
(OR =7.4424, 95% Cl 1.4992-36.9466; p = 0.0141).

DISCUSSION

The study results demonstrated that the only sig-
nificant predictor of flaccid penile length gain was the
thickness of the subcutaneous fat in the pubic area. Spe-
cifically, when the fat thickness exceeded 2.5 cm, the

DOl https://doiorg/10.17816/uroved6/9257

Fig. 5. Angle between the corpora cavernosa and the pubic symphysis.

probability of achieving a clinically significant increase
in flaccid penile length was almost seven times higher
(OR = 6.8844; 95% Cl 1.9688-24.0733). This finding sug-
gests that flaccid penile length gain is determined pri-
marily by the removal of adipose tissue rather than by the
release of the corpora cavernosa following suspensory
ligament transection. However, for many patients, the
primary concern is the increase in penile length in the
erect state. This outcome was predominantly influenced
by the length of the penile suspensory ligament, as mea-
sured on sagittal MRI images. In patients with a suspen-
sory ligament length greater than 3 cm, the probability of
achieving a significant postoperative result was 20 times
higher compared with those with a ligament length short-
er than 3 cm (OR = 21.3885; 95% CI 1.9441-235.3075).

Specialists performing penile augmentation often have
concerns about the risk of secondary penile shaft retrac-
tion due to fibrotic changes in the area of ligamentolysis.
To prevent this phenomenon, several techniques have
been proposed, such as interposing a silicone implant
or tissue layer to prevent reattachment of the transected
ligament, or using a penile extender in the postoperative
period [5]. A research group from the United Kingdom
reported higher surgical success rates with the use of a
silicone buffer; however, their own data did not confirm
this advantage (the mean penile length gain was 1.4 cm
after ligamentolysis alone, whereas it was 0.7 cm after
ligamentolysis with interposition) [6]. In our study, the
efficacy of such measures was not assessed because of
specific surgical techniques: advancing the stump of the
ligament anteriorly to form a new penopubic angle elimi-
nates the need for interposition. The only exception was
in patients undergoing surgery via the penoscrotal ap-
proach. In all such patients, a silicone testicular implant
was left in the ligamentolysis zone as a buffer. Taking
this into account, the use of interposition was not ana-
lyzed as a separate variable.

An important step of the surgery is skin plasty, aimed
at covering the released segment of the corpora caverno-
sa with skin. Although these maneuvers do not contrib-
ute to penile shaft lengthening, it is difficult to visually
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Table 1. Results of univariate analysis of predictors of effective penile length gain in the flaccid state

Urology reports (St. Petersburg)

| Patient proportion

Variables p
Flaccid penile length, cm 2-6 71.2% (17/22) 0.17
6.1-7.0 63.6% (14/22)
>7 50% (11/22)
Stretched penile length, cm 40-115 77.2% (17/22) 0.023
11.6-13.0 72.7% (16/22)
13.1-17.0 40.9% (9/22)
Erect penile length, cm 40-115 77.2% (17/22) 0.023
11.6-13.0 72.7% (16/22)
13.1-17.0 40.9% (9/22)
Suspensory ligament length, cm 1.8-25 40.9% (9/22) 0.002
2.6-2.9 59% (13/22)
3.0-35 90.9% (20/22)
Subcutaneous fat thickness, cm 1.8-2.5 21.2% (6/22) 0.00001
2.6-34 63.6% (14/22)
35-45 100% (22/22)
Suspensory ligament width, mm 1.0-13 72.7% (16/22) 0.55
1.4-15 59% (13/22)
1.6-2.0 59% (13/22)
Angle between corpora cavernosa and pubic 10.5-15.0 68.1% (15/22) 0.55
symphysis, degrees 15.1-20.0 54.5% (12/22)
20.1-28.2 68.1% (15/22)
Suspensory ligament divergence angle, degrees 40.0-63.5 68.1% (15/22) 0.55
64.0-67.3 68.1% (15/22)
67.4-99.0 54.5% (12/22)
Previous surgery Yes 77.7% (1/9) 0.468
No 61.4% (35/57)
V-Y-plasty Yes 70.8% (17/24) 0.43
No 59.5% (25/42)
Heineke—Mikulicz skin plasty Yes 66.6% (24/36) 0.61
No 60% (18/30)
Penoscrotal approach Yes 14.2% (1/7) 0.007
No 69.4% (41/59)
Lipectomy Yes 83.7% (31/37) 0.0002
No 37.9% (11/29)
Suture placement Interrupted 62% (18/29) 0.815
Intradermal 64.8% (24/37)
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Table 2. Results of multivariate analysis of predictors of effective penile lengthening in the flaccid state
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Predictor Od.d S ratiq p
(95% confidence interval)
Stretched penile length - 0.9977
Erect penile length 35638.9634 0.9978
Penile suspensory ligament length 22.2247 (0.8575-576.0550) 0.0619
Subcutaneous fat thickness 6.8844 (1.9688-24.0733) 0.0025
Penoscrotal approach 0.0595 (0.0031-1.1427) 0.0613
Lipectomy 1.4413 (0.2494-8.3312) 0.683
Table 3. Results of univariate analysis of predictors of effective penile length gain in the erect state
Variables Patient proportion p
Flaccid penile length, cm 2-6 72.7% (16/22) 0.811
6.1-7.0 68.1% (15/22)
>7 63.6% (14/22)
Stretched penile length, cm 40-115 81.8% (18/22) 023
11.6-13.0 63.6% (14/22)
13.1-17.0 59% (13/22)
Erect penile length, cm 40-115 81.8% (18/22) 023
11.6-13.0 63.6% (14/22)
13.1-17.0 59% (13/22)
Suspensory ligament length, cm 1.8-25 40.9% (9/22) 0.0005
2.6-29 68.1% (15/22)
3.0-35 95.4% (21/22)
Subcutaneous fat thickness, cm 1.8-25 36.3% (8/22) 0.0001
2.6-3.4 72.7% (16/22)
3.5-45 95.6% (21/22)
Suspensory ligament width, mm 1.0-13 72.7% (16/22) 0.81
1.4-15 68.1% (15/22)
1.6-2.0 63.6% (14/22)
Angle between corpora cavernosa and pubic symphysis, 105-15.0 72.1% (16/22) 0.81
degrees 15.1-20.0 63.6% (14/22)
20.1-28.2 68.1% (15/22)
Suspensory ligament divergence angle, degrees 40.0-63.5 72.7% (16/22) 0.81
64.0-67.3 68.1% (15/22)
67.4-99.0 54.5% (14/22)
Previous surgery Yes 88.8% (8/9) 0.2523
No 64.9% (37/57)
V-Y-plasty Yes 79.1% (19/24) 0.17
No 61.9% (26/42)
Heineke—Mikulicz skin plasty Yes 66.6% (24/36) 0.79
No 70% (21/30)
Penoscrotal approach Yes 28.5% (2/7) 0.02
No 72.8% (43/59)
Lipectomy Yes 90.9% (30/33) 0.00001
No 36.3% (12/33)
Suture placement Interrupted 72.4% (21/29) 0.59
Intradermal 64.8% (24/37)
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Table 4. Results of multivariate analysis of predictors of effective penile lengthening in the erect state

Predictor

Penile suspensory ligament length
Subcutaneous fat thickness
Penoscrotal approach

Lipectomy

0dds ratio (95% confidence interval) p
21.3885 (1.9441-235.3076) 0.0123
10.853 (2.2683-51.9284) 0.0028
0.5578 (0.0467-6.6639) 0.6446
7.4424 (1.4992-36.9466) 0.0141

Fig. 6. Penile length gain after surgery.

assess the achieved effect without them. Various skin
plasty techniques borrowed from plastic surgery have
been proposed. The most common option is the inverted
V-Y plasty. The technique based on the Heineke—Mikulicz
principle, involving longitudinal closure of a transverse
infrapubic incision, is also considered quite promising [7].
According to our data, the skin plasty technique
does not significantly affect the actual penile length
(Fig. 6).

In the study by Danino et al. [8], the mean penile
length gain in patients with micropenis was 3.4 cm.
In their work, the authors also analyzed the anatomy of
the penile ligaments using cadaveric material but did not
investigate predictors of surgical success. In the clinical
part of the study by Protogerou et al. [9], the mean penile
length gain was 3.5 cm in the flaccid state and 1.8 cm
in the erect state. In the cadaveric dissection part of
their work, the authors concluded that the outcomes of
ligamentolysis depend on the length of the suspensory
ligament, the angle between the penis and the pubis, and
the amount of adipose tissue. These findings partially align
with our results, although we did not confirm the asso-
ciation between penile length gain and the angle between
the corpora cavernosa and the pubic symphysis in the
sagittal plane. An attempt to assess morphometric predic-
tors of penile length gain was made by Ramos et al. [10].
In their study, the mean penile length gain was 2.6 cm;
the difference compared to our results may be explained
by differences in population characteristics, measure-
ment techniques, and surgical approaches. The only

DOl https://doiorg/10.17816/uroved6/9257

statistically significant finding was a negative correla-
tion between preoperative penile length and length gain,
meaning that patients with smaller penises could achieve
a greater effect after ligamentolysis. All anatomical vari-
ables in that study were measured intraoperatively rather
than using MRI [10]. Furthermore, in our study, the pri-
mary efficacy criterion was the relative rather than the
absolute length gain.

MRI assessment of penile anatomy has been used for
quite some time [11-13]. However, evaluation of the indi-
vidual characteristics of the penile ligamentous apparatus
for predicting the outcomes of augmentation has not yet
been incorporated into clinical practice. Chen et al. [14]
described the MRI anatomy of the penile ligaments.
Mariani et al. [15] correlated MRI images with cadav-
eric studies and proposed a nomenclature, describing the
characteristics of the suspensory, fundiform, and arcuate
ligaments. Wang et al. [16] used MRI data to create an
animated 3D model clearly demonstrating the process
and outcome of suspensory ligament release. This work
is interesting, but the feasibility of creating a 3D ani-
mation for each patient during preoperative counseling
remains questionable.

CONCLUSION

Preoperative assessment of anatomical structures is
a critical step that ensures both the selection of the op-
timal surgical technique and the formation of adequate
and realistic patient expectations regarding outcomes.
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In this study, we analyzed various anatomical and surgi-
cal parameters and their impact on the success of penile
augmentation surgery. Based on the obtained data, we
identified two key parameters exerting the most signifi-
cant influence on surgical efficacy: the thickness of sub-
cutaneous fat in the pubic region and the length of the
penile suspensory ligament.
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