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Background: Penile size is considered a symbol of manhood and is a subjective problem for men, especially those with small penis
syndrome. Penile augmentation was introduced to correct penile size problems from a medical, psychological, or esthetic point of
view. Hyaluronic acid (HA) and polylactic acid (PLA) are two types of augmentation agents that are popularly used today. However,
no systematic studies and meta-analyses have compared these two modalities as penile augmentation agents. This study aimed to
analyze the efficacy and safety of penile filler injections with HA compared to PLA.
Methods: This study was based on the Preferred Reporting Items for Systematic Review and Meta-Analyses (PRISMA) guidelines.
Articles examining the differences in efficacy and adverse events of the administration of HA and PLA in patients undergoing penile
augmentation were systematically reviewed from the PubMed, Proquest, Web of Science, and Scopus databases. An odds ratio
with a 95%CI was applied tomeasure the study outcome. The analysis was performedwith RevMan 5.4 software. The risk of bias for
each studywas evaluated using the Risk of Bias v2 instrument fromCochrane. This research protocol is registered in the International
Prospective Register of Systematic Reviews (PROSPERO) registry.
Result: Four articles consisting of 283 research subjects were included in this study. The meta-analysis for penile girth
enhancement after penile augmentation found significant results in the HA group compared to the PLA group (P= 0.01). There was
no difference in the level of satisfaction with penile appearance 4 weeks after penile augmentation in the HA group compared to the
PLA group (P=0.79). HAwas significantly superior in sexual satisfaction 12 weeks postpenile augmentation (P=0.0004). There was
no difference in the incidence of pain after penile augmentation in the HA group compared to the PLA group (P= 0.33). In the
postaugmentation penile inflammation, there was no difference (P= 0.98) in the HA group compared to the PLA group.
Conclusion: There are differences in the efficacy of penile augmentation with the superiority of HA in increasing penile diameter and
postaugmentation sexual satisfaction compared to PLA. Therewas no difference in the incidence of complications between usingHAandPLA.
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Introduction

Penile girth enhancement (PGE) has been introduced in the
treatment of patients with sexual dysfunction and anatomic
abnormalities such as penile curvature[1,2]. Medical and psy-
chological issues can be addressed with several penile augmen-
tation methods. Small penis syndrome (SPS) is excessive anxiety
about a penis that is smaller than normal for adult men, despite a

normal clinical examination[3]. If initial SPS interventions fail,
penile augmentation may be considered[3,4].

Hyaluronic acid was FDA-approved as a filler in 2003. Since
2004, hyaluronic acid penile enlargement for premature ejaculation
has gained popularity, especially in Asia[1]. Hyaluronic acid is
biocompatible and lasts longer than other fillers. Hyaluronic acid
has been shown to enlarge peniles in recent studies[5,6]. Common
fillers include polylactic acid. Polylactic acid biostimulates fibro-
blast proliferation and neo-collogenesis, unlike hyaluronic acid.

HIGHLIGHTS

• This systematic review and meta-analysis compared the
efficacy and safety of hyaluronic acid and polylactic acid
for penile enlargement.

• The results showed that hyaluronic acid increased penile
diameter more and had better patient satisfaction than
polylactic acid.

• The meta-analysis also found that hyaluronic acid and
polylactic acid semi-permanent penile augmentation is safe
and effective. Still, more research is needed to determine its
long-term physical and psychological effects before it can
be recommended.

• We concluded that hyaluronic acid is superior to polylactic
acid because it offers more benefits to the patient.
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Polylactic acid induces dermal fibroplasia and foreign body
inflammation to augment tissue[7]. Hyaluronic acid and polylactic
acid enhance penile girth for 18 months without side effects[6,8].

While surgical PGE procedures are still limited, demand is
rising[9]. Cosmetic goals require safe, effective, and minimally
invasive methods. PGE is based on the patient’s needs, so it is
important to compare the clinical outcomes of different fillers.
Cosmetic goals require safe, effective, and minimally invasive
methods. PGE is based on the patient’s needs, so it is important to
compare clinical outcomes of different fillers. This systematic
review and meta-analysis compared the efficacy and safety of
hyaluronic acid and polylactic acid for penile enlargement. We
found no PROSPERO-registered studies or meta-analyses on
PGE with hyaluronic acid or polylactic acid, so we designed this
study to compare their efficacy and side effects.

Methods

Study design

This review followed the Cochrane Handbook for Systematic
Reviews of Interventions and the Preferred Reporting Items for

Systematic Review and Meta-Analysis (PRISMA)[10]. The proto-
col of this review has been registered in the International
Prospective Register of Systematic Reviews (PROSPERO), main-
tained by the National Institute for Health Research (NIHR), and
contains information about this study (Identification number
CRD42023188174). Since the information was accessible to the
general public, institutional review board (IRB) approval was not
necessary. We also self-evaluate the quality of our systematic
review using AMSTAR 2 criteria[11].

Systematic search strategy

A systematic search using medical subject heading (MeSH) terms
with the Boolean operator was performed in PubMed, Scopus,
ScienceDirect, and ProQuest databases for studies published up to
March 2023. The primary keywords used in the searching process
were as follows: small penis syndrome, penile augmentation, penile
enhancement, hyaluronic acid, polylactic acid, HA, and PLA.

Data extraction

Three independent examiners collected article information,
including authors, publication date, study location, and sample

Figure 1. Preferred Reporting Items for Systematic Review and Meta-Analyses (PRISMA) flow diagram.
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Table 1
Baseline characteristics of the research population

References Country Design
Follow-up
(weeks) Age n Group

Types of fillers (trade
name)

Mean vol. injection, ml
(mean± SD) Injection materials Outcomes

Yang et al.[5]

2019a
Korea RCT 48 20–65 36 Intervention Hyaluronic acid (Chaeum

Shape)
19.14± 1.4 20 mg/ml HA cross-linked Penile girth, satisfaction rate appearance, sexual

satisfaction level, side effects
34 Control Polylactic acid (PowerFill) 20.59± 1.28 10 g/3 ml microparticles PLA

Yang et al.[22]

2019b
Korea RCT 24 19–65 37 Intervention Hyaluronic acid (Neuramis

Deep)
20.8± 1.5 20 mg/ml HA cross-linked Penile girth, satisfaction rate appearance, sexual

satisfaction level, side effects
35 Control Polylactic acid (PowerFill) 21.8± 1.7 10 g/3 ml microparticles PLA

Yang et al.[6]

2020
Korea RCT 72 20–66 33 Intervention Hyaluronic acid (Hyafilia

Impact)
16.4± 2.7 20 mg HA cross-linked+ 3 mg

lidocaine/ml
Penile girth, satisfaction rate appearance, sexual
satisfaction level, side effects

34 Control Polylactic acid (PowerFill) 17.7± 2.3 10 g/3 ml microparticles PLA
Ahn et al.[17] Korea RCT 24 20–65 32 Intervention Hyaluronic acid (Doublofill) 15–22 23 mg HA cross-linked+ 3 mg

lidocaine/2 ml
Penile girth, sexual satisfaction rate, side effects

32 Control Polylactic acid (PowerFill) 15–22 10 g/3 ml microparticles PLA

PLA, polylactic acid.

Table 2
Outcome profile inclusion study systematic review and meta-analysis

References
Types of fillers (trade

name)
Increase in penile diameter, mm

(mean± SD)
Improved penile appearance satisfaction,

VAS score* (mean± SD)
Increased sexual satisfaction, VAS

score* (mean± SD)
Pain events

(n)
Penile inflammatory events

(n)

Yang et al.[5]

2019a
Hyaluronic acid (Chaeum
Shape)

20.6± 10.9 1,59± 1.13 1.13± 1.24 0 0

Polylactic acid (PowerFill) 14.6± 10.4 1.5± 1.26 0.88± 1.56 1 1
Yang et al.[22]

2019b
Hyaluronic acid (Neuramis
Deep)

21± 10 1.7± 1.7 1.1± 1 0 1

Polylactic acid (PowerFill) 16± 9 1.7± 1.4 0.4± 1.1 2 0
Yang et al.[6]

2020
Hyaluronic acid (Hyafilia
Impact)

19.1± 14.9 1.2± 1.1 1.1± 0.9 2 1

Polylactic acid (PowerFill) 19.5± 10.8 1.4± 1 0.9± 1.2 1 1
Ahn et al.[17] Hyaluronic acid (Doublofill) 22.7± 12.6 TD 1.16± 1.07 0 2

Polylactic acid (PowerFill) 20.2± 8.73 TD 0.42± 0.89 1 2

*VAS Score: Visual Analogue Scale Score
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size. Along with penile augmentation, baseline characteristics like
mean age, filler type, average volume of injection, injection
material, outcome, and evaluation were extracted. These include
PGE, VAS-improved penile appearance, sexual satisfaction, pain
events, and penile inflammation. If data extraction disagrees, the
third examiner will be consulted.

Statistical analysis

Postoperative follow-up revealed study endpoints. The SMD and
95% CI were used to calculate the SD from the mean for con-
tinuous variables. The odds ratio (OR) was used to estimate the
outcome of the interest difference between groups. Heterogeneity
analysis is generated as the index of I2, of which the value > 50%
along with P<0.05was judged to be significant. Thus, a random-
effects model will analyze the pooled outcome. Fixed-effects
analysis is justified by low heterogeneity. This systematic review
and meta-analysis uses Revman 5.4.1 by the Cochrane
Collaboration for statistics.

Assessment of study quality

Cochrane risk of bias (RoB) 2.0 will evaluate randomized con-
trolled trials (RCTs) for the randomization process, deviations
from the intended intervention, missing outcome data, measure-
ment of the outcome, and selection of the reported result.

Results

Systematic search result

The PRISMA flow diagram (Fig. 1) shows article searching and
selection. Four online databases yielded 1085 initial articles for
the systematic study. Table 1 shows search engine results. Three
hundred and seventy duplicate articles were removed from the

acquisition during screening. Twenty-three studies were extrac-
table and candidates for eligibility evaluation after the primary
screening, resulting in ten studies that were thoroughly evaluated
according to study criteria. Qualitative synthesis and meta-
analysis included four studies. The flowchart shows the PRISMA-
guided systematic literature search.

Characteristics of the pooled studies

All four inclusion studies were RCTs with 283 participants.
Tables 1 and 2 present baseline characteristics and extracted
study data. Four (2019–2021) studies had 24– 72-week follow-
ups. Each study included 19–66-year-olds. Two clinical trial
protocol groups exist. A different product with 20 mg/ml cross-
linked hyaluronic acid filler is used. One study found 23mg cross-
linked HA and 3 mg lidocaine/2 ml. The four studies used the
10 g/3 ml PLA microparticle injection material’s polylactic acid
filler. The two intervention groups had 16.4–20.8 ml injection
volumes. Each study examined penile girth, satisfaction with
penile appearance, sexual satisfaction, and postenlargement side
effects like penile pain and swelling.

Assessment of study quality and risk of study bias

This systematic review and meta-analysis included RCT clinical
trials, so the Cochrane RoB v2 instrument could assess research
bias. Five domains were assessed sequentially: participant selec-
tion bias (randomization), deviation from intervention protocols,
unreported or incomplete study data, means of measuring out-
comes, and likelihood of selectively reported outcomes. The final
score was determined according to the algorithm described by
Higgins et al.[12], showed that the three RCTs conducted by Yang
et al. and research by Ahn et al. RoB toward the third domain.
Protocol deviations, personal choices, withdrawal of consent,
and loss of follow-up caused withdrawals in every study. Figure 2
summarizes assessment results.

Meta-analysis of PGE postaugmentation with HA versus PLA
fillers

The forest plot compares the mean penile girth increase in the two
study groups. HA increased penile diameter more than PLA in
four studies with 262 participants (SMD 0.31; 95% CI:
0.07–0.65; P=0.01). Due to low study heterogeneity, the forest
plot (Fig. 3) used the fixed-effects model (I2=18%).

Figure 2. Evaluation of the risk of bias with the Cochrane risk of bias tool v2.

Figure 3. Forest plot of penile girth enhancement after penile augmentation with hyaluronic acid versus polylactic acid fillers.
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Meta-analysis of satisfaction with penile appearance 4
weeks after penile augmentation with HA versus PLA fillers

Contrary to penile enlargement results, a meta-analysis on a
subjective scale of satisfaction with penile appearance 4 weeks
after penile augmentation showed no difference between the
HA and PLA intervention groups (SMD − 0.04; 95% CI:
− 0.32to 0.24; P= 0.79) involving three studies and 193 par-
ticipants (Fig. 4). These outcomes were analyzed using the
fixed-effects model due to low heterogeneity between studies
with an I2 of 0%.

Meta-analysis of levels of sexual satisfaction 12 weeks
postpenile augmentation with HA versus PLA fillers

The next major outcome was the difference in sexual satisfaction
between the two study groups 12 weeks after the augmentation.
A meta-analysis of four studies with 257 participants found a
significant difference in sexual satisfaction between the two
intervention groups (SMD 0.45; 95% CI: 0.20–0.70;
P= 0.0004), HA filler outperforms PLA. Forest plots (Fig. 5) used
the fixed-effects model due to low study heterogeneity (I2= 29%).

Meta-analysis of postaugmentation pain incidence with HA
fillers versus PLA

The OR from each study’s dichotomous data was used to esti-
mate pain side effects. HA injection did not increase pain com-
pared to PLA (OR 0.52) (95%CI: 0.14–1.94; P=0.33). Analysis
of heterogeneity between studies resulted in an index of I2=0%,
so study heterogeneity was not significant. The forest plot shown
in Figure 6 uses the fixed effect model based on the heterogeneity
test results of the four studies.

Meta-analysis of postaugmentation inflammatory incidence
with HA versus PLA fillers

The incidence of postaugmentation penile inflammation was
analyzed as an OR using dichotomous data. The results of the
meta-analysis showed no difference in the incidence of penile
inflammation as indicated by anOR of 0.98 (95%CI: 2.80–3.50;
P= 0.98). Analysis of heterogeneity between studies resulted in
an index of I2=0%, so it can be said that heterogeneity between
studies was not significant. A meta-analysis was carried out using
the fixed effect model based on the heterogeneity test results. A
collection of meta-analyses of the adverse effects of penile
inflammation are shown in the forest plots in Figure 7.

Discussions

For years, men have sought penile enlargement surgeries for
medical and nonmedical reasons[13]. SPS patients, who may have
unrealistic penile size and appearance expectations, must be
treated carefully[3]. Hyaluronic acid and polylactic acid fillers are
now preferred for penile augmentation over autologous fat, sili-
cone, and polymethylmethacrylate due to biomaterials advance-
ments that improve results and reduce patient downtime[13,14].
Several isolated and comparative studies have shown both fillers
to be safe and effective[6,8,15,16].

Four RCT clinical trials from South Korea met this study’s
methodological and outcome requirements, according to a
comprehensive literature search. These studies have 24 to 72-
week follow-ups. Hyaluronic acid and polylactic acidmetabolism
stabilizes 24 weeks after injection[13,17]. Due to the rapid devel-
opment of esthetic surgery and the higher proportion of men who
undergo esthetic surgery in South Korea, more studies on penile
augmentation are likely to be discovered there[18]. Four inclusion
studies used monophasic and biphasic HA products with

Figure 4. Forest plot of satisfaction with penile appearance 4 weeks after penile augmentation with hyaluronic acid versus polylactic acid fillers.

Figure 5. Forest plot of sexual satisfaction level 12 weeks after penile augmentation with hyaluronic acid versus polylactic acid filler.
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comparable doses but different cross-linking structures. High-
cross-linked HA increases filler viscosity and cohesiveness,
resulting in a longer-lasting augmentative effect. This decreases
HA biocompatibility, increasing the risk of adverse effects like
local responses, discomfort, edema, and granulomas[9,19]. After
biphasic and monophasic HA injection, the dermis has a large
pool of HA in the lower dermis and no HA in the upper and
middle reticulate dermis, according to histological studies.
Monophasic products better distribute HA particles across the
dermis, but in large clusters[20].

The pooled meta-analysis showed that hyaluronic acid
increased penis diameter more than polylactic acid for penile girth
enlargement. In a recent prospective study by Zhang et al.[21],
which used HA gel injection with similar material and average
injection volume (21.5 ± 3.7 ml) and followed patients for 1-year
postinjection, penis diameter, and length increased significantly
in both flaccid and erectile phases. One of the four RCTs in this
meta-analysis showed comparable clinical efficacy between HA
and PLA with an average maximum addition size of 2.5 cm and
2.3 cm, respectively[6]. HA is naturally absorbed into the blood-
stream faster than PLA, which is synthetic[14]. The uniformly
distributed HA gel’s hydrophilic strength increases volume and
weight, preventing the penis corpus from contracting, especially
when flaccid[21].

Penile appearance satisfaction both fillers were similar 4 weeks
postaugmentation. The four inclusion studies show that HA and PLA
fillers are significantly more satisfying than baseline without penile
augmentation. Filler increases the penile diameter. HA and PLA fillers
improve penile esthetics after augmentation[5,6,22,23].

After segmentation, the hyaluronic acid filler group had greater
sexual pleasure. A review of nonsurgical penile augmentation

techniques found that HA increases satisfaction[24]. In the study
by Ahn et al., some patients had a reduction in ejaculation-related
symptoms, which is intriguing. Several research have demon-
strated the efficiency of penile glans augmentation using HA
fillers; nevertheless, the effects of ejaculation on penile augmen-
tation with HA fillers remain unknown. Hyaluronic acid-based
penile fillers infiltrate the buck and dartos fascias. Hyaluronic acid
fillers can increase the threshold of penile dorsalis nervus receptors
by blocking tactile stimuli. Obviously, this can boost patient’s
pleasure with their sexual performance if they have HA fillers[23].
SPS patients have normal libidos, and therapies reduce their
psychological suffering[25,26]. Two studies added lidocaine to HA
fillers. Smith et al. found that lidocaine-containing HA fillers
significantly reduced pain during and after injection without
changing side effects. Safe and comfortable penile augmentation
may improve patient satisfaction[27].

Hyaluronic acid and polylactic acid fillers cause similar post-
augmentation penile discomfort and inflammation. HA had
1.5% penile discomfort and inflammation, while PLA had 3.9
and 3%. Another study found penile injection with HA or PLA
was statistically safe and most side effects resolved
spontaneously[28]. Zhang et al. found two cases of penile edema
and one case of subcutaneous hemorrhage after HA and PLA
penile injections with a 1-year follow-up. Both cases improved
spontaneously within 4 weeks[21].

The study shows that hyaluronic acid and polylactic acid semi-
permanent penile augmentation is safe and effective. The
researcher’s view is consistent with previous systematic studies
that found penile augmentation can be an option for patients, but
clinically this modality is controversial, so more research is

Figure 6. Forest plot of the incidence of postaugmentation pain with hyaluronic acid versus polylactic acid fillers.

Figure 7. Forest plot of inflammatory incidence after penile augmentation with hyaluronic acid versus polylactic acid fillers.
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needed to determine its long-term physical and psychological
effects before it can be recommended[14,24].

HA fillers can cause severe infections, including fatal sepsis, after
penile augmentation, as shown in Table 3. Abscesses and sepsis can
result from filler biofilms[29–31]. Biofilms protect bacteria from
antibiotic bactericides but harm cultures. Immunosuppression,
trauma, or iatrogenic manipulation can activate latent biofilm
microorganisms. Postaugmentation sexual activity spreads bacteria
from the penile, pubic hair, and vagina. Sexual activity should wait
at least 1 month after augmentation to heal the filler injection
wound[28,31,32]. Rare side effects may be late-onset due to the lim-
ited number of documented cases and short follow-up period.
Superfluous preputium in uncircumcised patients can alter negative
effects. Standard injection protocols and aseptic preoperative pre-
parations reduce complications[28].

This study’s limitations include the small sample size of fewer
than 10 studies, which precludes publication bias analysis. There
are differences in cross-linking methods and monophasic/bipha-
sic types of hyaluronic acid preparations used, although the
injection dose and volume are comparable. The length of follow-
up in inclusion studies is still variable and may not be sufficient to
describe the true durability of the outcome. Because there is no
group division based on dose titration, the optimal recommended
dose of injectable filler is inconclusive. Currently, there is no
standardized method for measuring postaugmentation satisfac-
tion. In the study of inclusion, it was also discovered that three of
the four studies had the same first author, allowing for bias. In
addition, this systematic review and meta-analysis require addi-
tional studies involving multicenter participants from different
countries and researchers in order to enhance external validation.

Conclusion

Our systematic review and meta-analysis found that HA filler
improves penile girth and sexual satisfaction 12 weeks after
penile augmentation compared to PA. HA filler improved penile
girth and sexual satisfaction in this study.
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