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Urinary Incontinence—Original Article: Clinical Science

Introduction

Stress urinary incontinence (UI) is an important clinical 
problem which affects millions of women worldwide. Urine 
leakage is related to increased intra-abdominal pressure and 
may have an anatomical cause—due to urethral hypermotil-
ity in which the urethral retention elements are weakened or 
damaged—or due to intrinsic functional deficiency of the 
sphincter.1

Current treatments can be nonsurgical or surgical. All of 
them have variable success rates and possible complications. 
Also, the surgical ones have a relatively high cost.1-9

We have previously described a minimally invasive treat-
ment for patients suffering mild UI by strengthening of the 
pelvic floor, using a combination of platelet-rich plasma (PRP) 

injections through the mucosa of the anterior vaginal wall, and 
the placement of polydioxanone (PDO) threads in the paraure-
thral, suburethral, and lateral urethrovaginal spaces, in order to 
create a mesh-like absorbable support.10 The mesh created by 
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Abstract
Introduction: Urinary incontinence (UI) is an important clinical problem which affects millions of women worldwide. We 
describe the Luksenburg system, a minimally invasive procedure for the treatment of UI in women, using platelet-rich plasma 
(PRP) injections and polycaprolactone (PCL) threads.
Material & Methods: A total of 302 patients with UI, mean age 52, were evaluated with detailed history, examination, 
urinary diary, complete laboratory tests, ultrasonography, urodynamic studies, and completion of International Consultation 
on Incontinence Questionnaire-Urinary Incontinence Short Form (ICIQ-UI SF). Under local anesthesia, PRP was injected 
through the anterior vaginal wall, and PCL threads were placed in paraurethral, suburethral, and lateral urethrovaginal spaces, 
using instruments developed for safe and effective performance. Patients were analyzed at 1, 2, 4, 8 weeks and 6 months 
posttreatment. Twenty patients were biopsied preoperatively and 60 days after treatment.
Results: Symptoms, ICIQ-UI SF score, and postoperative urodynamic studies were significantly improved in 95% of patients 
with UI grade I, 92% of patients with UI grade II, and in 30% of UI grade III. Biopsies after treatment showed a dense 
connective tissue 3-dimensional mesh. No complications or adverse effects were observed. All patients declared satisfaction 
with results, will have the procedure again, and will recommend it.
Discussion: The Luksenburg system results in strengthening of the paraurethral, suburethral, and lateral urethrovaginal 
spaces and the mucosa of the anterior vaginal wall. The combination of PRP injections and the placement of PCL threads 
create a fibrotic and absorbable mesh-like structure, aimed to increase the urethral resistance, so that under effort the 
intravesical pressure does not overcome the urethral pressure.
Conclusions: These results support that the Luksenburg system is safe and a cost-effective alternative in patients with all 
grades of UI, reducing the need for invasive surgical procedures.
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the PRP injections and the PDO threads result in an increase of 
the urethral resistance with reduction of urethral hypermobil-
ity, so that the intravesical pressure does not overcome the ure-
thral pressure during physical stress.5

This article describes an improvement of the PRP/PDO 
method, which we call the Luksenburg system, and we pres-
ent the results of our series of 302 patients.

Material and Methods

We treated a total of 302 patients with a median age of 52 
years (range 40-72): 192 with mild (grade I) UI, 72 with 
moderate (grade II) UI, and 38 with severe (grade III) UI. 
Grade was assessed according to the severity index, that is, 
based on information about frequency (4 levels) and amount 
of leakage (2 or 3 levels). By multiplication, an index value 
(1–8 or 1–12) is reached. This index value is further catego-
rized into a severity index of 3 or 4 levels.

Questions used to assess the degree of UI in women were 
the following:

How often do you experience urinary leakage?

1. Less than once a month
2. A few times a month
3. A few times a week
4. Every day and/or night

How much urine do you lose each time?

1. Drops
2. Small splashes
3. More

The severity index is created by multiplying the results of 
Questions 1 and 2.

In the 3-level severity index, responses to the second 
question are first aggregated into drops (1) and more (2), and 
then multiplied with the frequency, resulting in the following 
index values (1–8):

slight �� 2–1

moderate �� 4–3

severe �� 8–6

The 4-level severity index is based on the following index 
values (1–12):

slight �� 2–1

moderate �� 6–3

severe �� 9–8

very severe ��   12

All patients were in the menopausal period, and all with up to 
3 deliveries. Following detailed history and examination, 
patients were evaluated with 3-day urinary diary, complete 
urinalysis, urine culture, ICIQ-SF (International Consultation 
on Incontinence Questionnaire-Short Form), ultrasonogra-
phy (to confirm urethral hypermobility and exclude inciden-
tal pathologies), routine biochemical tests and urodynamics 
studies (free uroflowmetry, cystometrogram, cystomanome-
try pressure flow, detrusor pressure, and residual urine).

Excluded from the study were patients who had under-
gone previous incontinence surgery, urethral or anterior vag-
inal wall surgery, cesarean section, paraurethral and 
suburethral bulking injections, concomitant uterine or rectal 
prolapse, and patients with urinary tract infections or bleed-
ing disorders.

A week before the procedure, urine culture was performed 
to confirm the absence of urinary infection. If possible, oral 
anticoagulant drugs were suspended 24 hours before.

All aspects of our protocol were performed in our private 
practice clinic and conducted in accordance with the guide-
lines approved by the Ministry of Public Health (Uruguay) 
related to ethical standards of the Committee on Research 
Involving Human Subjects and with the Declaration of 
Helsinki.

Each patient signed an informed consent after a thorough 
explanation of the treatment process, potential advantages 
and disadvantages, potential complications, the inclusion of 
results in a paper, and the fact that this was a new treatment.

All patients received 2 treatments separated by 30 days. 
Each patient was monitored at 7, 15, 30, and 60 days after the 
treatment. Urodynamic studies were repeated 6 months later.

Improvement of the UI was defined when the patient his-
tory and daily records showed a reduction in severity indexes, 
a close to normal urodynamic studies, and ultrasonographic 
evidence of urethral hypermobility reduction.

For comparative studies, paraurethral punch biopsies 
were performed on 10 patients before treatment, and 60 
days after completion of the treatment. Each biopsied 
patient signed an informed consent approving the biopsy 
procedure.

The specimens were fixed in 10% buffered formol and 
then processed (dehydration, paraffin embedding, and 7 
microns sectioning). Staining with hematoxylin-eosin, 
Masson trichome stain, periodic acid-Schiff (PAS) reagent, 
and silver impregnation for reticulin were performed.

Collagen quality and quantity, evidence of inflammatory 
elements (edema, vascular dilation, cell exudate), vascular 
density, state of the intercellular matrix, and cellularity, and 
collagen subtypes were analyzed.

Patients were treated in an outpatient basis.
All the steps described below are adapted and updated 

from our previous pilot study.10 The whole procedure will be 
referred as the Luksenburg system.

The tools developed for performing the procedure are pat-
ented and commercially available worldwide at Gyco Global 
web site.
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The patients were placed in a dorsal lithotomy position. 
Approximately 25 minutes before the procedure a topical 
anesthetic was applied in the anterior vaginal wall covering 
the urethral meatus, paraurethral, suburethral, and lateral 
urethrovaginal areas

The treatment has 2 steps, which last about 40 minutes: 
First is the injection of PRP in the anterior vaginal wall, sec-
ond is the insertion of polycaprolactone (PCL) threads in the 
paraurethral, suburethral, and lateral urethrovaginal spaces.

While performing the maneuvers and 24 hours after the 
ending, patients were evaluated for pain using the visual ana-
log scale (VAS) and numerical rating scale (NRS) to assess 
pain intensity.

Step 1: Injections of PRP in the 
Anterior Vaginal Wall

Eight milliliters of blood are drawn using 4 mL tubes with 
3.8% sodium citrate (GyCO, Deltalab, Spain). Centrifugation 
is then performed for 8 minutes at 1800 RPM. The separated 
plasma is drawn using 1 mm syringes. For each 1 mm 
syringe, 0.9 mL of the plasma is then mixed with 0.1 mL of 
calcium chloride (GyCO, Deltalab, Spain). The 1 mm 
syringes are connected to 30G × ½ (13 mm) needles. To 
facilitate the transvaginal injections of the PRP in the ante-
rior vaginal wall, the authors have developed a novel fenes-
trated speculum10 (Figure 1).

The fenestrated speculum is made of stainless steel; it has 
2 lateral and longitudinal parallel fenestrations 7 mm wide 
and 65 mm long. Separating the 2 fenestrations there is a 
solid central and longitudinal bridge. The function of the 
bridge is to provide stability to the speculum, mechanical 
protection of the urethra and to guide the placement of the 
PRP injections and PCL threads. To indicate the position of 
the urinary meatus, there is a reference point mark at 12 
o’clock.

After placement and positioning of the speculum, the PRP 
is injected in the anterior vaginal wall through the 2 specu-
lum fenestrations, from back to front. The PRP infiltrations 
are performed injecting only the needle bevel into the vagi-
nal mucosa at an angle of 45 degrees. Approximately 0.2 mL 
of PRP is placed with each injection. An average of 10 injec-
tions of PRP per side are used (Figure 2B).

Step 2: PCL Threads Placement

The PDO threads (Figure 4C) are sterile; they are tissue 
compatible and reabsorb in 6 months after placement. The 
PCL thread is 45 mm long, 0.15 mm (4-0) thickness, and 
has a corkscrew configuration mounted on a needle 25G × 
30 mm. Needles and threads were specifically designed to 
fit in the selected places without making damage to the 
delicate structures present in these spaces, specially the 
urethra. Both needles and threads are commercially avail-
able (GyCO Global. Shanxian Runte Medical International, 
Ltd, China).

The PCL threads will be sequentially placed in the para-
urethral, lateral urethrovaginal, and suburethral areas 
(Figures 4A & 4B). Access of the PCL threads to the vaginal 
urethral space was monitored and performed under ultra-
sound vision

Placement of the PCL Threads in the 
Paraurethral Areas

To facilitate the placement of the PCL threads, the authors 
have developed an instrument called Bayonet 1 (2B-C).

It acts as an extension of the operator’s hand, allowing 
easy insertion of the threads in the anterior vaginal wall. The 
handle of the bayonet is 10 cm long and is attached to a metal 
rod length 13.5 cm long. At its tip, the rod has an S shape 
with an angle of 30 degrees. It has a pressure pointer that 
adapts to the hub of the needle with the PCL thread.

With the fenestrated speculum in place showing the ure-
thral meatus mark at 12 o’clock, the bayonet 1 with the 
attached PCL thread is guided to the anterior quarter of one 
of the fenestrated windows. The threads are then inserted 
on the vaginal wall from back to front, at an angle of 30 
degrees. Once the needle has reached 1 cm in depth, it is 
then advanced straight until fully inserted. This maneuver 
is performed with ultrasonic guidance. The bayonet 1 with 
the needle hub is then removed, leaving the free PCL 
thread in the paraurethral area, parallel to the urethra. The 
procedure is then repeated on the same side 2 more times. 
The same procedure is repeated in the contralateral side 
(Figure 2C).

Placement of the PCL Threads in the 
Lateral Urethrovaginal Spaces

To place additional PCL threads in the urethrovaginal space 
between the paraurethral area and the ipsilateral ischiopubic 
ramus, the speculum is then rotated 1 cm outward, and 2 PCL 
threads are placed through the fenestrated window (Figure 
2D). On some patients with wide lateral urethrovaginal 
spaces, additional PCL threads may be needed to reach the 
ischiopubic ramus. These additional threads are placed after 
rotating the speculum outward 1 cm from the previous posi-
tion, 2 or more PCL threads are then placed through the 
fenestrated window. The same procedure is repeated in the 
contralateral side.

Each PCL thread is placed from the paraurethral to the 
urethrovaginal space at about 3 mm distance, one from 
another. The number of threads needed will depend on the 
anatomic space in each patient. We use from 16 up to 24 
threads.

Placement of the PCL Threads in the 
Sub Urethral Space

To facilitate the placements of the threads in the suburethral 
space, the authors have designed an instrument called 



4 The American Journal of Cosmetic Surgery 00(0)

Bayonet 2. The instrument has a handle 10 cm long attached 
to a stainless steel rod 13.5 cm long with an S shape at its tip 
at an angle of 29 degrees. At the end of the straight section of 
the rod and 1.5 cm before the start of the S section, there is 
an attached U-shaped structure with 2 arms, 8 mm long, par-
allel to the central rod. At the end of the 2 arms, there are 2 
pressure pointers, which will adapt to the hub of the needles 
with the PCL threads. A standard Foley catheter is transected 
4 cm from its tip and is placed to cover fully the blunt end of 
the central rod. The central rod with its covering catheter is 2 
cm longer and 1.5 cm higher than the distal end of the nee-
dles. The final appearance of the instrument resembles a “tri-
dent” (Figure 3A-B).

With the patient placed in the semi lithotomy position, the 
fenestrated vaginal speculum is removed, and under sterile 

conditions the urethra and the catheter are lubricated with jelly 
(lidocaine hydrochloride 2%). The central rod is then intro-
duced into the urethra for approximately 2 cm and then the 
urethra is slightly raised upward, before the needles with the 
PCL threads contact the vaginal mucosa. This maneuver pro-
tects the urethra from the needles that will be placed below the 
urethra. At this point, the bayonet 2 is introduced all the way 
up. The bayonet is then removed and the 2 released PCL 
threads are placed in the suburethral space (Figure 3C-D). The 
placing of the PCL threads in the suburethral, paraurethral, and 
lateral urethrovaginal spaces has been completed, creating a 
mesh-like structure covering the urethrovaginal space from 
the right to the left ischiopubic ramus (Figure 4A-B).

The Luksenburg system was applied according to the fol-
lowing scheme:

Figure 1. Fenestrated speculum.
Note. The upper blade shows the 2 fenestrated windows and the central solid bridge. At 12-o’clock position, there is a mark indicating the location of the 
urethral meatus.
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Grade I UI: 2 sessions, each 30 days.
Grade II UI: 3 sessions, each 30 days.
Grade III UI: 3 sessions, each 30 days.

All patients made a maintenance protocol of 1 session every 
6 months plus Kegel exercise.

Results

After treatment, grade I patients showed symptomatic 
improvement in 88% at 7 days. At 30 days, 75% had no 

clinical incontinence . At 75 days, 95% had not incontinence. 
At 90 days, 92% had normal urodynamic studies. A clinical 
and urodynamic failure to correct the incontinence was 
observed in 8% of cases.

After treatment, grade II patients showed symptomatic 
improvement in 45% at 7 days, 53% had no clinical inconti-
nence at 30 days, 89 % had no clinical incontinence at 75 
days, 89% had normal urodynamic studies at 90 days, and 
18% of patients showed no improvement.

After treatment, none of the grade III patients showed any 
improvement of the incontinence at 30 days posttreatment, 

Figure 2. (A) Bayonet 1 with the polycaprolactone (PCL) thread mounted at the tip of the instrument, and (B) the platelet-rich plasma 
(PRP) is being injected in the anterior vaginal wall through one of the fenestrated speculum windows. (C) Paraurethral placement of 
the PCL threads. With the aid of Bayonet 1, a PCL thread is being placed on the left paraurethral area through a fenestrated speculum 
window. (D) PCL threads placement in the lateral urethral vaginal spaces. The speculum has been rotated 1 cm outward from the 
midline to reach the left lateral urethrovaginal space. With the aid of bayonet 1, a PCL is being placed through a fenestrated window of 
the speculum.
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15% had no incontinence at 75 days, 16% had no clinical or 
urodynamic incontinence at 105 days, and 82% of these 
patients did not show any improvement.

The preoperative urodynamic evaluation demonstrated 
objective UI in all cases. Following treatment, the urody-
namic studies were normal in 92% of grade I and 82% of 
grade II patients (Figure 5A-B).

After up to 2 years of follow-up, no relapse of UI was 
observed in grades I and II.

In responsive cases, subjective improvement of symp-
toms appeared at an average of 5 days after the initial treat-
ment. At 4 weeks and 6 months after treatment, the ICIQ-UI 
SF scores were significantly improved from pre-treatment 
levels. Prior to treatment, the ICIQ-UI SF mean score was 
12-5 (10-15 points), at the end of the first week the mean 
score was 3-5 (1-5 points), and 4 weeks and 6 months after 
treatment the score was 0. There were no adverse effects or 
complications associated with the procedures.

The assessment of pain revealed that the treatment was 
painless during the procedure or up to 24 hours after treat-
ment. Clinical examination after treatment revealed no func-
tional alterations or hypertrophic scarring, and no alterations 
of the normal anatomy were observed.

The pre-treatment biopsies showed loose connective tis-
sue, with scarce adipose tissue in the form of islets, and a 
slight vascular congestion. The posttreatment biopsies 
revealed the presence of cavities in the subepithelial connec-
tive tissue, the result of the reabsorbed PCL threads. These 
cavities were surrounded by dense connective tissue rings or 
bands reaching up to 80 microns in width that interconnected 
creating a 3-dimensional net centered by the paths of the 
threads. There was a slight to moderate increase of the fibro-
blast/myoblast cellularity, vascular density, and type III col-
lagen. No increase in reticulin fibers, elastic fibers, or 
inflammatory elements was observed (Figure 6A-B). No 
granulomas, necrosis, or thrombosis was observed.

Figure 3. (A-B) Bayonet 2 with the attached polycaprolactone (PCL) threads and urethral protector. When the instrument is fully 
mounted, it resembles a trident. (C-D) PCL threads placement in the suburethral area. After removing the vaginal speculum with the aid 
of bayonet 2 and the urethral protector, the 2 suburethral PCL threads are placed.
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The patients with improved symptoms (79%) declared 
that they were satisfied with the results, will have the pro-
cedure again, and will recommend it to friends suffering 
mild UI.

Discussion
The weakening and flaccidity of the paraurethral, subure-
thral, and lateral urethrovaginal tissues are 2 of the main 
causes responsible for the development of stress UI.1,5

The novel system presented here results in strengthening 
of the paraurethral, suburethral, and lateral urethrovaginal 
spaces and the mucosa of the anterior vaginal wall, targeting 

the areas where the urethra passes from the bladder to the 
urethral meatus.10

The combination of PRP injections through the mucosa of 
the anterior vaginal wall, and the placement of PCL threads in 
the paraurethral, suburethral, and lateral urethrovaginal spaces, 
creates a fibrotic and absorbable mesh-like structure, aimed to 
increase the urethral resistance, so that under effort the intra-
vesical pressure does not overcome the urethral pressure.

An immediate response to the PRP injections in the 
anterior vaginal mucosa is the increase in the blood flow, 
vascular permeability, and interstitial edema, which will 
result in periurethral tissue tumescence for approximately 
48 hours. These changes are followed by fibroblastic and 

Figure 4. (A) Vaginal view of the PCL threads’ location: Suburethral Threads (SU) blue, Paraurethral Threads (PU) green, and Lateral 
Urethral Vaginal Threads (L) red. (B) Space of Retzius view of the PCL threads’ location: Suburethral Threads (SU) blue, Paraurethral 
Threads (PU) green, and Lateral Urethral Vaginal Threads (L) red. (C) PCL threads mounted on 25G 30-mm needles. PCL = 
polycaprolactone; PRP = platelet-rich plasma.



8 The American Journal of Cosmetic Surgery 00(0)

Figure 5. (A) Urodynamics before treatment. During bladder filling: stable detrusor, with normal cystometric sensitivity, capacity, 
and compliance. Leak point pressure (LPP) is 95 cmH2O. Urination takes places within normal parameters, with a post-void 
residual (PVR)of 30 mL. Valsalva leak point pressure (VLPP)in a second filling with 300 mL is 80 cmH2O (McGuireType II/moderate 
incontinence). (B). Urodynamics after treatment. During bladder filling: stable detrusor, with normal cystometric sensitivity, capacity, 
and compliance. Urination takes place within normal parameters with no significant PVR. With medium and maximum bladder 
capacity, no urinary incontinence is observed during coughing and Valsalva maneuver (sitting and standing). No urinary incontinence is 
observed in a second filling (McGuire test) of 300 mL of infusion and without urinary catheter.
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myofibroblasts activation. The stimulus on the fibroblasts 
triggers the formation of new collagen fibers and the 
tightening of the anterior vaginal wall. In the long term, 
PRP has a modulating effect on the fibrogenic process, 
preventing excessive fibrosis that could lead to deforma-
tions due to the retractile effect or nodulation.11,12

The PCL threads implanted in the paraurethral, subure-
thral, and lateral urethrovaginal spaces generate a fibro-
genic reaction around the threads tending to encapsulate 
them. Because the PCL threads are biological inert, for-
eign-body reaction does not occur. The corkscrew shape of 
the threads helps to create more contact areas with the host 
tissues, and triggers more fibrotic reaction around the 
threads. The histology findings following the PCL thread 
implants were characterized by the creation of a 3-dimen-
sional fibrosis around the threads, which resulted in the for-
mation of a mesh-like structure around them, and that 
persisted after the reabsorption of the threads. Our findings 
were like previously described changes in animal models 
and human tissue following PDO thread implants.13-17 
However, PCL threads are more slowly degraded; there-
fore, the fibrogenic stimulus is longer in time, thus the 
results derived of fibrosis are substantially better due to the 
prolonged time when compared with other materials.

PCL is a biocompatible, biodegradable, bioresorbable 
polymer, an aliphatic polyester belonging to the poly-α-
hydroxy acid group, in the same chemical group as polylac-
tic and polyglycolic acids. PCL is biocompatible. In vitro 
and in vivo tests have been carried out according to state-of-
the-art standards (ISO 10993) to evidence the safety of PCL 
when placed in contact with human tissues and fluids. PCL is 
biodegradable and bioresorbable. Although the microscopic 
analysis did not show significant variations compared with 
PDO, the functional results are better enough to support the 
use of PCL.

Access of the PCL threads to the vaginal urethral space 
was monitored and performed under trans perineal ultra-
sound vision and control.18 It is important to highlight that 
the elaboration of the PCL wire mesh in the vaginal urethral 
space, corroborated by the transvaginal probe of the ultra-
sound equipment, provides safety.

The Luksenburg system offers a noninvasive alternative 
for grade III patients unable to undergo surgery, improving 
symptoms and quality of life in almost 20% of cases.

The Luksenburg system has lower cost than traditional 
surgical procedures and could be performed on an outpatient 
basis without the need for a surgical environment. Besides, 
patients returned to normal life immediately after. The tools, 

Figure 6. (A) Paraurethral biopsy 60 days after treatment. Hematoxylin and rosin, original magnification × 100. Surrounding an 
empty space (arrow) left by the reabsorbed polycaprolactone thread, dense fibrosis is observed. (B) Paraurethral biopsy 60 days after 
treatment. Hematoxylin and eosin, original magnification × 400. Lamellar fibrosis surrounding reabsorbed threads (star) is observed.
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needles, and threads needed to adequately perform the tech-
nique are commercially available worldwide.

Conclusions

Our study demonstrated that the Luksenburg system, when 
performed by trained physicians, is an effective and safe 
minimally invasive option for the treatment of grade I and 
grade II UI, which may reduce the need for more aggressive 
invasive procedures.

Randomized controlled studies are needed to corroborate 
our results.

Author Contributions

Ariel Luksenburg: design, planning, conduct, data analysis, and 
manuscript writing. Juan J. Barcia: design, planning, data analysis, 
histopathology. and manuscript writing. Jorge Gaviria: design, plan-
ning, and conduct. Roberto Sergio: design, planning, and conduct. 
Santiago Fernandez: urodynamic data analysis. Marco A. Pelosi II: 
planning, conduct, data analysis, and manuscript writing. Marco A. 
Pelosi III: planning, conduct, data analysis, and manuscript writing.

Declaration of Conflicting Interests

The author(s) declared the following potential conflicts of interest 
with respect to the research, authorship, and/or publication of this 
article: Ariel Luksenburg, MD, is CEO of GyCO Global.
The rest of the authors have no conflict of interest.

Funding

The author(s) received no financial support for the research, author-
ship, and/or publication of this article.

ORCID iD

Ariel Luksenburg https://orcid.org/0000-0003-0057-5472

References

 1. Lukacz ES, Santiago-Lastra Y, Albo ME, et al. Urinary incon-
tinence in women: a review. JAMA. 2017;318(16):1592-1604.

 2. Balk EM, Rofeberg VN, Adam GP, et al. Pharmacologic and 
nonpharmacologic treatments for urinary incontinence in 
women: a systematic review and network meta-analysis of 
clinical outcomes. Ann Intern Med. 2019;170(7):465-479.

 3. Viereck V, Bader V, Lobodasch K, et al. Guideline-based 
strategies in the surgical treatment of female urinary inconti-
nence: the new gold standard is almost the same as the old one. 
Geburtshilfe Frauenheilkd. 2016;76(8):865-868.

 4. de Oliveira LM, Dias MM, Martins SB, et al. Surgical treatment 
for stress urinary incontinence in women: a systematic review 
and meta-analysis. Rev Bras Ginecol Obstet. 2018;40(8): 
477-490.

 5. Padmanabhan P, Dmochowski R. Urinary incontinence in 
women: a comprehensive review of the pathophysiology, diag-
nosis and treatment. Minerva Ginecol. 2014;66(5):469-478.

 6. Syan R, Brucker BM. Guideline of guidelines: urinary inconti-
nence. BJU Int. 2016;117(1):20-33.

 7. Gaspar A, Maestri S, Silva J, et al. Intraurethral Erbium:YAG 
Laser for the management of urinary symptoms of genitouri-
nary syndrome of menopause: a pilot study. Lasers Surg Med. 
2018;50(8):802-807.

 8. Gaviria J, Lanz J. Laser vaginal tightening (LVT)—evaluation 
of a novel noninvasive laser treatment for vaginal relaxation 
syndrome. J Laser Heal Acad. 2012;1:59-66.

 9. Fistonic I, Findri-Gustek S, Fistonic N. Minimally invasive 
laser procedure for early stages of stress urinary incontinence 
(SUI). J Laser Heal Acad. 2012;1:67-74.

 10. Luksenburg A, Barcia JJ, Sergio R, Fernandez S, Pelosi 
MA, Pelosi MA. Stress urinary incontinence: treat-
ment with platelet-rich-plasma injection and placement of 
Polydioxanone threads—a pilot study. Am J Cosmet Sur. 
doi:10.1177/0748806821998100

 11. Dhurat R, Sukesh MS. Principles and methods of preparation 
of platelet-rich plasma: a review and author’s perspective. J 
Cutan Aesthet Surg. 2014;7(4):189-197.

 12. Middleton KK, Barro V, Muller B, Terada S, Fu H. Evaluation 
of the effects of platelet-rich plasma (PRP) therapy involved in 
the healing of sports-related soft tissue injuries. Iowa Orthop J. 
2012;32:150-163.

 13. Herschorn S. Female pelvic floor anatomy: the pelvic floor, sup-
porting structures, and pelvic organs. Rev Urol. 2004;6(suppl 
5):S2-S10.

 14. Savoia A, Accardo C, Vannini F, Pasquale BD, Baldi A. 
Outcomes in thread lift for facial rejuvenation: a study per-
formed with happy liftTM revitalizing. Dermatol Ther. 
2014;4:103-114.

 15. Shin JJ, Park TJ, Kim BY, et al. Comparative effects of vari-
ous absorbable threads in a rat model. J Cosmet Laser Ther. 
2019;21(3):158-162.

 16. Lee CG, Jung J, Hwang S, et al. Histological evaluation 
of bioresorbable threads in rats. Korean J Clin Lab Sci. 
2018;50(3):217-224.

 17. Amuso D, Amore R, Iorio EL, et al. Histological evaluation 
of a biorevitalisation treatment with PDO wires. Aesthetic 
Medicine. 2015;1(3):111-117.

 18. Jiménez Cidre MA, López-Fando L, Quicios C, et al. Ecografía 
en el diagnóstico de la incontinencia urinaria femenina. Arch 
Esp Urol. 2006;59(4):431-439.

Author Biographies

Ariel Luksenburg, MD, Private practice. Montevideo, Uruguay.

Juan J. Barcia, MD, Dept. Surgical Pathology, Hospital de 
Clinicas UdelaR, Montevideo, Uruguay.

Jorge Gaviria, (MD), Private practice. Virginia, USA.

Roberto Sergio, MD, Dept. Gynecology. Maldonado Hospital, 
Maldonado, Uruguay.

Santiago Fernandez, MD, Urodynamic Clinic, Montevideo, 
Uruguay.

Marco A. Pelosi II, MD, Pelosi Medical Center, New Jersey, 
United States.

Marco A. Pelosi III, MD, Pelosi Medical Center, New Jersey, 
United States.

https://orcid.org/0000-0003-0057-5472

