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Stem Cells - Fact Sheet

What are stem cells ?

They are unspecialised cells that 

can replicate themselves through cell 

division over long periods of time.

Properties of stem cells

• They have characteristic 

properties of self renewal and 

differentiation.

• They enable the body to grow, 

repair and renew.

Reason for being major attraction 

for researchers

They can be manipulated, under certain 

conditions, to become mature cells with 

special functions, such as beating cells of 

the heart muscle or insulin-producing 

cells of the pancreas.

Types of stem cells based on 

potency

• Totipotent stem cells

• Pluripotent stem cells

• Multipotent stem cells

Types of stem cells based on 

source

• Embryonic stem cells

• Adult stem cells

• Induced pluripotent stem cells

Sources of stem cells in body

• Hematopoietic sources : Bone 

marrow, peripheral blood, umbilical 

cord blood.

• Mesenchymal sources : Dental 

pulp, bone marrow, adipose tissue, 

umbilical cord tissue.

Types of stem cell transplants

• Allogenic stem cell transplant

• Autologous stem cell transplant

• Syngeneic stem cell transplant

Scientists believe that stem cells 

can be used to treat medical 

conditions including spinal cord 

injury, stroke, burns, heart diseases, 

osteoarthritis, and rheumatoid 

arthritis.

Scientists also believe stem cells can be 

used to generate cells and tissues that 

could be used for cell based therapies as 

the need for donated organs and tissues 

outweighs the supply.



What are Stem 
Cells ?

• Foundation for every organ and tissue in our body.

• Undifferentiated biological cells; found in multicellular 
organisms.

• Can either divide into specialised cells or divide (through 
mitosis) to produce more stem cells.

• Unspecialised cells capable of renewing themselves through 
cell division without limit as long as the person is still alive.



Stem Cell Classification



Types of 
Stem Cells 
based on 
Potency

(5-7 days)

(6 weeks)



Adult Tissue Stem Cells

Undifferentiated cells, capable of 
proliferation, self-renewal, production of a 
large number of differentiated functional 
progeny, regenerating tissue after injury.

Have been identified in many organs and 
tissues, including bone marrow, peripheral 
blood, blood vessels, skeletal muscle, skin, 
teeth, gut, liver, ovarian epithelium and 
testis.

Thought to reside in a specific area of each 
tissue called the ‘stem cell niche’.

Occur in many tissues and enter normal 
differentiation pathways to form the 
specialised cell types of the tissue in which 
they reside.



Sources of Stem Cells



There are three 
accessible sources of 
autologous adult stem 
cells in humans:

• Bone Marrow, which 
requires extraction by 
harvesting, that is, drilling 
into the bone (typically the 
femur or iliac crest).

• Adipose Tissue (lipid cells), 
which requires extraction by 
liposuction.

• Peripheral Blood, which 
requires extraction through 
apheresis.

Stem cells can also be taken from umbilical cord blood just after the birth, skin and dental pulp of the patient.



Preparation of 
Stem Cells

Bone Marrow Derived Stem Cells



Adipose Tissue Derived Stem Cells



Peripheral Blood Derived Stem Cells



Possible 
Applications of 
Stem Cells



Causes of Male Infertility Causes of Female Infertility



Stem Cells in Infertility

• Thin Endometrium

• Poor Ovarian Reserve or

• Premature Ovarian Failure

• Asherman’s Syndrome

• Oligospermia

• Azoospermia

• Erectile Dysfunction

Conditions that can be managed using stem cells have have

been listed below :

Female Infertility Male Infertility



What is PRP?

• Described as plasma with higher platelet count than that of peripheral blood

• Platelet-Rich Plasma (PRP) is also commonly termed as PRF (Platelet rich Fibrin matrix), GF-s 
(Platelet- rich growth factors), and platelet concentrate 

• Over the years, the field has witnessed the use of PRP widely for tissue regeneration, skin 
rejuvenation, scars and wound healing, and for alopecia treatment owing to its property to kick 
start healing cascade

• With the remarkable success of PRP due to its natural healing properties, the medical fields 
that use PRP are orthopedics, gynecology, pediatric surgery, cardiac surgery, ophthalmology, 
plastic surgery, and urology 



Understanding PRP

• Platelets are tiny blood cells called thrombocytes which are 
made in bone marrow

• Cytoplasmic fragments of megakaryocytes
• Approx. 2 μm in diameter
• Contain more than 30 bioactive proteins

• Platelets are known to be rich in cytokines, coagulation 
factors, adhesion molecules, immunologic molecules, and 
regulators of growth and angiogenesis which have peculiar 
roles in inflammatory processes, coagulation and immunity 
modulation. 

• They promote angiogenesis, tissue remodelling, and aid in 
wound healing process.



Understanding PRP

What is PRP 
composed of 

and which 
pathways it        
stimulates?



Detailed composition of Platelets



Key Growth factors



Functions of Growth Factors

PDGF- Platelet-derived growth factor: 

1. Chemotactic for fibroblasts and 
macrophages
2. Mitogenic for fibroblasts, smooth muscle 
cells and
endothelial cells

TGF*- β1, β2 -(Transforming growth factor)

1. Chemotactic for fibroblasts, keratinocytes 
and
macrophages
2. Mitogenic for fibroblasts and smooth 
muscle cells
Inhibits endothelial cells, keratinocytes and 
lymphocytes
3. Regulates matrix proteins, including 
collagen,
proteoglycans, fibronectin and matrix-

VEGF - Vascular endothelial growth factor

1. Chemotactic and mitogenic for endothelial cells
2. Mediates angiogenesis

EGF - Epidermal growth factor

1. Mediates angiogenesis Mitogenic for 
fibroblasts,
endothelial cells and keratinocytes

HGF - Hepatocyte growth factor

1. Mediates regeneration

FGF - Fibroblast growth factor
1. Mediates tissue organization and regeneration
2. FGF-9 Aids generation of new follicles 



PRP activation

• Can be activated exogenously by thrombin, 
calcium chloride or mechanical trauma

• Collagen is a natural activator of PRP

– Thus, when PRP is used in soft tissue, it does not 
need to be exogenously activated

• After activation secretion of growth factors 
begins within 10 min

• More than 95% of pre-synthesized growth 
factors secreted within 1 h 



Mechanism of Action
HOW PRP WORKS?



Mechanism of Action



Depending on cell content and fibrin architecture

1. Pure Platelet-Rich Plasma (P-PRP) or leucocyte-poor PRP
• Without leucocytes and with a low-density fibrin network 
after activation

2. Leucocyte- and PRP (L-PRP) products
• With leucocytes and with a low-density fibrin network after 
activation
• Largest number of commercial or experimental systems 
exist in this family

3. Pure platelet-rich fibrin (P-PRF) or leucocyte-poor 
plateletrich fibrin preparations
• Without leucocytes and with a high-density fibrin network
• Only exist in a strongly activated gel form
• Cannot be injected or used like traditional fibrin glues

4. Leucocyte- and platelet-rich fibrin (L-PRF) or 
secondgeneration PRP products
• Preparations with leucocytes and with a high-density fibrin

Classification of PRP



Preparation of PRP



1. Draw of blood

• Clotting process is influenced from the time of the draw
• To avoid unintentional activation of platelets, most protocols use large bore needles (>22) 
to draw the blood

• There was a downward trend in platelet counts with longer draw time

(According to a study, which used two cell-salvage devices and two table top devices over 
the course of 260 clinical
cases) 

Factors influencing PRP yield



2. Centrifugation

• To accelerate sedimentation, the effect of gravity is amplified using ‘centrifugal force’

– Provided by a centrifuge
– Can be many thousand times the force of gravity

Relative centrifugal field

• In centrifugation, RCF is the force required to separate two phases 

Factors influencing PRP yield



3. Temperature

• Temperature during processing is crucial to prevent platelet activation

• 21°C-24°C for centrifugation of blood for obtaining PRP is recommended

• Cooling may retard platelet activation

• Temperature level of 12°C-16°C during centrifugation has been used by many investigators 
for best platelet recovery

Those who use an ordinary centrifuge to develop PRP, which are mainly developed for 
diagnostic purposes and not for PRP processing and hence may not produce a sufficient 
platelet yield

Factors influencing PRP yield



4. Anticoagulants

• Choosing an anticoagulant capable of preserving the platelets’ best possible functionality, 
integrity, and morphology is important

• Most authors agree on not using EDTA because it could damage the platelet membrane

• Anticoagulants with citrate and dextrose of sodium citrate are recommended

– ACD-A is the choice for collection of platelets by apheresis
– Trisodium citrate (3.2% or 3.8%) is the anticoagulant most commonly used for diagnostic evaluations 

of platelets

Factors influencing PRP yield



* “Mycells” , “Tropocells” and “Cellenis “ are commercial names of Estar’s PRP Systems.

Platelet and growth 
factor concentrations in activated  platelet-rich plasma: a comparison of seven commercial  separation 
systems Kushida S. et al J Artif Organs 2014

Performance Evaluation (1)



Platelet and growth factor concentrations in activated platelet-rich plasma: a 
comparison of seven commercial  separation systems Kushida S. et al J Artif Organs 2014

Performance Evaluation (1)



• Being an autologous preparation, PRP is devoid of any serious adverse effects

• However, local injection site reactions like pain or secondary infection may occur

– Can be avoided with proper precautions

• PRP has no issues regarding transmission of infections such as hepatitis-B, C or 
HIV 

Safety of PRP



Overview of PRP applications



PRP in Gynaecology

Mishra et al 2021

1. Venous blood (15–50 mL) is drawn from the patient’s arm in anticoagulant-containing tubes;
2. The recommended temperature during processing is 21˚C–24˚C to prevent platelet
activation during centrifugation of the blood;
3. The blood is centrifuged at 1,800 rpm for 12 minutes;
4. The blood separates into three layers: an upper layer that contains platelets and white blood
cells, an intermediate thin layer (the buffy coat) that is rich in white blood cells, and a bottom
layer that contains red blood cells; (Figure 2)
5. The upper and intermediate buffy layers are transferred to an empty sterile tube. The
plasma is centrifuged again at 3,200 rpm for 6 minutes to help with the formation of soft
pellets (erythrocytes and platelets) at the bottom of the tube;
6. The upper two-thirds of the plasma is discarded because it is platelet-poor plasma;
7. Pellets are homogenized in the lower third (5 mL) of the plasma to create the PRP;
8. The PRP is now ready for injection. Approximately 30 mL of venous blood yields 3–5 mL of
PRP;
9. We then inject the prepared PRP either laproscopically (2.5cc in each ovary) at multiple site
but preferably at cortex stromal site and sometimes in medulla of ovary in case of ovarian
atrophy.

O-Cell ® procedure for PRP preparation



oshot

- topical anesthetic cream (23% lidocaine base, 3.5% tetracaine base, 3.5% tetracaine or 
10-20% lidocaine cream) is applied to the anterior vaginal wall, around urethra and over 
clitoris before PrP injections
- 4-5 ml A-PRP, suburethral injections (1cc), skene glands ( 1cc each ) and clitoris bilateral 
( 1cc each side),
- use 1 ml syringe, 27-31G needle
- 2 treatment sessions, 1 month apart.
- touch up every 12-18 months (or as requested)

[Runels C, Melnick H, Debourbon E, Roy L. A pilot study of the effect of localized 
injections of autologous platelet rich plasma (PRP) for the treatment of female sexual 
dysfunction. J Womens Health Care. 2014;3:169]

Other techinque:
The patients are in the dorsal lithotomy position with empty bladder. The anesthetic 
cream is applied half an hour before the procedure (lidocaine 2.5% and prilocaine 2.5%). 
The cream is administered on top of the clitoris and on the lower one-third of the vagina. 
PRP is administered to form pili of 4 cc around the clitoris in the direction of clock 
positions of 12, 3, 6, and 9, each with 1 cc, 2 cc subcutaneously; right/left of paraurethral 
vaginal wall each with 1 cc and mid-urethral midline/right/left 1 cc. The PRP applications 
is administered using 31-G needles [Gökmen Sukgen, et al Platelet-rich plasma 
administration to the lower anterior vaginal wall to improve female sexuality satisfaction
Turk J Obstet Gynecol. 2019 Dec; 16(4): 228–234]

https://pubmed.ncbi.nlm.nih.gov/?term=Sukgen%20G%5BAuthor%5D
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7090261/


SUI

- topical anesthetic cream (23% lidocaine base, 3.5% tetracaine base, 3.5% 

tetracaine or 10-20% lidocaine cream) is applied to the anterior vaginal wall 

and around urethra

- 4-5 ml A-PRP,

- use 1-3 ml syringe, 27-31G needle

- 2 treatment sessions, 1 month apart.

- touch up every 12-18 months (or as requested)

With a 27-31-gauge needle, PRP is injected into the anterior vaginal mucosa 

around mid-urethra, which is approximately 1 cm below the urethra meatus 

with a depth about 15 mm. 2 mL is injected underneath mid-urethra and 1.5 

mL for each side of urethra (Fig.1). No anesthesia is needed in this procedure, 

but is possible. The treatment is reapeted 3 times in 1 month apart.



skin wound healing

cesarean sections

- anesthesia is not necessary

- 4-5 ml A-PRP,

- use 3-5 ml syringe, 27-31G needle

- 1 treatment sessions,

It was applied by Tehranian et al. [Tehranian A, et al. Application of autologous platelet-rich 

plasma (PRP) on wound healing after caesarean section in high-risk patients. Iran. Red 

Crescent Med. J. 2016;18:e34449.] in wound healing in high-risk women undergoing 

cesarean sections. After closure of the fascia and prior to skin closure, PRP is directly 

applied to the subcutaneous tissue of the wound site by using a sterile syringe. both inject 

into the tissue with a needle or pour over the tissue is possible. The same technique author 

is using during labioplasty and perineoplasty. 5 ml of plasma is injected into the tissue just 

before it is closed and sutured.

Another authors found that autologous platelet grafts applied in gynecological surgery were 

effective for pain reduction and were not associated with any adverse effects [ Fanning J, 

Murrain L, Flora R, Hutchings T, Johnson JM, Fenton BW. Phase I/II prospective trial of 

autologous platelet tissue graft in gynecologic surgery. J Minim Invasive Gynecol. 

2007;14:633–637].



vulvar dystrophy

- topical anesthetic cream (23% lidocaine base, 3.5% tetracaine base, 3.5% tetracaine 

or 10-20% lidocaine cream) is applied to the diseased area

- 4-5 ml A-PRP,

- use 1-3 ml syringe, 27-31G needle

- 2 treatment sessions, 1 month apart.

- touch up every 12-18 months (or as requested)

PRP is injected into the vulva in a fanning pattern. Punctual or retrograde administration 

of plasma is also possible. Patients are receiving three PRP treatments 4 to 6 weeks 

apart and again at 12 months. [Behnia-Willison F, Pour NR, Mohamadi B, Willison N, 

Rock M, Holten IW, et al. Use of platelet-rich plasma for vulvovaginal autoimmune 

conditions like lichen sclerosus. Plast Reconstr Surg Glob Open. 2016;4:e1124.]



Vaginal rejuvenation, dryness, GSM symptoms

-topical anesthetic cream (23% lidocaine base, 3.5% tetracaine 

base, 3.5% tetracaine or 10-20% lidocaine cream) is applied to the 

walls of vagina before PrP injections

-4-5 ml A-PRP into vaginal mucosa

- use 1 ml syringe, 27-31G needle

- 2 treatment sessions, 1 month apart.

- touch up every 12-18 months (or as requested)

Treatment is carried out using a speculum. After the speculum has 

been inserted into the vagina using the mesotherapy technique, 

approximately 5 ml of plasma are injected into the anterior and 

posterior walls of the vagina. Prp is administering papules of 0,1cc 

volume with 1,5centimeter intervals.



Dysuria, Recurrent urinary infections

-topical anesthetic cream (23% lidocaine base, 

3.5% tetracaine base, 3.5% tetracaine or 10-

20% lidocaine cream) is applied to the treated 

area before PrP injections

-4-5 ml A-PRP suburethral injections and 

posterior and anterior wall of vagina

- use 1 ml syringe, 27-31G needle

- 1 treatment sessions

- touch up every 6-12 months (or as requested)

We do not have publication but author is doing 

injection of 1 cc under the urethra and 4-5cc 

mesotherapy into walls of vagina.



genital fistulae

- topical anesthetic cream (23% lidocaine base, 3.5% tetracaine base, 3.5% tetracaine or 10-20% lidocaine cream) is applied to t

- 4-5 ml A-PRP,

- use 1-3 ml syringe, 27-31G needle

- 1 treatment sessions or as requested

PRP is injected around the fistula into the tissue, and platelet-rich fibrin (PRF) glue was interpositioned in the tract. Really

genital prolapse

- patient is usually under general anesthesia

- 4-5 ml A-PRP,

- use 1-3 ml syringe, 27-31G needle

- 1 treatment sessions after operation or mesh implementation

Prp is injected into operated site or the site of mesh implementation [Gorlero F, Glorio M, Lorenzi P, Bruno-Franco M, Mazzei C.



Post-natal rehabilitation, scars after episiotomy

-topical anesthetic cream (23% lidocaine base, 3.5% tetracaine base, 3.5% 

tetracaine or 10-20% lidocaine cream) is applied to the treated area before PrP 

injections

-4-5 ml A-PRP deep injections point by point, underneath the scar

- use 1 ml syringe, 27-31G needle

- 1 treatment sessions or as requested

Usually is a nappage around the scars (transdermal injections + multiple 

superficial injections in the papillary dermis). But also we do deep injections point 

by point, underneath the scar. If the scar is drawn, it is worth cutting it with a 

needle beforehand [Osaid H Alser 1, Ioannis Goutos The evidence behind the 

use of platelet-rich plasma (PRP) in scar management: a literature review Scars 

Burn Heal 2018 Nov 18;4:2059513118808773]

https://pubmed.ncbi.nlm.nih.gov/?term=Alser+OH&cauthor_id=30479843
https://pubmed.ncbi.nlm.nih.gov/30479843/#full-view-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?term=Goutos+I&cauthor_id=30479843


Thank you so much 
for your Attention 



PRP in Gynaecology
PRP for Ovarian Rejuvenation

• PRP therapy is an emerging promising treatment in the reproductive context as it enhances

the development of primordial and primary preantral follicles.

• PRP has not only been proven to prevent possible ischemia following ovarian injury but it is

explicitly clear that the use of PRP to target various issues regarding the reproductive system

is highly positive and beneficial.

• According to a report by Sfakianoudis et al in 2019, autologous PRP application lead to

pregnancy in menopause for a woman aged 40 and diagnosed with premature menopause.

• The patient chose PRP therapy with the aim to rejuvenate the ovarian tissue to enable the

employment of her own gametes through IVF.

• The results showed a significant reduction in FSH levels after six weeks following the

autologous PRP treatment.



PRP in Gynaecology
PRP for Ovarian Rejuvenation

• Melo et al in 2020 studied the impact of intracortical injections of autologous PRP on 
ovarian reserve markers in women observed with low ovarian reserve before undergoing 
ART. 

• 83 women were included, of which 46 received PRP treatment and 37 underwent no 
intervention. Overall median age was 41 years (IQR 39–44). 

• At the 3-month follow-up, women treated with PRP experienced a significant 
improvement in FSH, AMH and AFC, whereas there was no change in the control group. 

• Furthermore, overall rates of biochemical (26.1% versus 5.4%, P = 0.02) and clinical 
pregnancy (23.9% versus 5.4%, P = 0.03) were higher in the PRP group, while there was no 
difference in the rates of first trimester miscarriage and live birth between groups.

• A significant improvement in the levels of FSH, AFC, and AMH was seen with no change in 
the control group. The group concluded that PRP injections improved these markers of 
low ovarian reserve and the therapy was safe and effective 



PRP in Gynaecology
PRP for Ovarian Rejuvenation

• Sfakianoudis et al in 2020 aimed to provide pilot data regarding PRP application for ovarian 

rejuvenation. 

• Four pilot studies were conducted on poor ovarian response (POR), premature ovarian 

insufficiency (POI), perimenopause, and menopause, respectively. 

• Each pilot study reports on thirty patients, 120 participants were recruited in total. 

• All participants provided written informed consent prior to treatment. Primary outcome 

measures for the POR pilot study were levels of anti-müllerian hormone (AMH), antral 

follicle count (AFC) and oocyte yield. 

• For the POI, perimenopausal and menopausal pilot studies primary outcome measures were 

restoration of menstrual cycle, and Follicle Stimulating Hormone (FSH) levels. 



PRP in Gynaecology
PRP for Ovarian Rejuvenation

• A significant improvement on the hormonal profile and the ovarian reserve status was 

noted, along with improved intracytoplasmic sperm injection (ICSI) cycle performance 

concerning POR participants. 

• Menstruation recovery was observed in 18 out of 30 POI patients, along with a 

statistically significant improvement on levels of AMH, FSH, and AFC. 

• Similarly, 13 out of 30 menopausal women positively responded to PRP treatment. 

• Finally, menstruation regularity, improved hormonal levels and AFC were reported for 

24 out of 30 perimenopausal women. 

• To conclude, PRP infusion appears to convey promising results in addressing ovarian 

insufficiency.
Sfakianoudis et al 2020



PRP in Gynaecology
PRP for Ovarian Rejuvenation

Sfakianoudis et al 2020
Inclusion Criteria



PRP in Gynaecology
PRP for Ovarian Rejuvenation

Sfakianoudis et al 2020

Exclusion Criteria

• Women presenting with autoimmune disorders, sexually transmitted diseases, infectious 

diseases, tubal factor infertility/tubal obstruction, chronic inflammatory diseases, 

endometriosis, chronic endometritis, and endocrine disorders such as thyroid dysfunction, 

were excluded in general. 

• Body Mass Index (BMI) above 30 or less than 18.5, hypothalamic-pituitary disorders, and 

medical history including surgeries of the reproductive tract were further considered to be 

general exclusion criteria. 

• Patients presenting with anemia, thrombophilic disorders, current cancer diagnosis or a 

medical history of familiar cancer, were also excluded. 

• Finally, all couples presenting with an abnormal semen analysis were excluded.



PRP in Gynaecology
PRP for Ovarian Rejuvenation

Sfakianoudis et al 2020

• According to the protocol employed, PRP administration took place during the early follicular 

phase of the cycle. 

• For women presenting with menstrual cycles, such as POR and perimenopausal women that 

was day 3 of the menstrual cycle. For POI and menopausal women being amenorrheic, PRP 

administration was performed on a random day. 

• With respect to preparation timing, PRP was always prepared earlier on the day of 

administration for all groups. Preparation of PRP was performed immediately following blood 

sample collection. 

• Blood samples were collected from the median antebrachial vein. PRP was prepared according 

to the manufacturer’s instructions employing a RegenACR®-C Kit (Regen Laboratory, Le 

Mont-sur-Lausanne, Switzerland). 

• Approximately 60 mL of the patient’s peripheral blood was required in order to yield the 

required volume of PRP. 

• The initial concentration of platelets in peripheral blood was approximately 250,000 

Protocol Followed



PRP in Gynaecology
PRP for Ovarian Rejuvenation

Sfakianoudis et al 2020

Protocol Followed

• Following PRP preparation, the technique of injection can mainly be described as an 

empirical approach, resembling the transvaginal paracentesis performed during the 

oocyte pick-up procedure

• Briefly, both ovaries were visualized via transvaginal ultrasound monitoring, and they 

were intramedullary injected on multiple sites using a 17-gauge single lumen needle, 

with the patient under inhaled minimal sedation.

• The technique included penetration across the central part of each ovary respectively, 

and thereafter gradual infusion of 4 mL of activated PRP, via a syringe attached to the 

transvaginal probe transducer. Following the infusion procedure, the pelvis was 

thoroughly examined via ultrasonography, in order to check total vascular integrity.



PRP in Gynaecology

Mishra et al 2021

1. Venous blood (15–50 mL) is drawn from the patient’s arm in anticoagulant-containing tubes;

2. The recommended temperature during processing is 21˚C–24˚C to prevent platelet activation

during centrifugation of the blood;

3. The blood is centrifuged at 1,800 rpm for 12 minutes;

4. The blood separates into three layers: an upper layer that contains platelets and white blood

cells, an intermediate thin layer (the buffy coat) that is rich in white blood cells, and a bottom

layer that contains red blood cells; (Figure 2)

5. The upper and intermediate buffy layers are transferred to an empty sterile tube. The plasma

is centrifuged again at 3,200 rpm for 6 minutes to help with the formation of soft pellets

(erythrocytes and platelets) at the bottom of the tube;

6. The upper two-thirds of the plasma is discarded because it is platelet-poor plasma;

7. Pellets are homogenized in the lower third (5 mL) of the plasma to create the PRP;

8. The PRP is now ready for injection. Approximately 30 mL of venous blood yields 3–5 mL of

PRP;

9. We then inject the prepared PRP either laproscopically (2.5cc in each ovary) at multiple site

but preferably at cortex stromal site and sometimes in medulla of ovary in case of ovarian

atrophy.

O-Cell ® procedure for PRP preparation



PRP in Gynaecology

Mishra et al 2021

O-Cell ® procedure for PRP preparation

Intraovarian 
application



PRP for Premature ovarian failure

• Premature ovarian failure (POF) is one of the leading 
causes of premature menopause and is diagnosed in 
approximately 1% women aged under 40 years.

• Women who experience premature menopause are 
at a higher risk of neurological diseases, psychosexual 
dysfunction, osteoporosis, mood disorders, ischemic 
heart disease, infertility and premature death

• The treatments that are readily available at hand to 
mitigate some of these adverse outcomes include 
estrogen treatment which can be initiated after the 
onset of menopause or hormone replacement 
therapy

• In scenarios where patients with irregular menstrual 
cycles or showing the symptoms of menstruation 
absence wish to address the concern of infertility, 
may consider the option of oocyte cryopreservation 
to preserve their fertility or in-vitro fertilization 
treatment (IVF) but the success of these treatments in 
the light of premature menopause onset is almost 
impossible to achieve. 



PRP in Premature ovarian failure

• Pantos et al 2019 reports case series on two women with premature ovarian failure (POF)
aged 40 and 27 years, respectively, and one menopausal woman aged 46 years.

• All patients presented with lack of menstrual cycle for over a year. The women reported
previous failed in vitro fertilization (IVF) attempts, and, after rejecting the option of oocyte
donation, they opted for the approach of autologous ovarian PRP treatment.

• Following PRP treatment, the three patients were invited to conceive naturally.

• The primary outcome was the restoration of menstruation following autologous ovarian PRP
treatment, as well as an improvement in hormonal profile, a decrease in follicle-stimulating
hormone (FSH) levels, and a concurrent increase in anti-Müllerian hormone (AMH) levels.

• Further to that, patients achieved pregnancy through natural conception within 2–6 months
following PRP treatment, resulting in currently ongoing complication-free clinical pregnancies
– a first report in the literature for menopausal and POF patients. Implementation of PRP
should be further investigated through randomized controlled trials (RCTs), as it may hold the
key to successful treatment for a certain cohort of patients exploring reproductive treatment
options following menopause.



PRP in Premature ovarian failure

Pantos et al 2019



PRP in Premature ovarian failure

Pantos et al 2019



PRP for thin endometrium

• Endometrium thickness <7mm on ultrasound is 
considered as a thin endometrium which 
usually results in cycle cancellation and hence is 
non-responsive to standard treatments posing 
a challenge in Assisted Reproductive 
Technology. 

• Numerous strategies have been utilized for the 
treatment of thin endometrium such as use of 
low-dose aspirin, use of exogenous estrogen, 
vitamin E, electroacupuncture, vaginal sildenafil 
citrate, and application of G-CSF (Granulocyte 
colony stimulation factor). 

• Ironically despite performing these remedies, 
many women do not respond to the ART



PRP for thin endometrium

Kim et al (2019) conducted a pilot study to unravel the effect of PRP therapy on thin

endometrium. They considered women who presented with a history of failed IVF cycles atleast

twice, refractory thin endometrium (EMT < 7mm), undergone more than two cycles of previous

therapy for increasing the EMT, such as, hysteroscopic adhesiolysis following hormone

replacement therapy, high dose estradiol valerate, transvaginal sildenafil administration, or

pentoxifyilline combination with vitamin E, and frozen embryo available for embryo transfer.

• Intrauterine autologous PRP administration was performed at the estrogen-primed FET cycle.

• The first autologous PRP infusion was performed on menstrual cycle day 10 which was

repeated at 3 days intervals until the thickness of endometrium reached 7 mm.

• ET was conducted 3 days after the final autologous PRP administration.

• The serum β-hCG levels were measured from peripheral blood 2 weeks after ET.

• The authors found that the use of autologous PRP significantly improved implantation,

pregnancy, and live birth rates of the patients with refractory thin endometrium .



PRP for thin endometrium
Inclusion and Exclusion Criteria

• The inclusion criteria were as follows: (a) age of 20–45 years at the time of enrollment, (b) 

endometrial thickness (EMT) of <7 mm on the human chorionic gonadotropin (hCG) 

administration day in fresh ET cycles or on the end of estrogen priming day in frozen ET 

cycles in all of the previous cycles, (c) two or more failed IVF cycles, (d) more than two 

cycles of previous therapy for increasing the EMT, such as, hysteroscopic adhesiolysis 

following hormone replacement therapy, high dose estradiol valerate, transvaginal 

sildenafil administration, or pentoxifyilline combination with vitamin E, (f) frozen embryo 

available for ET, and (g) informed consent form signed.

• The exclusion criteria were as follows: (a) hematologic disorders, hemoglobin level of 

<9.0 g/dL or platelet count of <100,000/μL, (b) auto-immune disease, (c) chromosomal 

abnormality in the patient or spouse, (d) peripheral NK cell proportion of ≥12%, (e) body 

mass index (BMI) of ≥30 kg/m2, and (f) uncontrolled endocrine or other medical 

conditions, such as prolactinemia or thyroid diseases.

Kim et al (2019)



PRP for thin endometrium
Protocol Followed

Kim et al (2019)

• On each PRP administration day, 18 mL of venous blood was drawn from the patients using 

30 mL syringes coated with 2 cc of acid citrate A, anticoagulant solution (ACD-A; Arya 

Mabna Tashkhis, Iran). 

• The blood samples were then moved into an aseptic PRP centrifuge kit (PROSYS PRP; 

Prodizen, Korea) and centrifuged at 1017 G for 3 min. 

• The buffy coat and plasma just above the buffy coat were collected, and 0.7–1.0 mL of PRP 

was produced and infused into uterine cavity. 

• Based on the data provided by the manufacturer, the platelet concentration of PRP ranged 

from 717 × 103 to 1565 × 103/μL, and the WBC concentration varied from 24,000 to 

37,000/μL.



Elements of informed consent
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Ultrasonography outcomes



Asherman’s 
Syndrome



Hysteroscopic Infusion Of Bone Marrow Aspirated 
Concentrate In Asherman’s Syndrome
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Poor Ovarian 
Reserve & 
Premature Ovarian 
Failure

• Important limiting factor for the success of any treatment modality for infertility.

• Indicates a reduction in quantity and quality of oocytes in women of reproductive age 
group.

• May be age related as seen in advanced years of reproductive life.

• May also occur in young women due to diverse etiological factors.

• With stem cells, this condition is managed by injecting bone marrow derived stem 
cells and GCSF mobilised peripheral blood derived stem cells either under the 
guidance of ultrasound or laparoscopically in the ovarian cortex.

• Majority of women require IVF treatment to attain pregnancy.

• Upto 65% results till date, varying from patient to patient.



• Primary Outcome Measures: Antral follicle count (AFC) [Time Frame: 6 months]  Every antral 
follicle is measured

• Secondary Outcome Measures : Time to Menses recovery [ Time Frame: 6 months 
]Spontaneous menstrual cycle restoration and its characteristics 

• Serum follicle stimulating hormone (FSH) and estradiol [Time Frame: 6 months] serum 
extraction for biological measurements

• Ovarian reserve dynamics [Time Frame: 6 months]ultrasound observation of follicular 
development

• Controlled Ovarian Hyper stimulation (COH) response [ Time Frame: 6 months] ovarian 
response to gonadotropins

• Pregnancy rate [Time Frame: 2 years] pregnancy rate spontaneous and after COH

• Number of good quality embryos [Time Frame: 6 months] Morphological criteria and 
developmental potential

• Number of participants with treatment-related adverse events [Time Frame: 6 months] 
Secondary effects of the received interventions following hematological and gynecological 
medical criteria.

Poor Ovarian Reserve & Premature Ovarian Failure



Protocol and Synopsis
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Protocol and Synopsis



Case Report

• A 45-year-old perimenopausal female, who was infrequently menstruating for the last 3 years, came to our fertility clinic. Her AMH level was low 0.4 ng/mL. 
On ultrasonography, ovaries were unremarkable with antral follicle count of one. Being a single mother, she did not wanted to take the option of assisted 
reproduction with the donor oocyte program.

• Several researchers have confirmed the presence of ovarian SCs, as well as bone marrow-derived SCs that have been able to colonize the ovaries and 
initiate folliculogenesis. Also few independent groups have shown the ability of autologous SCs to differentiate into primordial germ cells, which may form 
functional haploid gametes. Considering the above study, it was thought to use ABMDSC for the rejuvenation of functioning ovarian tissue and optimizing the 
success rate of achieving pregnancy through assisted reproduction.

• With the patient's written, audiovisual informed consent about the nature of the procedure to be undertaken and after explaining the pros and cons of this 
procedure, the patient was taken for the procedure. Her bone marrow aspiration was done from posterior iliac crest under local anesthesia maintaining strict 
asepsis. Aspiration was done using Jamshidi needle (13G) and 20 ml syringe prewashed with heparin. Around 120 ml of bone marrow was aspirated. 16 ml 
BMDSC were separated using the sepax (fully automated closed capability system) which uses optical sensor technology and simultaneous application of 
centrifugation and sedimentation. Considering the small size of ovaries which were not well approachable with the vaginal route and were difficult to fix for 
instillation, we preferred laparoscopic instillation of ABMDSC in ovaries. The patient was given general anesthesia; preparation for laparoscopy was done. 
Four-puncture laparoscopy with 5-mm telescope was performed. Ovaries were held at the cranial and caudal position with forcep and intraovarian instillation of 
about 1–2 ml of ABMDSC at 3–4 sites performed bilaterally as shown in Fig.

• After 8 weeks ABMDSCT, the ultrasound revealed two follicles in each ovary. In addition, the AMH improved to 0.9 ng/mL. Considering the age of the 
patient, the first cycle of egg pooling was planned immediately.

• We retrieved three eggs and one Grade A compacting embryo was frozen on day 3. On patient's insistance, we went ahead with frozen embryo transfer in 
subsequent cycle instead of second sitting of ABMDSCT. Her beta- human chorionic gonadotropin was 1280 on day 14 of embryo transfer, and a single 
intrauterine viable gestation was seen at 6 weeks on ultrasound. Noninvasive prenatal testing was done at 11 weeks which showed normal karyotype. The 
pregnancy was uneventful. A 2.7 kg female baby was delivery by cesarean birth at 38 weeks. The baby cried well after birth, had a good Apgar score, and has 
had an uneventful neonatal course so far.



•
•
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Protocol for 
SUI

• Intimacell® 

• Protocol for SUI: 

• Autologous adipocytes & secretomes  is produced by well-established 
techniques including cell harvesting from lipoaspirates, expansion of adipose 
tissue derived stem cells, and differentiation into pure and immature adipocytes.

• A mixture of Micro-fragmented Adipsoe tissues  and secretomes  injected 
transurethrally via cystoscope under local anesthesia. The injections were placed 
directly under mucosa: 1.7 cm distal from the urethral neck at 3 and 9 o’clock, 
injected volume being 4-5 ml per patient. Two additional concomitant injections 
of MAT mixed with hd-PRP(volume 2.5 ml) were performed 1.5 mm more distally 
to bring the MAT in contact with the urethral musculature.

• We followed up with patients at 3, 6, and 12 months after the injections by a 
gynecological examination, a vaginal ultrasonography, a cough test, a 24-hour 
pad test, standardized questionnaires, and urodynamic evaluations (at 6 
months).

• The primary outcome measure was the cough test. Other outcome measures 
were the 24-hour pad test, urodynamic evaluations , maximal urethral closure 
pressure [MUCP], and urethral stress profile, and patients’ evaluations of their 
quality of life.

• The mechanisms underpinning the regenerative capabilities of mesenchymal 
stem cells (MSC) were originally thought to reside in their ability to recognise 
damaged tissue and to differentiate into specific cell types that would replace 
defective cells. However, recent work has shown that molecules produced by 
MSCs (secretome), particularly those packaged in extracellular vesicles (EVs), 
rather than the cells themselves are responsible for tissue repair.



LIPOKRAFT ™️

• LIPOKRAFT ™️ is a cutting edge micro-fragmented Adipose tissue (MAT) Procedure that gently processes and uses your body's 
own fat tissue to cushion and support areas of injury or damage as your body heals itself . It’s autologous & same-sitting injection 
of adipose tissue. It enhances the healing capacities for cells as well as provide volumising effects .

• fat grafting technique using autologous micro-fragmented adipose tissue (Lipokraft) in female patients suffering from stress 
urinary incontinence

• Methods

• Patients with primary SUI or MUI with a predominant SUI component were recruited from a private academic urology practice. 
Women with a present diagnosis of cancer, untreated vaginal prolapse, incontinence of unknown etiology, overflow 
incontinence, neurogenic bladder, concomitant pelvic floor disorders, vulvar dermatosis, herpes simplex or active or recurrent 
urinary tract infections, chronic steroid use, or under the age of 18 were excluded. Prior to undergoing Lipokraft anti-
incontinence medications were withheld for an appropriate washout period, and then video urodynamics were performed to 
obtain baseline filling and voiding parameters.

• Subjective (patient visual analog score) and objective (patient reported pad counts, and physician documented cough stress test)
measurements were performed at baseline (pre-treatment), three, six, and twelve months post-operatively. Urodynamics were 
repeated at six months to measure the leak point pressure (LLP) if leakage was present.

• The patient was restricted from taking nonsteroidal anti- inflammatory medications for three days prior to and for two weeks 
after Lipokraft treatment to minimize risk of bleeding. Steroids were also withheld for three days prior to and for 12 months after 
so as not to affect the regenerative process.

• Harvesting of adipose tissue and micro-fragmentation of the lipoaspirate.



LIPOKRAFT ™️

• The lipoaspiration procedure involves two steps: infiltration and aspiration. The harvesting site is chosen by the 
patient’s body habitus: lower abdomen, lower back, hips, or outer thighs. The goal is to collect 60 ml, and then 
the aspirated adipose tissue is inserted into the Lipokraft procedure.The adipose is then micro-fragmented, 
filtered, and purified from oils and residual blood cells. Ultimately, ~20% of the original 60 mL is obtained as final 
lipoaspirate and used for mid- urethral injections through a needle of 21 G.

• Re-inoculation

• An injection needle, inserted via a cystoscope, is used to inject 10-20 mL of Lipokraft at the sphincteric level, 
typically at the 3, 6, 9 and 12 o’clock positions, as well as at the bladder neck and in the peri- urethral space. 
Injected volume is dictated by the individual patient and condition; more severe weakness requires greater 
volume of injection.

• After withdrawal of the cystoscope, the bladder is drained with an 8-French foley catheter and the patient is given 
the opportunity to void.



Managing Male Infertility

• Oligospermia : A male infertility issue characterised by low sperm count.

• Azoospermia : A complete absence of sperm from the fluid ejaculated during 
orgasm (semen).

• Erectile dysfunction : Occurs when a man can’t get or keep an erection firm 
enough for sexual intercourse.

• With stem cells, these conditions are managed by injecting bone marrow 
derived stem cells and GCSF mobilised peripheral blood derived stem cells in 
the testis (for oligospermia and azoospermia) and in corpora cavernosa (for 
erectile dysfunction).

• The success rate is upto 60% in all the three conditions.



Azoospermia

• 60 ml of Bone marrow will aspirated for stem cells isolation and preparation. 

• 5 ml of stem cells prepared injected into testis.

• Cases Improvement Time Frame: 12 Weeks 

• Serum Hormonal Profile: ( Elevation of testosterone levels, decreasing of FSH, LH and 
Prolactine Levels); Testicular Size (increased size); and Sexual Potency (increased 
sexual potency).

• Exclusion Criteria: 

• Patients with obstructive Azoospermia

• Men with previous surgery in testis

• Men with infectious genital diseases and anatomical abnormalities of the genital tract

• Those with major medical problems such as malignancy, hepatitis, etc. Chromosomal 
aberration (e.g. Y microdeleion, trisomy)



Intra Testicular Infusion Of BMAC
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Erectile Dysfunction

• The term "Penoplasty" refers to a combination of procedures 
the surgeon may use depending on the result the patient is 
looking for, Eg. penile lengthening, girth enhancement, or 
both. In order to obtain the desired result, the following 
procedure :

• Laser division of the suspensory ligament (penile lengthening)

• Suprapubic cutaneous laser-plastic surgery (V-Y flap surgery)

• Suprapubic vibroliposculpture (suprapubic lipectomy)

• Penoscrotal webbing plastic surgery

• Lipo-sculpture of the penis (girth enhancement)



• It is now possible to increase the length and girth of the 
penis, individually or (better) in association, through 
quick and relatively simple surgical operations.

• At present, such surgical methods are standardised. All 
our procedures are outpatient procedures, with 
discharge within a few hours from the surgery.

• Regenerative Medicine have added many advances . 
Length, Girth and Angiogenesis ( Erection) in single 
procedure .

• Phallosplasty(For Length + Nanofat along SVF. ( Girth)+ 
SVF mixed with PRP( Erection)

Erectile Dysfunction



• Patients' satisfaction was assessed using 5-points Liken scale pre-
operatively and 2 weeks, 3 months postoperatively. Also, the pen scrotal 
junction to glans tip length was measured pre and post-operatively to 
measure the percent of newly exposed ventral penile shaft skin.

• Results: Showed that patients satisfaction was significantly improved post-
operatively (p-value 0.001). Concerning the post-operative complication; 
only one case had ecchymosis, one skin dehiscence, and one superficial 
skin infection. 

• Conclusion: Ventral Phalloplasty is considered to be safe, none time 
consuming surgical technique, with minimal post-operative complications 
that improves the patients' satisfaction about their penile length after 
penile prosthesis implantation. Nanofat + SVF combined given 
enhancement of Girth in around 30%. PRP+SVF: given new angiogenesis 
which leads to erection.

Erectile Dysfunction



Intra Corporal cavernous Infusion





Stem Cells and 
Cell based 
therapy in  
Cosmetic 
Gynecology

• PRP Fat Transfer PRF Gel

• NanoFat 

• Adipose derived stem cells

• Indications: 

• PRF gel and fat transfer for volume 
restoration, Rejuvenation of vulvar skin 
and vaginal wall, Vaginal recalibration, 
Labiaplasty of labia majora 
(Augmentation and Rejuvenation), 
vulvar dystrophy, post menopausal 
female genital atrophy lichen sclerosis, 
vaginal Tightening and rejuvenation
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