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Abstract 

Objectives To assess the value of intraovarian PRP in women with low ovarian reserve.

Search strategy Screening of databases from inception to January 2023 using the keywords related to “Platelet-rich 
plasma” AND “poor ovarian reserve” OR “ovarian failure”.

Selection criteria Fourteen studies (1632 participants) were included, 10 included women with POR, 1 included 
women with POI and 3 included both POR and POI women.

Data collection and analysis Extracted data included study settings, design, sample size, population characteristics, 
volume, timing and preparation of PRP administration, and outcome parameters.

Main results AMH level was evaluated in 11 studies (2099 women). The mean difference (MD) was 0.09 with 95% 
CI of – 0.06, 0.24 (P = 0.25). Antral follicular count level was assessed in 6 studies (1399 women). The MD was 1.73 
with 95% CI of 0.81, 2.66 (P < 0.001). The number of oocytes retrieved was evaluated in 7 studies (1413 women). The 
MD was 1.21 with 95% CI of 0.48, 1.94 (P = 0.001).

Conclusion This systematic review found a significant improvement of AFC, the number of retrieved oocytes, 
the number of cleavage embryos and the cancellation rate in women with POR.

Trial registration Registration number CRD42022365682.

Keywords Platelet-rich plasma, PRP, Autologous platelet-rich plasma, Poor ovarian reserve, Ovarian insufficiency

Synopsis
Intraovarian PRP injection improved AFC, the number of 
retrieved oocytes, the number of cleavage embryos and 
the cancellation rate in women with POR.

Introduction
The ovary is considered as the biological clock that con-
trol the aging process in the female [1].

Ovarian aging is defined as gradual decrease in oocyte 
quality and quantity and eventful ovarian function 
exhaustion [2].
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Two types of ovarian aging are known. Physiologi-
cal aging is the natural deterioration of ovarian func-
tion with age that end in menopause, while pathological 
aging is the premature diminishment of ovarian func-
tion as a result of certain pathogenic factors [3].

Pathological ovarian aging includes premature ovar-
ian insufficiency (POI), diminished ovarian reserve 
(DOR) and poor ovarian response (POR) for controlled 
ovarian hyperstimulation (COH) [4].

POR is not uncommonly encountered during COH. 
Its prevalence is between 5 and 35% of women with 
subfertility. It is defined as failure of the ovary to 
respond adequately to standard ovarian induction pro-
tocols and production of adequate ova. It is one of the 
rate limiting steps in success of IVF that is character-
ized by low or even failure of oocyte retrieval, higher 
rates of cycle cancelation and the lower probability of 
pregnancy [5].

Many interventions have been suggested to improve 
the outcome of COH in POR. These include pretreat-
ment with aromatase inhibitors, human chorionic gon-
adotropin or androgens [6]; adjuvant treatment with 
estrogen agonists, luteinizing hormones [7]; starting with 
the maximum dose of gonadotropin [8]; or the use of 
alternative protocols as microdose flare up [9], short flare 
up, agonist stop [10], antagonist (standard or delayed 
start) [11] or luteal phase support using follicle stimulat-
ing hormone [12].

Currently, there is no definitive treatment to reestablish 
normal ovarian function in women with POI [13].

But there are treatments for associated symptoms, in 
addition to treatments for reduction of associated risks. 
These include hormonal therapy, calcium and vitamin 
D supplementation, regular physical activity, keeping 
healthy body weight and emotional support [14].

Platelet-rich-plasma (PRP) is prepared from fresh 
whole blood through its centrifugation. The resultant 
precipitate is free from both red and white blood cells 
and rich in cytokines and growth factors as VEGF, TGFβ 
and PDGF that are released from α-granules of activated 
platelets [15].

Due to its high regenerative and anti-inflammatory 
properties, PRP is used in numerous medical fields, 
including orthopedics and ophthalmology [16].

PRP was first used to improve refractory thin endome-
trium in IVF [17].

It is currently studied in women with implantation fail-
ure, intrauterine synechia and POI. However, the results 
of its use showed contradictory findings [18].

PRP is a novel technique used in gynecology. The 
results of its use for improving and restoring ovarian 
function are conflicting among different studies. There is 
no sufficient data to support or decline its use. This raises 

the need for a properly conducted meta-analysis to guide 
its use in women with inadequate ovarian response.

This systematic review and meta-analysis aimed to 
assess the effects of intraovarian PRP injection in women 
with POI and poor ovarian response.

Material and Methods
The study protocol was prepared based on the Preferred 
Reporting Items for Systematic reviews and Meta-Anal-
yses (PRISMA) guidelines for meta-analysis. The pro-
tocol was prospectively registered at PROSPERO with 
CRD42022365682 number.

Eligibility criteria, information sources, search strategy
Two authors (AM, WSR) independently searched Med-
line, Embase, Web of Science, Scopus, the Cochrane 
Central Register of Controlled Trials electronic data-
bases from inception to January 2023 using the keywords 
“Platelet-rich plasma” OR “PRP” OR “Autologous plate-
let-rich plasma”) AND “premature ovarian failure” OR 
“decreased ovarian reserve” OR “premature menopause” 
OR “premature ovarian insufficiency” and their MeSH 
terms (Supplementary Table S1). Direct contact with 
authors via email was done to provide any clarifications 
or additional data.

Study selection
All published and unpublished studies without language 
limitations (whether published in English or other lan-
guages) that involved intraovarian PRP injection in 
women with inadequate ovarian response or ovarian 
insufficiency were searched for. This systematic review 
included all prospective and retrospective studies, 
whether quasiexperimental, case control or comparative 
pilot ones, that involved the intraovarian PRP injection 
in women with POI and / or POR. Subgroup analysis for 
quasi-experimental, retrospective and case control stud-
ies were done. Both transvaginal and laparoscopic injec-
tion routes were also included. Non-human,invitro (cell 
culture) studies, case reports and studies with non-clearly 
reported outcomes or non-clear methodology (and can-
not be clarified by author correspondence) were excluded 
from the analysis.

Data extraction
Two authors (AM and AO) independently assessed the 
titles and abstracts of all search results, then assessed 
the full articles of the related trials. Any disagreement 
between the 2 authors for inclusion or data extrac-
tion was discussed with other coauthors. Extracted data 
included study settings, design, participants’ charac-
teristics and number, PRP preparation method, inter-
vention time and technique, outcome parameters, trial 
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registration and funding details. Contacting the authors 
to clarify any unclear data via email was done.

Outcome parameters included serum AMH, basal FSH, 
basal E2, antral follicular count, spontaneous pregnancy 
rate, number of oocytes retrieved, number of cleavage 
and good quality embryos, fertilization, cancelation, clin-
ical pregnancy, chemical pregnancy and live birth rates.

Assessment of risk of bias
The Newcastle–Ottawa scale (NOS) [19] quality assess-
ment of Non-randomized studies was done. The NOS 
star system uses 3 main assessments: the selection of the 
exposed and non-exposed groups; the comparability of 
the groups (before and after assessment or cases and con-
trol); and the ascertainment of both exposure and out-
come (proper follow up). Absent and unclear data were 
requested through authors contact.

The GRADE system was used to assess the quality 
of evidence [19]. GRADE included risk of bias in the 
included studies, inconsistency, indirectness, impreci-
sion, and publication bias. Serious concerns in each item 
decrease the evidence by 1 level while very serious ones 
decrease the evidence by 2 levels.

The levels were classified as high, moderate, low or very 
low according to the presence of strong, moderate, low or 
very low evidence that the true effect is close to the effect 
estimate, respectively.

Data synthesis
The mean difference with the corresponding 95% CI was 
calculated for continuous data. No meta-analysis was 
done for dichotomous data as a result of marked hetero-
geneity of the outcome parameters. The effect size was 
obtained using the random effect model through the 
Mantel-Hansel method.

The I2 statistic and Cochran’s Q test were used to assess 
the heterogeneity of the included studies. A P-value 
of < 0.05 in the Q-test or  I2 > 40% is considered as sig-
nificant. The Review Manager (RevMan) version 5.4.1 
(The Nordic Cochrane Centre, Cochrane Collaboration, 
2020, Copenhagen, Denmark) was used for all statistical 
analysis.

Results
Study selection
Our search yielded 1885 studies through databases (505 
from PubMed, 113 from  Embase, 624 from  Scopus, 84 
from  Web of Science, and 559 from  clinical trials), 972 
of them were screened after removal of duplicates, 29 
screened for full text, 14 studies were included in quanti-
tative and qualitative synthesis (Fig. 1).

Study characteristics
Table  1 summarized the main characteristics of the 
included studies.

Fourteen studies (1632 participants) were included in 
our analysis, 10 studies included women with POR [21, 
23–28, 30–32], 1 study included women with POI [22] 
and 3 studies included both POR and POI women [20, 
29, 33]. Among the included studies, 9 were Quasi-exper-
imental [20–23, 26, 28–30, 32], 3 were retrospective [24, 
27, 33] and 2 were case control studies [25, 31].

All the studies were conducted at a single center except 
Navali et al. [26]; Pacu et al. [27] that were conducted in 
2 centers. Three studies were conducted in Iran [20, 24, 
26], 3 in Turkey [22, 23, 33], 2 in USA [21, 30] and 1 study 
was conducted in each of the following countries, Greece 
[29], India [32], Macedonia [31], Romania [27], Ukraine 
[28] and Venezuela [25].

PRP volume injected was 0.2 ml in one study [25], 1 ml 
in 1 study [30], 2—4 ml in 9 studies, and 4–8 ml in 4 stud-
ies [21–23, 32]. The timing of PRP injection was random 
in all amenorrheic women and those with POI. In women 
without amenorrhea, PRP injection was done in day 1 -10 
in 2 studies [22, 23], day 3–5 in 3 studies [21, 27, 29], day 
7, 8 or 9 in one study [25], day 10 in one study [20], at 
time of follicular rupture in 1 study [24], at time of ovum 
pickup in 1 study [26] and not determined in 4 stud-
ies [28, 30–32]. The route in all studies was ultrasound 
guided transvaginal injection except in those with non-
accessible ovarian who underwent laparoscopic injection.

Risk of bias of included studies
Newcastle–Ottawa Scale was used to evaluate quality of 
the included studies (Table 2) and GRADE quality of evi-
dence was separately done for each individual outcome 
criteria (Table 3).

Synthesis of results
Anti-Mullerian hormone (AMH) level was evaluated in 
11 studies with 2099 POR women. The mean difference 
(MD) was 0.09 with 95% CI of – 0.06, 0.24 (P = 0.25). 
Subgroup analysis according to type of the involved stud-
ies revealed that AMH was reported in 7 Quasi-experi-
mental studies (1744 women) with MD of 0.10 and 95% 
CI of [0.04, 0.16] (P < 0.001), 2 retrospective studies (232 
women) with MD of 0.02 and 95% CI of [-0.15, 0.18] 
(P = 0.84) and 2 case control studies (123 women) with 
MD of 0.09 and 95% CI of [-0.80, 0.98] (P = 0.85) (Fig. 2).

Basal Follicle stimulating hormone (FSH) level was 
assessed in 9 studies with 1880 POR women. The mean 
difference (MD) was 1.56 with 95% CI of – 1.53, 4.64 
(P = 0.32). Subgroup analysis according to type of the 
involved studies revealed that FSH was reported in 6 
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Quasi-experimental studies (1708 women) with MD of 
3.39 and 95% CI of [-0.72, 7.49] (P = 0.11), 1 retrospec-
tive study (40 women) with MD of -0.22 and 95% CI of 
[-2.49, 2.05] (P = 0.85) and 2 case control studies (132 

women) with MD of -3.02 and 95% CI of [-8.86, 2.82] 
(P = 0.31) (Fig. 3).

Basal serum estradiol (E2) level was assessed in 4 stud-
ies with 598 POR women. The mean difference (MD) 

Fig. 1 PRISMA flow chart
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was -9.88 with 95% CI of – 26.18, 6.41(P = 0.23). Sub-
group analysis according to type of the involved studies 
revealed that basal E2 was reported in 3 Quasi-experi-
mental studies (558 women) with MD of -11.46 and 95% 
CI of [-29.76, 6.85] (P = 0.22), and 1 case control study (40 
women) with MD of -1.48 and 95% CI of [-20.07, 17.11] 
(P = 0.88) (Fig. 4).

Antral follicular count (AFC) level was assessed in 6 
studies with 1399 POR women. The mean difference 
(MD) was 1.73 with 95% CI of 0.81, 2.66 (P < 0.001). Sub-
group analysis according to type of the involved studies 
revealed that AFC was reported in 4 Quasi-experimental 
studies (1276 women) with MD of 1.73 and 95% CI of 

[1.03, 2.43] (P < 0.001), 1 retrospective study (40 women) 
with MD of 0.40 and 95% CI of [-0.38, 1.18] (P = 0.31) and 
1 case control study (83 women) with MD of 3.24 and 
95% CI of [3.14, 3.34] (P < 0.001) (Fig. 5).

The number of oocytes retrieved was evaluated in 7 
studies with 1413 POR women. The mean difference 
(MD) was 1.21 with 95% CI of 0.48, 1.94 (P = 0.001). Sub-
group analysis according to type of the involved stud-
ies revealed that the number of oocytes retrieved was 
reported in 3 Quasi-experimental studies (1150 women) 
with MD of 1.50 and 95% CI of [1.16, 1.83] (P < 0.001), 2 
retrospective studies (140 women) with MD of 0.87 and 
95% CI of [0.48, 1.25] (P < 0.001)and 2 case control stud-
ies (123 women) with MD of 0.62 and 95% CI of [-4.13, 
5.37] (P = 0.8) (Fig. 6).

The number of cleavage embryos was evaluated in 4 
studies with 625 POR women. The mean difference (MD) 
was -1.16 with 95% CI of -1.76, -0.57 (P < 0.001) (Fig. 7).

The cancellation rate was evaluated in 3 studies with 
234 POR women. The Odds Ratio (OR) was 0.36 with 
95% CI of 0.21, 0.63 (P < 0.001) (Fig. 8).

In women with POI, AMH and basal FSH levels were 
reported in 2 studies with 78 women and revealed a MD 
of 0.23 and -1.76 with a 95%CI of -0.29, 0.75 and-2.53, 
-1.0 and P values of 0.39 and < 0.001 respectively.

The rate of spontaneous pregnancy in both women 
with POR and POI are reported in Table 4.

Table  4 summarized the number of good quality 
embryos, fertilization rate, clinical pregnancy rate, chem-
ical pregnancy rate, and live birth rate in women with 
POR and those with POI. No meta-analysis was done for 
these outcomes as a result of marked heterogeneity and 
incomplete reporting (data were not completed after 
several emails to authors).

Table 2 Quality assessment of the included studies using 
Newcastle–Ottawa Scale

[Study] Selection Comparability Outcome 
/Exposure

Aflatoonian 2021 [20] *** * ***

Barad 2022  [21] *** * ***

Cakiroglu 2020  [22] *** * ***

Cakiroglu 2022  [23] *** * ***

Farimani 2021  [24] *** * **

Melo 2020  [25] *** * ***

Navali 2022 [26] *** * **

Pacu 2021 [27] ** * **

Petryk 2020  [28] *** * *

Sfakianoudis 2020 [29] *** * ***

Sills 2020  [30] *** * *

Stojkovska 2019  [31] *** * ***

Tandulwadkar 2020  
[32]

*** * **

Tulik 2022  [33] *** * ***

Table 3 GRADE quality of evidence

AMH Anti-Mullerian hormone, AFC Antral follicular count, CI Confidence Interval, E2 Estradiol, FSH Follicle stimulating hormone, N Not serious, S Serious

Outcome No studies Risk of bias Inconsistency Indirectness Imprecision Publication 
bias

Quality

Sample size Wide CI

AMH 11 S S N N N N Low

FSH 9 S S N N N N Low

E2 4 S S N S S N Very Low

AFC 6 S N N N N N Moderate

Spontaneous pregnancy 5 S N N S S N Very Low

Number of oocytes retrieved 7 S N N N N N Moderate

Number of cleavage embryos 4 S N N N N N Moderate

Cancellation rate 3 S N N S N N Low

Fertilization rate 3 S S N S S N Very low

Clinical pregnancy rate 9 S N N N N N Moderate

Chemical pregnancy rate 3 S N N S N N Low

Live birth rate 7 S N N N N N Moderate
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Discussion
Main findings
In our meta-analysis, we included 14 studies that evalu-
ated the value of intraovarian injection of PRP in women 
with POR and POI.

Although there was an improvement of baseline hor-
mones (AMH, FSH and E2) after intraovarian injection of 
PRP, this improvement failed to reach statistical signifi-
cance (except the improvement of serum AMH analyzed 
in quasi-experimental studies).

This meta-analysis found a beneficial effect of intrao-
varian PRP injection on AFC (in quasi-experimental 
and case control studies), the number of retrieved 
oocytes (in quasi-experimental and retrospective 
studies), the number of cleavage embryos and the 
cancelation rate. These effects had moderate evidence 
regarding AFC, the number of oocyte retrieved and the 
number of cleavage embryos and low evidence regard-
ing cancelation rate.

The effects of intraovarian PRP injection on clinical, 
chemical and live birth rate cannot be properly assessed 
as most of the included studies reported no data about 
these outcomes before PRP injection. However, the 

occurrence of spontaneous pregnancy, clinical pregnancy 
and live birth in women with POI reflects a significant 
change in these women.

The effects of PRP are linked to its high regenerative 
and anti-inflammatory properties. PRP was found to 
reduce inflammation, postoperative bleeding and infec-
tion. It also accelerates wound healing, osteogenesis and 
soft tissue healing [34].

The effect of PRP on AFC and the number of retrieved 
oocyte is more obvious than its effect on hormonal 
assessment. This may be explained by the physical recov-
ery of the ovarian tissue that may precede its functional 
and hormonal recovery. Longer follow up may detect a 
functional recovery with improvement of the ovarian 
reserve hormone markers.

These tissue regenerative effects are linked to the 
growth factors contained in platelet granules. These 
growth factors include insulin-like growth factors, trans-
forming growth factor-β, epidermal growth factor, and 
vascular endothelial growth factor [35].

These growth factors play important roles in cell migra-
tion, differentiation, and proliferation besides the activa-
tion of angiogenesis [36].

Fig. 2 AMH level in included studies
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The inverse correlation between the concentration of 
growth hormone and growth factors with aging is docu-
mented in a previous study [37].

In a recent meta-analysis by Maged and colleagues 
in 2023, intrauterine and subendometrial injection of 
PRP were proved to improve the IVF cycle outcomes 

as implantation, clinical pregnancy, live birth rates and 
endometrial thickness in infertile women with previous 
implantation failure and those with refractory thin endo-
metrium [19].

In rats with bilateral adnexal torsion, PRP injection was 
successful in prevention of ischemia and promotion of 

Fig. 3 Basal FSH level in included studies

Fig. 4 Basal E2 level in included studies
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Fig. 5 Antral follicular count in the included studies

Fig. 6 Number of oocytes retrieved in included studies
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reperfusion through increase in growth factors, mainly 
VEGF [38].

Strengths and limitations
This meta-analysis is the first comprehensive one evalu-
ating the effects of intraovarian PRP injection in women 
with POR and POI. Although intraovarian PRP injec-
tion is a recent procedure, this meta-analysis included 
14 studies. These represent all the available trials reached 
by extensive independent searching of all available pub-
lished and unpublished. A separate analysis was done for 
POR and another one for women with POI. Adequate 
subgroup analysis according to different study designs for 
all the available outcomes was done.

This meta-analysis is not without limitations. None of the 
included studies was RCT, so it carries a high risk of bias. 
Most of the studies did not report the clinically significant 
outcomes such as clinical pregnancy and live birth rates. 
Even the studies that reported these outcomes failed to 
compare them either to before intervention nor to controls. 
There is marked heterogeneity among the included stud-
ies regarding the study design, baseline hormonal levels, 
timing of PRP injection, the time for the outcomes assess-
ment and reporting of outcomes. We used the random 
effect method for comparison to compensate for this het-
erogeneity. The data may be limited by the fact that some 
of the patients included have received concomitant other 
treatments.

Despite these limitations that were expected as this 
line of treatment is recently introduced in the field of 
infertility, the promising findings of our study encour-
age the conduction of a well-designed randomized con-
trol study with proper selection criteria and low risk of 
bias to confirm these results.

Comparison with existing literature
Although there are many systematic reviews conducted 
to assess the benefits of PRP in skin, eye and bone dis-
eases, only a few studies were conducted on infertility. 
Only one systematic review studied intraovarian PRP in 
women with POR or ovarian Insufficiency [39].

However, this systematic review included only 4 stud-
ies. Most of them did not evaluate pregnancy charac-
teristics as clinical pregnancy, chemical pregnancy, or 
live birth rates. They failed to conduct a meta-analy-
sis of 4 studies with marked heterogeneity. Also, this 
review lacks any subgroup analysis.

Our meta-analysis suggests that intraovarian PRP 
injection could be tried in all women with POI and 
those with POR in whom other measurements to 
improve their ovarian response failed. PRP is relatively 
a safe procedure that improves the ovarian response 
and function. With progress in preparation of PRP and 
addition of other stimulatory, growth factors and stem 
cells, it can provide future hope for fertility in those 
women suffering from POI.

Fig. 7 Number of cleavage embryos in included studies

Fig. 8 Cancellation rate in included studies
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Table 4 Outcome parameters reported among the included studies

POI Premature ovarian insufficiency, POR Poor ovarian response, PRP Platelet rich plasma

Outcome Type of participants Study Results

Number of good quality embryos POR Barad 2022  [21] Before PRP 32.1% GI 14.9% GII
After PRP 35.8% GI 7.4% GII

Sfakianoudis 2020  [29] Before PRP 8/18 (44.4%)
After PRP28/58 (48.2%)

Pacu 2021 [27] Before PRP 0.33 ± 0.49
After PRP 0.76 ± 0.75
P value 0.073

Spontaneous pregnancy POR Aflatoonian 2021 [20] After PRP 8/17

Cakiroglu 2022  [23] After PRP 22/510

Navali 2022 [26] After PRP 3/30

Petryk 2020  [28] After PRP 4/38

POI Aflatoonian 2021  [20] After PRP 0/9

Cakiroglu 2020  [22] After PRP 23/311

Sfakianoudis 2020  [29] After PRP 8/55 (3/18 POI,4/24 perimenopausal, 
1/13 menopausal)

Fertilization rate POR Cakiroglu 2022  [23] Before PRP 57.6%
After PRP 66.9%
P value 0.008

Tulik 2022  [33] Before PRP 24/58
After PRP 104/144
P value 0.976

Stojkovska 2019  [31] Cases 80.67 ± 25.42
Control 65.6 ± 25.35
P value 0.44

POI Cakiroglu 2022  [23] After PRP 55.8 ± 29.1

Tulik 2022  [33] After PRP 0.77 ± 0.72

Clinical pregnancy rate POR Cakiroglu 2022  [23] After PRP 83/276

Petryk 2020  [28] After PRP 7/13

Sfakianoudis 2020  [29] After PRP 14/30

Farimani 2021  [24] After PRP 28/287

Pacu 2021 [27] After PRP 2/20

Tulik 2022  [33] Before PRP 1/50
After PRP 7/84
P value 0.16

Melo 2020  [25] Cases 11/46
Control 1/37

Stojkovska 2019 [31] Cases 33.33 ± 44.99
Control 10.71 ± 28.95
P value 0.69

POI Cakiroglu 2020  [22] 13/57 (7/28 fresh, 6/29 frozen ET)

Chemical pregnancy rate POR Barad 2022  [21] After PRP 6/80

Petryk 2020  [28] After PRP 7/13

Melo 2020  [25] Cases 12/46
Control 2/37

Live birth rate POR Aflatoonian 2021  [20] After PRP 4/17

Barad 2022  [21] After PRP 2/80

Cakiroglu 2022  [23] After PRP 12/510 spontaneous 54/276 IVF

Petryk 2020  [28] After PRP 6/13

Sfakianoudis 2020  [29] After PRP 12/30

Pacu 2021 [27] After PRP 2/20

Tulik 2022  [33] Before PRP 0/50
After PRP 4/84
P value 0.296

Melo 2020  [25] Cases 4/46
Control 1/37

Stojkovska 2019  [31] Before PRP 40 ± 50.71
14.29 ± 36.31
P value 0.71

POI Cakiroglu 2020  [22] After PRP 16/311 spontaneous 9/87 IVF
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Conclusions
This systematic review found a non-significant improve-
ment in ovarian hormones (AMH, basal FSH or basal E2) 
and a significant improvement of AFC, the number of 
retrieved oocytes, the number of cleavage embryos and 
the cancellation rate. However the quality of evidence of 
these findings was not high. A well designed RCT with 
adequate blinding, with properly selected inclusion cri-
teria considering the level of ovarian reserve markers 
should be conducted to provide the needed evidence. 
Also setting an optimum level of different ovarian reserve 
markers to achieve the maximum benefits from intrao-
varian PRP injection is recommended.
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