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Abstract: The term ovarian rejuvenation is used for treatments aiming to reactivate ovarian function in women
suffering from premature ovarian insufficiency or women with poor ovarian response following ovarian
stimulation treatments. Following Bologna criteria, patients with poor ovarian response (POR) are those
patients with at least one previous stimulated cycle with POR, are of advanced maternal age, and have an
abnormal ovarian reserve. Patients with at least 3 failed I\VF cycles due to poor ovarian response (POR) and patients
with POF with amenorrhea for at least 6 months, low estradiol, and high concentrations of LH and FSH were referred for
ovarian PRP treatment. Out of 190 procedures, 15 were performed using the THL as there was an inaccurate visibility by
vaginal ultrasound. Under direct visualization, PRP was injected in each ovary using a 19G needle. In the 53 patients
referred for IVF, an embryo transfer was possible in 40% of the started cycles (n=21); the pregnancy rate per transfer was
52% with a live birth rate of 24%. The access to the pelvis by the THL enabled a direct visualization of both ovaries
allowing a correct injection. Due to maternal age, patients should be informed of the elevated risks of 40% - 50% of
biochemical pregnancies or miscarriages.

Keywords: poor responder; premature ovarian failure; platelet-rich plasma; transvaginal hydro-
laparoscopy

Introduction

The term ovarian rejuvenation is used for treatments aiming to reactivate ovarian function in
women suffering from premature ovarian insufficiency or women with poor ovarian response
following ovarian stimulation treatments. Primary ovarian insufficiency (POI)or primary ovarian
failure (POF) is a condition defined by the loss of normal ovarian function before the age of 40.
Women diagnosed with POI suffer from oligo-amenorrhea, hot flushes, and conception problems.
Various studies report that 1% - 3.7% of women suffer from POI (Lagergren et al., 2018, Rudnicka et
al., 2018). It can be due to genetic factors (Turner, Fragile X, galactosemia). Still, etiology encompasses
other multifactorial factors like immunological, environmental, smoking, and iatrogenic treatments
like chemotherapy, radiotherapy, and extensive pelvic surgery. Nevertheless, in a majority of cases,
the etiology remains unknown (Vabre et al., 2017). The diagnostic criteria following ESHRE
guidelines are oligo/amenorrhea for at least 4 months and 2 consecutive FSH>25IU/L with a 4-week
interval before the age of 40 (Webber et al., 2016). Following Bologna criteria, patients with poor
ovarian response (POR) are those patients with at least one previous stimulated cycle with POR, are
of advanced maternal age, and have an abnormal ovarian reserve (Ferraretti et al., 2011). The incidence
of poor ovarian response is 25-29 % in IVF cycles (Keay and Jenkins, 2005) and >50% in women aged > 40
years (Ferraretti et al., 2011, Keay and Jenkins, 2005). The regenerative capacity of PRP has been known for a
long time and is used regularly in orthopedics and esthetic medicine (Leo et al., 2015). Recently the use of PRP
has been described as one of the add-ons in fertility treatment in an attempt to induce ovarian reactivation(Pantos
et al., 2019, Sharara et al., 2021, Sills and Wood, 2019). Animal studies showed a positive effect on ovarian
function after the ovarian injection of PRP. After induction of POl by chemo toxic agents in rats, intra-ovarian
PRP injection reduced the extent of follicular atresia and inflammatory responses with a decreased
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concentration of FSH after 8 weeks (Ahmadian et al., 2020, Dehghani et al., 2018). Intra-ovarian injection of
PRP in cows with hypoovarian function resulted in the normalization of ovulatory function and increasing
numbers of harvested oocytes (Cremonesi et al., 2020). PRP has a 3-5-fold higher concentration of platelets
compared to peripheral blood and a 5-10-fold higher concentration of growth hormones (Sharara et al., 2021).
Routinely intra-ovarian application of the PRP is done transvaginal under ultrasound guidance. In patients with
POR ovaries are mostly clearly visible under ultrasound and injection can easily be performed. In patients with
POF with amenorrhea of at least 6 months, ovaries are small without the presence of antral follicles, and as such
identification by ultrasound can be challenging. To avoid incorrect application, we decided to perform the intra-
ovarian injection of PRP in these patients using the technique of transvaginal hydro-laparoscopy (THL)
enabling injection under direct endoscopic visualization.

Materials and Methods

Patients with at least 3 failed IVF cycles due to poor ovarian response (POR) and patients with
POF with amenorrhea for at least 6 months, low estradiol, and high concentrations of LH and FSH
were referred for ovarian PRP treatment. After collecting 60 ml of blood, the sample is centrifuged
for 4 min at 3200 revolutions per minute in a special vial (Figure 2). The final concentration of platelets
is 600000-700000/ ul. Using a 19G needle 3ml of PRP is injected through a single injection place into
each ovary under ultrasound guidance or in the case of POF access to the pelvis is gained by THL.
All the procedures are performed under conscious sedation in a day hospital setting. A second PRP
application is performed 4-6 weeks later.

Figure 2. Visualization of the ovary and injection needle in a patient with POF.

Technique

The technique of THL is based upon a simple needle puncture technique of the posterior fornix
using a spring-loaded needle with a soft transition from the needle diameter to the diameter of the
outer trocar, enabling the endoscope's insertion (Figure 1). The technique is extensively described in
previous publications (Campo et al., 1999, Gordts et al., 2000, Gordts et al., 1998, Tros et al., 2020,
Watrelot et al., 1999). It is an ambulatory procedure performed in a day hospital setting under
conscious sedation. In a recent publication of 2288 THL procedures, the failure rate of access was 1%
due to tenting of the peritoneum and the complication rate was 0.74%, in 4 patients due to small
bleeding at the posterior leave of the broad ligament requiring a laparoscopy for non-complicated
hemostasis with bipolar and in 13 patients due to a perforation of the rectum only requiring a
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conservative approach with 6 day of antibiotics. (Gordsts et al., 2021). The rectal perforation rate in a
much larger series of 13360 procedures was 0.37% (n=50). All patients were treated with antibiotics
for 6 days, not requiring surgery (Gordts S et al., 2008). Most of these perforations are retro-peritoneal
due to the presence of adhesions, are directly visualized and the lesion is maximal 4 mm.

Figure 1. (a) Mounted system of the springloaded needle with smooth dilatation of diameter needle

till the diameter of the outer trocar. (b) 2.9 mm endoscope. (c) Obturator and trocar with operative
channel.

All patients were informed that the treatment of ovarian PRP is still experimental and that up
till now not enough data are known to predict a successful outcome; informed consent was given
also for THL in case this has to be performed.

Results

Of the 190 procedures, 82 patients (mean age 39 + 4) had enough follow-up to evaluate the live
birth rate. We limited our data analysis to this group of patients as this is their final goal. 53 patients
were referred for an IVF treatment and 29 were after discussion opting for a spontaneous evolution.
Out of 190 procedures, 15 were performed using the THL as there was an inaccurate visibility by
vaginal ultrasound. Under direct visualization, PRP was injected in each ovary using a 19G needle
(Cook®).

Where initially 2 — 3 injection places were used as described in the literature, it became clear at
THL that the PRP injected at the second or third injection place came out via the previous injection
places. For this reason, we now limit the injection of PRP to one injection place. In contrast to patients
with POR, the ovaries of POF patients are smaller, have mostly a more yellow aspect, and in the
absence of visual antral follicles, consistency is harder and more fibrotic. As a consequence,
puncturing of such a smaller and more fibrotic ovary and the presence of a watery distension medium
used for the THL procedure, the ovaries tend to slide away and utmost attention must be paid to
place the punction needle perpendicular to the ovarian surface avoiding the needle to slide away. It
requires rotating the endoscope to obtain the correct positioning of the needle (Figure). There were
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no direct or late complications. The pregnancy rate in the group of patients with spontaneous
evolution was 24% with a live birth rate of 14 %. In patients with POF, cycle recovery occurred in 35
% after 2-3 months. In the patients referred for IVF treatment, the mean number of oocytes was 3 (+
1,5); 40% of the started cycles resulted in an embryo transfer (n=21). The pregnancy rate per transfer
was 52% with a live birth rate of 24%.

Discussion

In this small retrospective study, we examined the results of the intraovarian application of PRP.
Although still experimental and without a control group, results must be interpreted carefully.
Nevertheless, in our group of POR and POF patients intraovarian injection of PRP resulted in live
births using autologous oocytes, where patients otherwise should have been referred to an oocyte
donation program. Although patients previously were already treated with IVF, 29 couples with
normal male fertility, opted for a spontaneous evolution, resulting in a 24 % pregnancy rate and a
14% live birth rate. In the 53 patients referred for IVF, an embryo transfer was possible in 40% of the
started cycles (n=21); the pregnancy rate per transfer was 52% with a live birth rate of 24%. Due to
maternal age, patients should be informed of the elevated risks of 40% - 50% of biochemical
pregnancies or miscarriages.

The access to the pelvis by the THL enabled a direct visualization of both ovaries allowing a
correct injection. As an added value it allows the inspection of the female pelvis whereby normal
findings and in the absence of other fertility impairing factors a spontaneous evolution for 6-8 months
can be discussed with the patients, referring to the spontaneous live birth rate of 14%. Based upon
our endoscopic findings by direct visualization of the small size of the ovaries of POF patients, we
opted for the use of a 19G needle (Cook®) instead of the 17G needle recommended in other
publications. The smaller diameter of the 19G needle didn’t provoke any difficulty in the injection of
the viscous PRP solution. It became obvious that a single needle puncture place is advisable as we
saw that in the case of 2-3 injection places, the injected PRP came out through the other puncture
places. Reporting the number of puncture places in publications is therefor important as this could
be an explanation why in some publications no positive effect was seen by the use of PRP in terms of
implantation rates and clinical pregnancy rates.
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