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Abstract: Background and Objectives: Severe hemoperitoneum of ovarian bleeding origin is a rare but
potentially life-threatening complication of transvaginal oocyte retrieval (TVOR) procedure. The
study aimed to present a case series of surgically managed patients from our clinic with hemoperi-
toneum caused by ovarian bleeding after TVOR, as well as to perform a comprehensive literature
review in order to summarize and analyze all published cases with this condition and their man-
agement. Materials and Methods: The data of 2939 patients, who underwent TVOR procedures for
IVF/ICSI (in vitro fertilization, intracytoplasmic sperm injection) in our clinic between 2010 and 2021
were reviewed. Moreover, a systemic literature search was performed. Main outcome measures
from the pooled analysis were incidence and risk factors, type of surgery, intraoperative finding and
intervention leading to hemostasis. Results: In our Clinic 4 (0.136%), cases of hemoperitoneum due
to ovarian bleeding were surgically managed. Moreover, 39 cases from 18 studies reported in the
literature were identified. No risk factors besides lean women with PCOS were identified. In the
pooled analysis, the bleeding symptoms appeared in 58.1% of patients within eight hours after TVOR
and cumulatively in 81.4% cases during the 24 h after TVOR. The average time from TVOR to surgery
was 27.19 & 53.25 h. Hemostasis was mostly established using electrocoagulation, although few cases
of ovariectomy were also reported. Embryo transfer at 60% of cases was postponed and embryos
cryopreserved. Conclusions: Severe hemoperitoneum due to ovarian bleeding after TVOR is a rare
event that should be treated by techniques of minimally invasive surgery whenever possible. Proto-
cols should be developed to enable optimal management strategies for infertility patients. Embryos
obtained should be cryopreserved.

Keywords: hemoperitoneum; IVF/ICSL; oocyte retrieval; bleeding; ovary; hemorrhage;

complications; hemostasis

1. Introduction

Since “sonographically controlled vaginal culdocentesis” was first described by Gle-
icher et al. in 1983, the technique of ultrasound-guided transvaginal oocyte retrieval (TVOR)
has become the method of choice in in vitro fertilization (IVF) and intracytoplasmic sperm
injection (ICSI) for oocyte collection, and about 99% of TVOR interventions are performed
this way [1-3]. However, introducing a sharp needle through the vaginal wall and into
the ovary under ultrasound guidance and monitoring can cause damage to the vagina,
parametric tissues [4-6], and ovary-adjacent pelvic organs, such as the uterus, bladder,
urethra [7-10], bowels [11-13], and large pelvic blood vessels [14-17].

Published data about hemoperitoneums of ovarian origin after TVOR are scarce and
are mainly presented in the form of case reports or limited retrospective studies [18-25].
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Few larger studies have reported the frequency of hemoperitoneums after TVOR but
without specifications for each patient and no cause of bleeding clearly described [5,6,26].
Underreporting of this potentially very serious complication may be due to the rarity of the
event and the fact that reproductive specialists’ main focus is the efficiency of the procedure
and perinatal outcomes rather than potential complications.

A certain amount of blood can routinely be seen after TVOR in the peritoneal cavity.
This is considered normal during intervention and in the post-intervention period and has
no clinical significance if there are no signs of active bleeding or hemodynamic instability.
Dessole et al. estimated that for a non-complicated TVOR, normal blood loss is about
230 mL in the first 24 h after intervention [27]. Yih et al. [28] detected non-significant
changes in hematocrit levels in several subsequent complete blood counts before and after
TVOR [28]. In one study, the quantity of blood loss in 150 women after TVOR was subjected
to analysis through serial measurement immediately after TVOR, at 4 to 6 h and 72 h later,
by analyzing the complete blood count and ultrasonographic appearance of free liquid
(blood). No significant changes were found [29].

Previously published pooled analyses have shown that the incidence of severe hemoperi-
toneums caused by ovarian bleeding after TVOR ranges from 0.08% [18,25] to 0.22% [21].
Some authors have also suggested that with modern technologies, the incidence of oocyte
retrievals with severe hemoperitoneums of all bleeding origins is decreasing [26].

The symptoms of hemoperitoneum of ovarian origin tend to become apparent several
hours after the patient is discharged from the IVF unit; thus, the diagnosis and therapy are
in the hands of emergency gynecologists. Protocols of steps and procedures in such cases
have not yet been established; thus, emergency gynecologists at the tertiary care level are
treating this problem as they would any other hemoperitoneum. If severe hemoperitoneum
after TVOR develops, a blood transfusion and emergency surgery to obtain hemostasis are
required. If the observation period is long with delayed surgery, complete oophorectomy or
partial ovary resection may be needed for hemostasis [25]. Oophorectomy as a solution for
hemostasis is not a desirable option for infertility patients, nor is a prolonged observation
period with possible negative reproductive and life-threatening consequences.

The study aim was to present a series of patients who had a hemoperitoneum caused
by ovarian bleeding after TVOR from our clinic, from 2010 to 2021, as well as to perform a
comprehensive literature review in order to summarize and analyze all published cases
with this condition, to enable optimal management strategies for such complications.

2. Materials and Methods

All 2939 patients submitted to IVF/ICSI procedures at the clinic at Ob/Gyn University
Clinical Center of Serbia during the past 12 years (1 January 2010 to 31 December 2021) were
retrospectively analyzed. Out of them, those who had an emergency surgery in our clinic
due to a severe hemoperitoneum caused by ovarian bleeding after TVOR were included in
the study.

The study was approved by the Ethics committee of the University Clinical Centre of
Serbia (number 922/2). The study conformed to the Helsinki Declaration, the Committee on
Publication Ethics (COPE) guidelines (http://publicationethics.org; accessed on 1 August
2022), and the Reporting of Studies Conducted Using Observational Routinely collected
Health Data (RECORD) statement, available through the Enhancing the Quality and Trans-
parency of Health Research (EQUATOR) network (www.equator-network.org; accessed on
1 August 2022). All patients that were involved in the study were retrospectively contacted,
and they gave their consent both for the study as well as for publication of their data. The
collected data were anonymized, taking into the account the observational character of the
study, without personal data, that could allow for the identification of the patient.

Hemoperitoneum was established according to standard signs and symptoms such as
diffuse pelvic and abdominal pain, shoulder pain, dizziness, bloating, nausea, vomiting,
weakness, cold sweeting, dyspnea, tachycardia and hypotension [25]. Severe hemoperi-
toneum was preoperatively confirmed by a significant decrease in hematocrit and hemoglobin
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levels with hemodynamic instability, and a medium to large volume (depth > 5 cm) of un-
clear fluid in the pelvis was demonstrated by ultrasound examination and proven ovarian
bleeding during surgery or with the use of computer tomography (CT).

For patients included in the study, we noted general data such as age and body
mass index, infertility cause, previous surgery (ovarian) and comorbidities that could
have increased risks for bleeding. In addition, the number of previous IVF attempts and
parity with possible deliveries were recorded. Laboratory findings before TVOR (on the
triggering day) and before and after surgical treatment were also registered (hemoglobin
and hematocrit levels). Duration of hospital stay after surgery was noted also.

The patients underwent controlled ovarian stimulation using standard luteal phase
long protocol with GnRh (gonadotrophin releasing hormone) agonist, dominantly about
80% of all COS to 2012 or flexible GnRh antagonist protocol, with about 87% of all protocols,
dominant from 2014 in our IVF Centre. With the use of GnRh antagonists protocol, trigger-
ing agent of final oocyte maturation is performed with human chorionic gonadotrophin
(HCG) usually or GnRh agonist under special circumstances (the total number of follicles,
the mean serum estradiol concentration). We evaluated the following parameters regarding
ovulation stimulation such as type of stimulation protocols, duration in days of ovarian
stimulation, the total dose of gonadotropins used, and maximum estrogen serum levels on
the triggering day.

TVOR was performed 35 h after the human chorionic gonadotropin injection had
been given. The intervention was performed under general anesthesia, intravenously with
midazolam, fentanyl and propofol, and with assisted mask ventilation with oxygen and
inhalatory anesthetic if needed. Vaginal preparation included cleansing with isotonic saline
solution. Prophylactic antibiotic was routinely given, Gentamycin a 120 mg in one dose
immediately after intervention to all the patients. The follicles were retrieved by sequential
puncture without reinsertion of the needle, 17-gauge diameter, single-lumen, through
vaginal wall, and one puncture site was made on each side, using negative pressure of
140 mmHg. All follicles along the same axis were punctured one by one, without reinserting
the needle. If the oocyte was not recovered in the first attempt of aspiration, the follicle was
flushed with medium up to three times. At the end of the procedure, the intraperitoneal
space and Douglas pouch were checked in and investigated on ultrasound for traces of
bleeding, hematoma formation or fluid accumulation. After the procedure, the vagina
was examined with a speculum for traces of bleeding, and compressional hemostasis was
applied if it was necessary or suturing to manage bleeding. The patients were observed at
least 4 to 6 h after the intervention, closely monitoring for signs of complications, checking
the blood pressure, pulse and vital signs and presence of abdominal pain.

After the TVOR procedure, all patients were administered intramuscular progesterone
at 250 mcg every second day and had intravaginal micronized progesterone (200 mg soft
capsule) three times per day for luteal phase support. The patients were administered beta
HCQG test 14 days after embryo transfer. Positive tests were recorded. Clinical pregnancy
was determined as presence of gestational sac with embryo presenting the heart motion up
to 8th week of gestation.

Parameters of TVOR such as the number of retrieved oocytes, the needle used for
TVOR and the suction pressure used, sedation or general anesthesia during TVOR, the
time interval between TVOR and the onset of bleeding and hemoperitoneum symptoms,
the time interval between TVOR and surgical intervention were assessed.

Regarding surgery, we evaluated the approach (laparoscopy/laparotomy), type of
intervention performed for hemostasis, the ovary as a source of bleeding (type of lesion),
blood volume in abdominal cavity, administered blood transfusions and overall outcome
(good/adverse). Finally, we analyzed the outcome of ART (abolished/delayed/proceeded).
Embryos can be transferred in the fresh cycle after the surgery, or cryopreserved and
transferred in another cycles, which is more often.

A comprehensive literature review and the pooled analysis of all presented patients
with hemoperitoneum caused by ovarian bleeding after TVOR was also performed. This
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methodology was applied in some other studies so that summary and comparison of
rare published data could be achieved [25,30], the definition of severe hemoperitoneum
caused by ovarian bleeding after TVOR was defined earlier, and criteria regarding ovarian
source of bleeding had to be strictly proven, either by operation or CT. We searched the
following electronic databases for studies PubMed, Scopus, Web of science, Medline and
EMBASE (search date 8 August 2022) using different combinations of the following key
words: ART (assisted reproductive technology), IVF/ICSI, oocyte retrieval, complication,
bleeding, hemorrhage, hemoperitoneum, surgery. Studies were included if they were
freely accessible complete reports in English. Only data published and available in the
manuscripts were used for further analysis, and no additional information was sought from
authors. The full text papers were evaluated individually by two authors, and the third
author revised them. Studies were included in the analysis if they presented characteristics
of each patient, TVOR and surgery in full details. Studies that met criteria were excluded if
the source of bleeding was unknown or not mentioned, or from the other location except
ovary such as urinary system origin, and the result of the big vessels lesion. Otherwise,
studies regarding TVAO complications were taken into consideration only for general
comparison of findings. The final eligibility decision was made with consent from two
authors, who evaluated the publications, and possible disagreements were solved through
a constructive meeting. The definitions of conditions and inclusion/exclusion criteria had
to be the same for our patients as well as for those presented in the assessed literature. We
noted the same parameters regarding characteristics of patients, ART and TVOR procedures
and surgery for patients previously presented in the literature as for our patients. Finally,
data extracted from the literature were analyzed together with data of our patients.

All pre- and postoperative data were statistically analyzed using methods of descrip-
tive (mean, standard deviation, median, range, frequencies, percent) and analytical statistics
(Hi square and T test). Analyses were performed first just for our patients and then for the
pooled sample. The values p < 0.05 are accepted as significant. Analyses were performed
using SPSS for Windows version 22 (SPSS, Inc., Chicago, IL, USA).

3. Results

During the examined past twelve years, 2939 oocyte retrieval procedures were per-
formed in our Clinic. There were four cases (0.14%) of hemoperitoneum caused by ovarian
bleeding after TVOR. Patients” characteristics are presented in Table 1.

3.1. Case One

A 38-year-old patient was treated in our unit for secondary infertility due to tubal
obstruction, with a history of laparotomy with right salpingectomy for ectopic pregnancy
16 years prior and for right ovarian cystectomy and plastic repair of the right fallopian
tube 15 years prior. The patient had undergone one previous IVF attempt but had not
achieved pregnancy. In her medical history, there were no other problems, and she had an
anti-Mullerian hormone (AMH) level of 1.47 ng/mL. Controlled ovarian stimulation (COS)
was conducted using a long GnRh agonist protocol, with 25 ampoules of GnRh agonist and
2400 IU recombinant follicle stimulating hormone (rFSH) for 11 days. The peak estradiol
level on the triggering day was 3176 pmol/L, with retrieval of six oocytes. The patient
returned to the emergency room 18 h after TVOR, presenting with hemodynamic instability,
diffuse abdominal pain, dizziness, and severe weakness. The ultrasound revealed a large
amount of intraperitoneal fluid with a pocket at the Douglas pouch, with a diameter of
about 8-9 cm. The emergency laparotomy was performed, revealing a hemoperitoneum of
about 1200 mL of blood and profuse bleeding from the right ovary laceration, about 2 cm
in length. Hemostasis was achieved through multiple sutures and repair of the right ovary.
In total, the patient received four units of blood and two units of fresh frozen plasma. The
freeze embryo transfer was performed 1.5 years later with three cleavage embryos on day
3, but no pregnancy was achieved.
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Table 1. Investigated parameters of patients from our Clinic.
Parameters Patient 1 Patient 2 Patient 3 Patient 4
Patients age 38 34 35 32
Body Mass Index (kg/m?) 241 19.72 22 20.1
Previous parity 0 0 1 0
Previous assisted reproduction yes 1x no yes 3% no
Previous surgery yes no yes no
Comorbidities no no no no
Anticoagulation therapy no no no no
Stimulation protocol GnRh agonists GnRh antag GnRh antag GnRh antag
Retrieved oocytes number 6 9 6 12
Oocyte retrieval needle (G-gauge) 17 17 17 17
Anesthesia for oocyte retrieval General iv General iv General iv General iv
Time to symptoms (h) 18 16 26 8
Time to surgery (h) 20 18 29 9
Surgical approach laparotomy laparotomy laparotomy laparotomy
suturing suturing suturing suturing
Blood volume in abdomen (mL) 1200 1600 750 1000
Hemoglobin before surgery (g/dL) 82 78 85 76
Hematocrit (%) before surgery 27 24 27 224
Transfusions 6 9 2 7
Hospitalization days 6 7 6 5
Embryo transfer postponed postponed postponed postponed
Frozen embryo transfer yes yes no yes
Achieved embryo number 4 5 2 8
Pregnancy achieved no live birth no live birth

Legend: Antag-antagonists; GnRh-Gonadotropine Releasing hormone; iv-intravenous; mL-millimeters; h-hours;
kg-kilograms, m?-square meters.

3.2. Case Two

A 34-year-old patient, gravida 0, para 0, underwent her first IVF attempt for unex-
plained infertility. She had had two previous intrauterine insemination (IUI) procedures
performed. Her AMH level was 1.75 ng/mL, and no medical problems were reported. The
GnRh antagonist protocol was employed with a total dose of rFSH 2025 IU over 9 days of
stimulation, and peak estradiol was achieved on the day of hCG, triggering at 5375 pmol/L,
with retrieval of nine oocytes. The patient checked into the emergency room 16 h after the
intervention due to severe abdominal pain, paleness, hypotensive with TA 100/60 mm Hg,
fainting, tenderness, severe weakness, and dizziness. The ultrasound scan revealed a large
amount of fluid surrounding the ovaries and a pocket in the Douglas pouch about 8 cm
in diameter. An exploratory laparotomy was conducted 18 h after TVOR and revealed a
2.5 cm laceration on the right ovary with active bleeding and a massive hemoperitoneum
of 1600 mL of blood. The right ovary was repaired, and hemostasis was achieved with
surgical suturing. The patient received four units of blood, three units of cryoprecipitate,
and two units of fresh frozen plasma. The four embryos on day 3 (in cleavage state) were
cryopreserved, and 1.5 years later, two embryos were thawed and transferred, resulting in
the delivery of twins at 34 weeks’ gestation.
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3.3. Case Three

A 35-year-old patient was treated in our unit for secondary infertility during tubal
obstruction with three previous IVF attempts. She successfully achieved pregnancy and
term delivery by caesarean section from the second IVF cycle. Her past medical history
included diagnostic laparoscopy for the evaluation of tubal patency, and Hashimoto thy-
roiditis with hypothyroidism and substitutional therapy in doses of 50 mcg daily, with
AMH levels of 3.25 ng/mL. The present IVF cycle was conducted with the GnRh antag-
onist protocol using 3150 total units of rFSH for COS for 11 days and achieved a peak
estradiol level of 5800 pmol/L. She was admitted to the emergency room (ER) 26 h after
TVOR intervention with severe diffuse abdominal pain, weakness, dizziness, vomiting,
and marked cardiovascular instability with blood pressure values of 90/60 mm and a pulse
rate of 100 bpm. An ultrasound scan recorded a large amount of intraperitoneal fluid,
particularly around the right ovary, with the pocket in the Douglas pouch at 6-7 cm in
diameter. An emergent laparotomy was performed, about 750 mL of blood was drained
from the peritoneum, and three or four punctual sites were identified with active bleeding
on both ovaries. Hemostasis was achieved with multiple sutures and repairs to both ovaries.
The patient received two units of blood. Two cryopreserved embryos on day 3 were not yet
thawed and transferred.

3.4. Case Four

A 32-year-old patient, gravida 0, para 0, with unexplained infertility, was admitted to
our unit after six cycles of IUI for her first IVF attempt. She had no history of any medical
conditions or illnesses, and an AMH level of 5.32 ng/mL. Controlled ovarian stimulation
employed a GnRh antagonist protocol with 1375 IU of rFSH for 9 days and achieved a peak
estradiol level of 9191 pmol/L. Eight hours after TVOR, the patient was admitted to the ER
presenting with severe abdominal pain, tenesmus, vomiting, nausea, weakness, shoulder
pain, hypotensive with 80/60 mmHg blood pressure values and pulse rate of 95 bpm,
with progressive deterioration continuing. The ultrasound scan revealed a large amount
of peritoneal fluid-blood, and the dimensions of the right ovary were 55 x 35 mm, with
several mixed, predominantly echogenic formations of 22 mm and a 10 cm diameter pocket
of fluid in the Douglas pouch. An emergent laparotomy was performed, revealing three
or four puncture sites (of punctured follicles) on the right ovary with intermittent active
bleeding and about 1000 mL of blood and blood clots. The right ovary was repaired, and
hemostasis was achieved with multiple sutures. The patient received four units of blood,
one unit of fresh frozen plasma, and two doses of cryoprecipitate in total. The embryo
transfer of two cryopreserved and thawed embryos on day 3 was performed 6 months after
operation, and a pregnancy was recorded with term delivery of a single baby.

3.5. Overall Analysis of Presented Patients

Patients were all in the fourth decade of life and had normal weight (BMI from 18.5 to
24.9 kg/m?). None of the patients had any comorbidities, but two had previous surgeries
(one had diagnostic laparoscopy and the other had two previous laparotomies, first right
salpingectomy due to ectopic pregnancy and right ovary cystectomy and plastic of right
fallopian tube). Two had secondary and another primary infertility. Two patients previously
also had ART procedures that were uneventful in one case and successful in another case
with term delivery (Table 1).

Controlled ovarian stimulation was performed using GnRh antagonist protocols in three
patients while one patient received long GnRh agonists protocol. The triggering was achieved
in all cases using hCG or rhCG. Oocyte retrieval was performed in general intravenous
anesthesia and using the 17-gauge needle in all cases and negative pressure of 140 mmHg. In
average 8.25 & 2.87 oocytes were retrieved from our patients. No complications and adverse
effects of general intravenous anesthesia were recorded.

Symptoms of hemoperitoneum on average occurred at 17.01 &£ 7.39 h after TVOR. Only
one case became symptomatic (bleeding) in the first 12 h, and a cumulative of three cases
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(75%) became symptomatic in 24 h after TVOR. All patients were operated as emergency
cases through laparotomy. A bleeding ovary was preserved in all patients, and hemostasis
was achieved by ovarian suturing. In three cases, right ovary was the source of bleeding,
and in one case, involvement of both ovaries was recorded. The operative findings were
divided into “diffuse bleeding” and “laceration” or into “bleeding from a puncture site” as
a “localized bleeding” (Table 1).

The average blood volume found intraoperatively was 1137.50 + 359.11 mL, with
hemoglobin levels before surgery at 80.25 & 4.03 g/dL with hematocrit values of 25.10 4 2.29%
before the surgery. The blood transfusions were performed in all four cases with average
number of 6.00 £ 2.94. After uneventful postoperative course, patients were discharged on
average on the 6.01 £ 0.81 day.

Embryo transfers were all delayed, and obtained embryos were cryopreserved. Finally,
frozen embryo transfers were performed in three patients of which two achieved pregnancies
and gave birth to a healthy child in one case and twins in the second case. The one patient
had not thawed her cryopreserved embryos yet.

3.6. Pooled Analysis of All 43 Literature Cases with Ovarian Source Severe Hemoperitoneum

When a thorough literature search was performed, 36 studies presenting patients
with severe hemoperitoneum after TVOR were found. No duplication of the studies or
use of the same population of patients was found. After screening the titles and abstracts
of publications, hemoperitoneum cases due to adjacent vessel lesions (n = 3) were ex-
cluded [15-17], as well as those from urinary tract lesions (n = 6) [10,31-35]. Out of all
full-text articles assessed for eligibility, 26 publications and 7 reports were excluded due
to unknown bleeding sources causing hemoperitoneum or unclear presentation of pa-
tient data [5,6,26,36-39]. Two other studies were excluded because they did not report
any cases of bleeding or hemoperitoneum as complications after TVOR [4,40]. After a
detailed analysis, it was found that only 18 studies reported cases of hemoperitoneum
after TVOR caused by ovarian bleeding; therefore, patient data from these studies were
included in the pooled analysis [14,18-25,30,41-48]. Finally, the pooled analysis resulted in
a total of 43 patients. Patient characteristics, with frequency of investigated parameters, are
presented in Tables 2 and 3. According to the assessed literature, the incidence of severe
hemoperitoneum caused mostly by ovarian bleeding ranges from 0.05% to 0.35% [6,26].

Table 2. Descriptive data of pooled sample (patients from our Clinic and previous studies).

Parameters Minimum Maximum Mean Stei::;f)i
Patients age 20.00 41.00 31.58 493 0.001
Body Mass Index (kg/m?) 17.80 27.60 20.88 2.46 0.001
Retrieved oocytes number 0.00 34.00 12.51 8.11 0.001
Achieved embryo number 0.00 18.00 5.15 4.84 0.001
Oocyte retrieval needle gauge 15.00 19.00 17.12 0.74 0.001
Time to symptoms (h) 0.00 168.00 16.63 30.21 0.001
Time to surgery (h) 0.00 264.00 27.19 53.25 0.002
Blood volume in abdomen (mL) 100.00 3000.00 1266.91 794.17 0.001
Hemoglobin before surgery 47.00 142.00 79.88 17.01 0.001

(g/dL)

Hematocrit (%) before surgery 13.50 40.00 26.32 6.96 0.001
Transfusions 0.00 12.00 3.82 3.24 0.001
Hospitalization days 2.00 10.00 5.26 1.92 0.001

Legend: Kg-kilograms; mz-square meters; h-hours; mL-milliliters; g-grams, Dl-deciliters.
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Table 3. Frequency of investigated parameters of pooled sample (patients from our Clinic and

previous studies).

Parameters Frequency Percent p
0 28 87.5
Previous parity 1 3 9.4 0.001
3 1 3.1
0 12 50.0
Previous assisted
reproduction ! ? 375 0.001
more 3 12.6
no 15 55.6
Previous surgery 0.564
yes 12 444
no 12 35.3
hematologic 8 23.5
Comorbidities pelvic inflammation 3 8.8 0.142
PCO Syndrome 5 14.7
other 6 17.6
no 20 69.0
Anticoagulation therapy 0.041
yes 9 31.0
natural 1 3.3
Stimulation protocol long GnRh agonists 18 60.0 0.001
GnRh antagonists 11 36.7
local 4 133
Anesthesia IV sedation 11 36.7 0.045
general 15 50.0
<8h 25 58.1
Time to symptoms 8to24h 10 23.3 0.002
>24h 8 18.6
laparoscopy 25 58.1
laparotomy 13 30.2
Surgical approach 0.001
both 4 9.3
other 1 2.3
coagulation 16 372
sutures 11 25.6
agents 2 4.7
Hemostasis 0.001
all or other 9 20.9
ovary resection 3 7.0
ovariectomy 2 4.7
performed 10 33.3
Embryo transfer postponed 18 60.0 0.002
no 2 6.7
no 11 423
Frozen embryo transfer 0.433
yes 15 57.7
no 12 50.0
Pregnancy achieved 1.000
yes 12 50.0

Legend: Gnrh-gonadotropine releasing hormone; PCO-polycystic ovary.

Patients had an average age of 31.58 £+ 4.93 years and a healthy BMI (average
22 kg/m?). Most of the patients were nulliparous and had not undergone previous assisted
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reproduction procedures (ART). There was a similar number of patients with and without
comorbidities, as well as prior surgeries, but significantly more women were not receiving
anticoagulant therapy at the time of TVOR. Possible risk factors for ovarian bleeding and
hemoperitoneum were reported in just a few studies as a combination of the activated par-
tial thromboplastin time and decreased factor XI and XII concentrations [42], prolongation
of the activated partial thromboplastin time [19], intravenous diclofenac treatment before
TVOR [41], mild factor VII deficiency and prolonged activated partial thromboplastin
time [46], and violent coughing and movement of the body during TVOR [30]. One patient
with von Willebrand disease, with a diagnosis established after two episodes of ovarian
hemorrhage and peritoneum in two consecutive TVOR interventions, was described after a
second bleeding episode [20] (Table 2).

Prior surgeries in 12 patients included six diagnostic laparoscopies, four cases of
ovarian cystectomies (one case after TVOR) and reconstruction of the ovary, and three cases
of salpingectomies for different causes. The anticoagulant or anti-aggregated therapy was
received by 9 of the 29 patients with reported data, usually due to hematologic diseases
and chronic hemodialysis (Table 3).

The long GnRh agonist ovarian stimulation protocol was the most commonly used.
Oocyte retrieval was performed under general anesthesia in 50% of the cases using
15-19 gauge needles. On average, 12.51 £ 8.11 oocytes were retrieved, ranging from
0 to 34. Two cases recorded no oocytes retrieved after TVOR [24,46] (Table 2).

Symptoms of hemoperitoneum occurred 16.63 & 30.21 h after TVOR. A total of 81.39%
(35/43) patients became symptomatic, with signs of bleeding and hemoperitoneum in
the first 24 h after TVOR. More than half of the patients (55.81%) became symptomatic in
the first 8 h after TVOR, while 10 patients (23.25%) became symptomatic in the first hour
post-intervention. The longest period for symptoms of bleeding to develop was 7 days
after intervention (Table 3).

The average interval between TVOR and surgical intervention was 27.19 4= 53.25 h,
with intervals ranging from 1 to 264 h (11 days). About 79.05% (34/43) of patients had their
surgery less than 24 h after the TVOR. Urgent surgery was performed on 14 patients in the
first 8 h after TVOR intervention (32.55%) and on 6 patients (13.95%) 48 h after intervention
(Table 3).

Laparoscopy was the usual surgical approach, and hemostasis was established mostly
by electrocoagulation. Table 4 presents data about the type and side of ovarian lesion,
surgical intervention, and final hemostatic intervention to manage hemoperitoneum for
all 43 patients. The laparoscopic approach was not sufficient for complete hemostasis in
four patients, and laparotomy surgery proceeded. In two patients, ovariectomy had to
be performed [25,44], and in three cases, wedge or partial ovary resection for hemostasis
needed to be implemented [23,30,42]. Hemostasis was achieved in seven cases by combin-
ing different methods, such as electrocoagulation and topical agents (adsorbable hemostat)
or sutures and adsorbable agents. There was also one case of angiographic uterine artery
embolization [46].

Two cases of involvement of both ovaries, i.e., bilateral bleeding, were recorded in the
study of Battaglia et al. [42], with wedge resection of both ovaries for hemostatic purposes,
while one case was noted in our sample that had received simple suturing by laparotomy
for hemostasis. The left and right ovaries were presented equally as a source of bleeding in
the literature data. The ovary lesions as sources of bleeding were described as “lacerations”
in 14 cases, “bleeding from the puncture site” in 15 cases, and “bleeding from the follicle”
in 5 cases, meaning “localized” (80.95%), which was more frequent than “diffuse bleeding”
or oozing in 9 cases (21.42%) (Table 4).
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Table 4. Type of ovarian lesion, surgical management and hemostatic intervention after TVOR: a

pooled analysis.

Studies Case Left/Right Intervention Ovarian Lesion-Type Surgical Intew?ntlon-
No Ovary Hemostasis
Bennett et al. multiple points in .
(1993) [14] 1 n/a laparotomy capsule suturing
1 n/a laparotomy laceration electrocoagulatlon,
suturing
Dicker et al. - .
(1993) [18] 2 n/a laparoscopy puncture site electrocoagulation
3 n/a laparoscopy puncture site electrocoagulation
1 n/a laparoscopy puncture site electrocoagulation
Govaerts et al. 2 n/a laparoscopy puncture site electrocoagulation
(1998) [19]
3 n/a laparoscopy puncture site electrocoagulation
Battaglia et al. . . .
(2001) [42] 1 both laparotomy diffuse leakage both partial resection both
El-Shawarby et al. . . . right salpingo-
(2004) [44] 1 right laparotomy diffuse, general oozing oophorectomy
Moayeri et al. 1 left laparoscopy laceration electrocoagulation
(2007) [20] 2 left laparoscopy oozing electrocoagulation
Bandyopadhyay and .
Kay. (2010) [41] 1 left laparoscopy/laparotomy  profuse, rupture ovary suturing
. . suturing, adsorable
1 n/a laparoscopy/laparotomy tear, active bleeding hemostat
. . electrocoagulation,
2 n/a laparoscopy tear, active bleeding topical hemostat
3 n/a laparoscopy puncture site electrocoagulation
Liberty et al. . . electrocoagulation,
(2010) [21] 4 n/a laparoscopy tear, active bleeding topical hemostatic
5 n/a laparoscopy tear, active bleeding electrocoagulation
. . topical hemostatic
6 n/a laparoscopy tear, active bleeding agents
7 n/a laparosco oozing puncture site clectrocoagulation,
p Py &P adsorable hemostst
1 left laparotomy puncture site suturing
2 right laparotomy two puncture sites suturing
Zhen et al. 3 right laparotomy laceration suturing
(2010) [22] ) : )
4 right laparotomy puncture sites suturing
5 left laparoscopy two puncture sites electrocoagulation
1 left laparoscopy puncture site electrocoagulation
Aragona et al. 2 right laparoscopy puncture site electrocoagulation
(2011) [23] 3 left laparotomy diffuse wedge resection
4 left laparoscopy laceration electrocoagulation
Kart et al. (2011) [46] 1 angiographic .ute%‘me extravasation ovary angiographic .ute?me
artery embolization artery embolization
Chatrian et al. 1 left laparoscopy puncture site electrocoagulation,

(2012) [43]

topic hemostatic agent
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Table 4. Cont.

Studies Case Left/Right Intervention Ovarian Lesion-Type Surgical Interv‘entlon-
No Ovary Hemostasis
infundibulopelvic
Mashiach et al. 1 left laparoscopy ligament and ovary electrocoagulation
(2013) [24] laceration
2 right laparoscopy tear of capsule electrocoagulation
1 left laparoscopy /laparotomy diffuse unilateral ovariectomy
Nouri et al. 2 right laparoscopy /laparotomy diffuse eizc?coacloﬁeg;ljstgrl
(2014) [25] P
. . topical hemostat
3 right laparoscopy puncture site agents
Huang et al. 1 left laparosco uncture site electrocoagulation
(2021) [45] P Py P &
Okoschi et al. . . . .
(2021) [30] 1 right laparoscopy laceration partial ovary resection
Sachdeva et al. . )
(2022) [47] 1 left laparoscopy puncture site suturing
Schultz et al. 1 n/a laparosco diffuse, millimeter electrocoagulation
(2022) [48] P Py sites &
1 right laparotomy laceration suturing
2 right laparotomy laceration suturing
Stojnic et al. present . . :
3 both laparotomy diffuse, 4 sites each suturing
4 right laparotomy diffuse, 5 sites suturing

Legend: n/a-not available.

The time (hours) from TVOR to symptoms and time from TVOR to surgery were
significantly longer, with a median of 26 h (range 24-28) and median 41 h (range 30-52) in
patients with total ovariectomy, than in patients with ovary-preserving surgery (including
partial ovary resection), with median 5.5 h (range 0-76) from TVOR to symptoms and
median 11 h (range 1-296) from TVOR to surgery (Table 3).

The average amount of blood drained at surgery from the peritoneal cavity was
1266.91 + 794.18 mL, ranging from 100 mL with hematoma 10 cm in diameter [47] to
3000 mL as maximum blood volume drained from the abdominal cavity [44]. Average
hemoglobin values before surgery were 79.88 4= 17.01 (g/dL) and hematocrit 26.32 & 6.96%,
ranging from 13.50% to 40.00%. There were no postoperative complications in the presented
patients. They were discharged on average on postoperative day 5.26 = 1.92 (Table 3).

Data about embryo transfer were available for 31 cases (67.44%), including 2 cases with
no harvested oocytes. Embryo transfer was delayed in 60% of cases, but in 10 patients, it
was performed in the same cycle after surgery, with five pregnancies achieved. Pregnancies
were achieved in half of the assessed patients, regardless of whether embryo transfer was
fresh or delayed after cryopreservation (Table 2).

Pooled analysis of incidence regarding hemoperitoneum of ovarian origin after TVOR
with surgical treatment for hemostasis showed 0.08% of 28,416 patients [25]. Six stud-
ies [14,18,19,21-23] evaluated the frequency of hemoperitoneum in their population of
patients who underwent IVF procedures, and with the addition of the present study data,
this was four cases of 2939 patients (0.13%). Pooled analysis including seven studies
showed that the incidence of hemoperitoneum was 0.09% (27/31,355), as presented in
Table 5.
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Table 5. Pooled analysis of eight studies that investigated the frequency of ovarian bleeding caused
hemoperitoneum after transvaginal oocyte retrieval.

Studies Hirom Ovarian | NumberTotal  [EEN0
Bleeding (n) TVOR ) (%)
Bennett et al. (1993) [14] 1 2670 0.04
Dicker et al. (1993) [18] 3 3656 0.08
Govaerts et 1.(1998) [19] 3 1500 0.20
Liberty et al. (2010) [21] 7 3241 0.22
Zhen et al. (2010) [22] 5 10,251 0.05
Aragona et al. 2011) [23] 4 7098 0.06
Stojnic et al., present 4 2939 0.14
Pooled analysis 27 31,355 0.09

Legend: TVOR-transvaginal oocyte retrieval.

4. Discussion

Hemoperitoneum after TVOR is a very rare complication, but it has possible serious
consequences for infertility patients, their reproductive health, and the outcome of future
infertility treatment. In cases of ovarian bleeding causing hemoperitoneum, hemodynamic
instability, and hemorrhagic shock, surgical intervention for hemostasis is mandatory, with
various interventions to obtain it [18-20].

We focused on hemoperitoneum as a result of ovarian bleeding with surgery per-
formed for hemostasis, and not from bleeding from other sources, such as injury of blood
vessels [15-17,39] or from bladder and ureteral injuries [10,31-35].

Most of the data regarding the occurrence of hemoperitoneum after TVOR were in
the form of case reports and case studies with very heterogeneous data, which makes it
difficult to analyze the problem. Only a few studies dealt with the ovary as a source of
bleeding after TVOR, while the largest number of studies described the total number of
hemoperitoneum instances without specifying the source of bleeding, which is surprising
given the seriousness of the complication [5,6,26].

The incidence of hemoperitoneum due to ovarian bleeding in the present pooled anal-
ysis was 0.09% of patients, which is similar to the findings of Nouri et al. [25], who reported
0.08%. The incidence of severe hemoperitoneum after TVOR ranges from 0.08% [18] to
0.22% [21]. The large studies evaluated the total incidence of hemoperitoneum, but without
a precise source of bleeding identified (presumably a great percentage was of ovarian
origin), or the patient’s data not presented separately for each case. Some authors reported
that peritoneal bleeding requiring hospitalization was the most common severe complica-
tion after TVOR, presenting at 0.23% [6]. Others reported that of the 1,435,108 IVF/ICSI
cycles, the incidence of severe hemoperitoneum was 0.08%. This incidence decreased
0.29-fold over a period of nine years, mainly due to the reduction in GnRh agonist protocol
use and fresh embryo transfer [26]. Two studies, Ozaltin et al. [40] on 1031 patients and
Ludwig et al. [4] on 1166 oocyte retrieval procedures, recorded no single case of bleeding
and hemoperitoneum among all complications after TVOR.

No protocols were established for the steps of conducting the procedures for patients
presenting with hemoperitoneum caused by ovarian bleeding [25]. Reproductive specialists
who perform the TVOR procedure are usually not involved in managing the hemoperi-
toneum. Urgent care gynecologists, rarely familiar with infertility, make decisions about the
type of treatment. The first choice of treatment can be conservative if the patient is hemody-
namically stable, with no progressive decline in hemoglobin and hematocrit and no obvious
peritoneal volume of fluid (blood) increase. The main goal of conservative observational
management is to spare the ovary and avoid ovariectomy [25]. However, the principal
question is how long surgery can be delayed without jeopardizing ovary preservation
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due to underestimation of bleeding severity. Cardiovascular instability with a subsequent
drop in hemoglobin and hematocrit values, diffuse abdominal pain, vomiting, nausea,
severe weakness, pale skin, hypotension, and tachycardia, regardless of intraperitoneal
fluid-blood volume, should be indications for surgical management [20-25].

Hematocrit measurement and vital signs are not reliable enough to allow for early
bleeding detection, as 100-150 mL blood loss is barely detectable. Abdominal bleeding can
be classified by ultrasound, according to the average maximal diameter of the pockets of
fluid, as mild (one pocket less than 2 cm maximal diameter), moderate (maximal pocket
diameter from 2 to 4 cm), and severe bleeding (maximal pocket diameter more than
5 c¢m) [49].

The amount of blood found in the peritoneal cavity during surgery is around 100 mL [47]
if only the liquid component was evaluated and the amount of blood in a 10 cm diameter
periovarian hematoma is not displayed. However, in total, we can presume that the minimum
amount is 250 mL [42], and the maximal blood amount 3000 mL [44], with average values of
1266.91 & 794.17 mL that have been noted in the pooled analysis.

The average blood loss from TVOR intervention for 24 h was 230 mL [27], which is not
remarkable and has no clinical significance in an uncomplicated intervention. However,
in the case described by Battaglia et al., 250 mL was a sign of hemoperitoneum during
surgery when combined with the signs of hemorrhagic shock, which is very close to the
definition of normal blood loss during TVOR [42]. This bilateral ovarian involvement case
involved a short period between TVOR and surgery (5 h) and required partial resection of
both ovaries to achieve adequate hemostasis by laparotomy [42].

More than half of the patients became symptomatic in the first 8 h after TVOR (55.81%),
while 10 patients (23.25%) became symptomatic in the first post-intervention hour, suggest-
ing serious and profound bleeding. The longest period for developing bleeding symptoms
was seven days after TVOR intervention. A total of 18.60% of all patients experienced the
first symptoms of bleeding after 24 h; thus, late onset bleeding is not an unusual event. The
late onset bleeding can also be attributed to the bleeding originating from ruptured corpora
luteal, which are formed in some time after TVOR, and does not mean that all patients
are prone to ovariectomy. Presumably, late-onset bleeding is a clinical presentation of
ovarian bleeding-caused hemoperitoneum with a large spectrum of events, not necessarily
a pathological presentation leading to ovariectomy.

In our data, two patients who underwent ovariectomy had a significantly longer
time from TVOR to surgery, 52 and 30 h, than other cases with ovarian-sparing surgery,
including three cases with ovarian partial resection patients, who all became symptomatic
in the first 12 h [25,44]. Nouri et al. made a similar observation in their pooled analysis of
four cases (three cases of ovariectomy and one case of wedge resection) [25]. A too long
observational time and postponement of surgery may lead to life-threatening situations
and ovariectomy [21,25]. Only one case that ended in ovariectomy became symptomatic
after 24 h, or had “late onset” bleeding and experienced an excessively long wait for
surgery [21,25].

As previously mentioned, “lean women with polycystic ovary syndrome” have been
considered a risk factor for ovarian bleeding [21]. In our pooled study, the use of GnRh
agonists long protocol reached significance as a predisposing bleeding factor in such
patients. The average BMI at pooled analysis was 20.88 =+ 2.46, with 87% of women having
a BMI of less than 22 kg/m?, indicating that they were mostly lean and in a normal weight
range. BMI values, number of retrieved oocytes, and TVOR technique did not show enough
significance to be regarded as risk factors for ovarian bleeding.

A high number of harvested oocytes, use of the GnRh agonist protocol, lean patients
with PCOS, and a high frequency of ovarian hyperstimulation syndrome (OHSS) can pre-
dispose patients to ovarian bleeding. Contrary to expectations, swollen hyperstimulated
ovaries are fragile, hypervascularized, and prone to bleeding, with easily occurring lac-
erations. OHSS leads to a hypercoagulant state with higher estrogen levels, which fails
to protect patients from ovarian bleeding. Liberty et al. [21] presumed that the leanness
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of PCOS patients predisposed them to lacerations on fragile, hyperstimulated ovaries,
instead of on puncture sites and ovarian lesions, as seen in most patients with hemoperi-
toneum. Younger age, ovarian stimulation with GnRh agonists, tubal infertility factors,
high numbers of retrieved oocytes, and a clinical pregnancy after fresh embryo transfer
were associated with an increased risk of hemoperitoneum [26]. A higher number of
oocytes retrieved, a longer duration of operative TVOR time, a younger age, and operator
experience were significant factors in the occurrence of complications [6].

The GnRh agonist long protocol is often associated with a larger number of harvested
cells, higher risk of complications, including OHSS, higher estrogen levels, higher costs
for the procedure, long duration, and higher psychological and physical burden for pa-
tients [26,50]. Until 2012, this protocol was dominant in most IVF centers, but today, that
dominance is held by GnRh antagonist protocols and IVF-friendly protocols with a lower
frequency of complications. In our pooled analysis, the GnRh long protocol was the most
commonly used protocol for COS (60%) overall, but from 2012 onward, GnRh antagonist
protocols took the lead in almost 80% of presented cases [26].

Previous surgery was recorded in 30.2% of the pooled sample of patients and in two
of the four patients in our case study. The hypothesis that ovarian scar tissue can disturb
ovarian vascularization and the ability to form blood clots for hemostasis did not reach
significance for analysis and requires a larger study to be conclusive. Complications in
these patients are probably hard to avoid; thus, a senior specialist should perform the
intervention.

Abnormalities in the coagulation system were detected in just a few studies (4/43)
as a combination of the activated partial thromboplastin time and decreased factor XI
and XII concentrations [42], prolongation of the activated partial thromboplastin time [19],
intravenous diclofenac treatment before TVOR [41], mild factor VII deficiency, and pro-
longed activated partial thromboplastin time [46]. Only one case with two consequent
episodes of ovarian bleeding and hemoperitoneum after each of the two TVOR attempts
was recorded, and after the second incident, a diagnosis of von Willebrand disease was
established. [20], suggesting the total effect of coagulation defects on ovarian bleeding was
insignificant but revealed the need to perform routine workup with complete blood count
and basic coagulation test (prothrombin time and activated partial thromboplastin time
tests) routinely before TVOR, which is standard practice in our clinic [51]. Revel et al. [52]
stated that 534 coagulation tests were obtained to prevent only one case of bleeding asso-
ciated with an abnormal result on a coagulation test. When the detection of coagulation
abnormalities is positive pre- or post-intervention, consulting a hematologist is necessary,
and the transfusion of fresh frozen plasma, concentrated preparations of deficient clotting
factor, intravenous globulins, and steroids are recommended [51].

Patients receiving anticoagulant therapy before TVOR (18.4%) should be subjected to
planned intervention with the collaboration of a hematologist, and the anticoagulant agent
must be stopped at least 12-18 h before TVOR and introduced again after the same interval
post-intervention. El-Shawarby et al. reported a case with essential thrombocythemia with
LMWH application that required salpingo-oophorectomy to achieve hemostasis for ovarian
bleeding [44]. Schultz et al. evaluated a case with hemodialysis performed 10 h after the
TVOR procedure, along with a systemic anticoagulant, and produced hemoperitoneum
12 h after TVOR, at the time of dialysis [48].

Half of the cases in our pooled analysis reported the use of general intravenous
anesthesia (50%) and 36.7% intravenous sedation, and 13.3% of TVOR procedures used
local anesthesia, with no complications listed apart from one case performed under general
intravenous anesthesia with propofol- and pentazocine-induced violent coughing attacks
and whole-body movement, producing a laceration of the right ovary [30].

The most frequently used surgical approach was laparoscopy in 60% of all surgeries,
and 30% of operations were performed by laparotomy. In four cases, the laparoscopy
could not achieve hemostasis; thus, it was converted to a laparotomy. Our clinical protocol,
mandatory for cases of hemoperitoneum after TVOR, is to perform laparotomy, and all
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four of our cases ended with only suturing for hemostasis without any kind of resection of
ovarian tissue, even in cases of bilateral ovarian lesions. Laparoscopy is a more demanding
operation than laparotomy, and a skillful and trained gynecologic surgeon is required,
which is not always possible in an emergency center. Three cases with resection of ovarian
tissue were managed with laparotomy [23,42,44], one case of partial ovarian resection was
successfully managed with laparoscopy [30], and one case with conversion of laparoscopy
to laparotomy ended with unilateral ovariectomy [25].

One case in a pooled study group was successfully managed with angiographic uter-
ine artery embolization [46] by an interventional radiologist, which is not available in a
gynecological ER, and many do not have equipment and facilities for such interventions
in the clinic (tertiary-level university clinic). The authors stated that avoiding the transab-
dominal route of surgery is favorable for fertility preservation, but disadvantages are more
prominent because of the lack of staff and facilities in gynecological clinics and the ER in
most tertiary-level clinics.

Intraoperative lesions on the ovary as a source of bleeding (two cases of both ovaries’
involvement) were classified as “localized” (80.95%), in the forms of “laceration” in 14 cases
and “bleeding from puncture site” in 15 cases, with “bleeding from the follicle” in 5 cases,
and “diffuse bleeding” or “oozing” in 9 cases (21.42%). Similar results were noted by
Nouri et al. [25], with 87% localized bleeding and no involvement of both ovaries in their
pooled analysis prior to 2014.

Coagulation (mainly laparoscopic) is the most frequently used approach for hemostasis
(about 40%), followed by suturing (26%), the sole use of hemostatic agents (5%), and all
three methods combined (19%). In 12% of cases, ovarian tissue was removed with partial
and wedge ovarian resection, and two cases (12%) involved ovariectomy. Nouri et al. [25]
recommended the use of topical hemostatic agents for localized bleeding from the ovary
as a supplementary method to electrocoagulation and suturing, which was effective in six
cases in their pooled analysis.

Preservation of ovarian reserve is of paramount importance during ovarian surgery,
especially in women with infertility. Ovarian suturing is the common therapy for bleeding
including those of ovarian origin, but it can result in damage to healthy tissue and an
increase in intraovarian pressure in ischemic regions. Bipolar coagulation of the ovarian
bleeding site is another effective method of hemostasis but can also potentially harm
the surrounding ovarian tissue. Therefore, to avoid damage to healthy ovarian tissue,
hemostasis using various topical hemostatic agents has been suggested as a method of
choice whenever possible [53-55]. Several topical hemostatic agents that exert their effect in
a variety of ways are currently available in a range of preparations. The two main categories
of topical hemostatic agents are physical agents, which promote hemostasis using a passive
substrate, and biologically active agents, which enhance coagulation at the bleeding site.
Collagen-based agents in contact with a bleeding surface attract platelets, which adhere to
collagen fibrils and degranulate, triggering platelet aggregation and consequently thrombus
formation. The mechanism of action of gelatin-based hemostats seems to involve physical
surface effects. Oxidized cellulose and oxidized regenerated cellulose act through a number
of mechanisms including blood absorption, surface interactions with proteins and platelets,
and activation of both the intrinsic and extrinsic coagulation pathways. Fibrin sealants
have both hemostatic and adhesive properties while reducing the formation of adhesions,
which can even enhance wound healing. Relatively recent agents are those based on
polysaccharides, albumin, glutaraldehyde, and inorganic agents. Studies have shown
that using hemostatic sealants has a positive effect on the ovarian reserve compared to
the use of bipolar coagulation and ovarian suturing, as these patients had better levels of
anti-Mullerian hormone and antral follicular count postoperatively [53-55].

Embryo transfer in a fresh cycle immediately after surgery was performed in 33.3%
of cases (10 of 31 patients with available data about embryo transfer and 29 patients with
possible embryo transfer). The embryos were cryopreserved in 60% of cases and thawed
and transferred a few months later. All cases of fresh embryo transfer after surgery in the



Medicina 2023, 59, 307

16 of 19

same cycle were reported until 2011, and despite everything, had quite a good pregnancy
rate of 50% [23]. In our sample, there were no cases of fresh embryo transfer. The pregnancy
rate of frozen embryo transfer (FET) was also 50%. The overall rate of pregnancy in the
pooled analysis, regardless of whether embryo transfer was fresh or frozen, was 50%; thus,
the reproductive potential after surgery appeared to be preserved.

After the year 2011, the doctrine of embryo transfers gradually changed, and “freeze
all” came into practice without compromising success rates. Kuroda et al. [26] proposed
that the embryos of patients with intraperitoneal hemorrhage should be frozen. There is no
justification from a clinical point of view regarding the success of frozen embryo cycles, and
no financial reasons to conduct the transfer in a fresh cycle immediately after operation.

This serious complication of TVOR, hemoperitoneum originating from ovarian bleed-
ing, is potentially life threatening and, fortunately, remains very rare. There are about
39 cases published, mainly in the form of case reports and case series. It is possible that
the total number of cases of this pathology is underestimated. We found only four cases
in a 12-year period with complete documentation, in which TVOR was conducted in our
IVEF center and patients came into the ER in our clinic. There is a potential selection bias
in this case because general incidence is not covered, as patients with mild symptoms of
hemoperitoneum and observation for a few hours without admission to hospital were
not included. In addition, patients who went to other gynecology emergency facilities
for treatment complications were not reported. The data should be collected from the
whole state, as this would result in more accurate numbers of this pathology. The most
serious consequence revealed in this investigation is that hemostatic treatment ended in
ovariectomy. This is disastrous for women seeking infertility treatment and indicates failure
for the reproductive doctor. To date, only two cases of ovariectomy have been recorded,
which is insufficient to draw conclusions. We encourage other authors to publish their
case reports and case series to obtain a sufficient number for statistical analysis and risk
factor identification. Often, reproductive specialists are not interested in reporting such
complications of the IVF process. Cases with adverse outcomes are more likely to be
published than conservatively managed cases of mild hemoperitoneum; thus, these two
cases of ovariectomy may be inflated compared to the real and overlooked total numbers
of complications.

5. Conclusions

The severe complications of transvaginal oocyte retrieval, such as ovarian hemorrhage
and hemoperitoneum, that necessitate surgery, are generally rare, with a frequency of 0.09%
from pooled analysis of 31,355 procedures of TVOR. Nevertheless, they are still one of the
gravest TVOR complications that should always be kept in mind.

Conservative minimally invasive management should be attempted if the patient is
cardio-vascularly stabile. In case of hematoperitoneum, the type of surgery and intervention
leading to hemostasis should be personalized to each patient and based on surgeon’s
experience to avoid adverse outcome as ovariectomy.

Embryos collected from these cycles should be cryopreserved and used later for frozen
embryo transfer.

Further publications on larger samples of this rare event are needed in order to identify
the real incidence of this iatrogenic pathology and to define the possible protocols of its
treatment. Patients should be given the correct information about complications of the
oocyte retrieval procedures, their incidence and management, and possible consequences.

Author Contributions: J.S.,].D.,].B. and L.T. designed and were responsible for carrying out the study.
JM.,, M.P, M.A,, T.T. and I.L.L. performed the data selection, collection, analysis and interpretation.
J.S.,].D., J.B. and L.T. performed the statistical evaluation and literature search and review. J.S., J.D.
and M.A. wrote the final draft of the manuscript. J.D., .M. and L.L.L. critically revised and edited the
manuscript. All authors have read and agreed to the published version of the manuscript.

Funding: This research received no external funding.



Medicina 2023, 59, 307 17 of 19

Institutional Review Board Statement: The study was approved by the Ethical Committee of the
University Clinical Centre of Serbia, Belgrade [number 922/2, 29 July 2022].

Informed Consent Statement: Informed consent was obtained from all subjects from our Clinic that
have been involved in the study. Written informed consent has been obtained from the patients to
publish their data in this paper.

Data Availability Statement: The data presented in the study are available upon request from the
corresponding author, but are not publicity available as there are personal patients findings.

Conflicts of Interest: The authors declare no conflict of interest.

References

1. Gleicher, N.; Friberg, J.; Fullan, N. Egg retrieval for in vitro fertilization by sonographycally controlled vaginal culdocentesis.
Lancet 1983, 2, 508-509. [CrossRef]

2. Wickland, M.; Enk, L.; Hamberger, L. Transvesical and transvaginal approaches for the aspiration of follicles by the use of
ultrasound. Ann. N. Y. Acad. Sci. 1985, 442, 182-194. [CrossRef] [PubMed]

3. Dellenbach, P,; Nisand, I.; Moreau, L.; Feger, B.; Plumere, C.; Gerlinger, P.; Brun, B.; Rumpler, Y. Transvaginal, sonographycally
controlled ovarian follicle puncture for egg retrieval. Fertil. Steril. 1985, 44, 656—662. [CrossRef]

4. Ludwig, A.K.; Glawatz, M.; Griesinger, G.; Diedrich, K.; Ludwig, M. Perioperative and post-operative complications of transvagi-
nal ultrasound-guided oocyte retrieval: Prospective study of >1000 oocyte retrievals. Hum. Reprod. 2006, 21, 3235-3240. [CrossRef]
[PubMed]

5. Bodri, D.; Guillen, J.J.; Polo, A.; Trullenque, M.; Esteve, C.; Coll, O. Complications related to ovarian stimulation and oocyte
retrieval in 4052 oocyte donor cycles. Reprod. Biomed. Online 2008, 17, 237-243. [CrossRef] [PubMed]

6.  Levi-Setti, P.E.; Cirillo, F.; Scolaro, V.; Morenghi, E.; Heilbron, E.; Girardello, D.; Zannoni, E.; Patrizio, P. Appraisal of clinical
complications after 23,827 oocyte retrievals in a large assisted reproductive technology program. Fertil. Steril. 2018, 109,
1038-1043.e1. [CrossRef]

7. Fiori, O.; Cornet, D.; Darai, E.; Antoine, ].M.; Bazot, M. Uro-retroperitoneum after ultrasound-guided transvaginal follicle
puncture in an oocyte donor: A case report. Hum. Reprod. 2006, 21, 2969-2971. [CrossRef]

8.  Mongiu, A.K,; Helfand, B.T.; Kielb, S.J. Ureterovaginal fistula formation after oocyte retrieval. Urology 2009, 73, 444e. [CrossRef]

9.  De Souza, M.C.B.; de Souza, M.M.; de Azevedo Antunes, R.; Tamm, M.A.; da Silva, J.B.; Mancebo, A.C.A. Bladder hematoma: A
complication from an oocyte retrieval procedure. JBRA Assist. Reprod. 2019, 1, 75-78. [CrossRef]

10. Ee, T.X.; Toh, W.L.; Chan, J.K.Y. Rare Surgical Complication of In Vitro Fertilisation Treatment: Bladder Injury during Oocyte
Retrieval. |. Med. Cases 2021, 12, 102-106. [CrossRef]

11.  Von Hoordle, G.J.; Verhoeff, A.; Zeilmaker, G.H. Perforated appendicitis following transvaginal oocyte retrieval for in-vitro
fertilization and embryo transfer. Hum. Reprod. 1992, 7, 850-851. [CrossRef] [PubMed]

12.  Schenker, J.; Ezra, Y. Complications of assisted reproductive techniques. Fertil. Steril. 1994, 61, 411-422. [CrossRef] [PubMed]

13.  Roest, J.; Mous, H.V.H.; Zeilmaker, G.H.; Verhoeff, A. The incidence of major clinical complications in a Dutch transport IVF
programme. Hum. Reprod. Update 1996, 2, 345-353. [CrossRef] [PubMed]

14. Bennett, S.J.; Waterstone, J.J.; Cheng, W.C.; Parsons, J. Complications of transvaginal ultrasound-directed follicle aspiration: A
review of 2670 consecutive procedures. J. Assist. Reprod. Genet. 1993, 10, 72-78. [CrossRef]

15. Azem, E; Wolf, Y; Botchan, A.; Amit, A.; Lessing, ].B.; Kluger, Y. Massive retroperitoneal bleeding: A complication of transvaginal-
guided oocyte retrieval for in vitro fertilization-embryo transfer. Fertil. Steril. 2000, 74, 405-406. [CrossRef]

16. Bolster, F.; Mocanu, E.; Geoghegan, T.; Lawler, L. Transvaginal oocyte retrieval complicated by life-threatening obturator artery
haemorrhage and managed by a vessel-preserving technique. Ulster. Med. ]. 2014, 83, 146-148.

17. Wang, ].G.; Huchko, M.].; Kavic, S.; Sauer, M.V. Rectus sheath hematoma after transvaginal follicle aspiration: A rare complication
of in vitro fertilization. Fertil. Steril. 2005, 84, 217.e1-217.e3. [CrossRef]

18. Dicker, D.; Ashkenazi, J.; Feldberg, D.; Levy, T.; Dekel, A.; Ben-Rafael, Z. Severe abdominal complications after transvaginal
ultrasonographically guided retrieval of oocytes for in vitro fertilization and embryo transfer. Fertil. Steril. 1993, 59, 1313-1315.
[CrossRef]

19. Govaerts, I; Devreker, F.; Delbaere, A.; Revelard, P.; Englert, Y. Short-term medical complications of 1500 oocyte retrievals for
in vitro fertilization and embryo transfer. Eur. . Obstet. Gynecol. Reprod. Biol. 1998, 77, 239-243. [CrossRef]

20. Moayeri, S.E.; Coutre, S.E.; Ramirez, E.I; Westphal, L.M. Von Willebrand disease presenting as recurrent hemorrhage after
transvaginal oocyte retrieval. Am. J. Obstet. Gynecol. 2007, 196, 10-11. [CrossRef]

21. Liberty, G.; Hyman, ].H.; Eldar-Geva, T.; Latinsky, B.; Gal, M.; Margalioth, E.J. Ovarian hemorrhage after transvaginal ultrasono-
graphically guided oocyte aspiration: A potentially catastrophic and not so rare complication among lean patients with polycystic
ovary syndrome. Fertil. Steril. 2010, 93, 874-879. [CrossRef]

22.  Zhen, X; Qiao, J.; Ma, C.; Fan, Y;; Liu, P. Intraperitoneal bleeding following transvaginal oocyte retrieval. Int. J. Gynaecol. Obstet.

2010, 108, 31-34. [CrossRef] [PubMed]


http://doi.org/10.1016/S0140-6736(83)90530-5
http://doi.org/10.1111/j.1749-6632.1985.tb37519.x
http://www.ncbi.nlm.nih.gov/pubmed/3893266
http://doi.org/10.1016/S0015-0282(16)48983-1
http://doi.org/10.1093/humrep/del278
http://www.ncbi.nlm.nih.gov/pubmed/16877373
http://doi.org/10.1016/S1472-6483(10)60200-3
http://www.ncbi.nlm.nih.gov/pubmed/18681998
http://doi.org/10.1016/j.fertnstert.2018.02.002
http://doi.org/10.1093/humrep/del252
http://doi.org/10.1016/j.urology.2008.02.042
http://doi.org/10.5935/1518-0557.20180086
http://doi.org/10.14740/jmc3632
http://doi.org/10.1093/oxfordjournals.humrep.a137748
http://www.ncbi.nlm.nih.gov/pubmed/1500484
http://doi.org/10.1016/S0015-0282(16)56568-6
http://www.ncbi.nlm.nih.gov/pubmed/8137959
http://doi.org/10.1093/humupd/2.4.345
http://www.ncbi.nlm.nih.gov/pubmed/9080231
http://doi.org/10.1007/BF01204444
http://doi.org/10.1016/S0015-0282(00)00637-3
http://doi.org/10.1016/j.fertnstert.2005.01.116
http://doi.org/10.1016/S0015-0282(16)55997-4
http://doi.org/10.1016/S0301-2115(97)00263-7
http://doi.org/10.1016/j.ajog.2007.01.025
http://doi.org/10.1016/j.fertnstert.2008.10.028
http://doi.org/10.1016/j.ijgo.2009.08.015
http://www.ncbi.nlm.nih.gov/pubmed/19879578

Medicina 2023, 59, 307 18 of 19

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

Aragona, C.; Mohamed, M.A.; Espinola, M.S.; Linari, A.; Pecorini, F.; Micara, G.; Sbracia, M. Clinical complications after
transvaginal oocyte retrieval in 7098 IVF cycles. Fertil. Steril. 2011, 95, 293-294. [CrossRef] [PubMed]

Mashiach, R.; Stockheim, D.; Zolti, M.; Orvieto, R. Delayed intra-abdominal bleeding following trans-vaginal ultrasonography
guided oocyte retrieval for in vitro fertilization in patients at risk for thrombo-embolic events under anticoagulant therapy:.
F1000Research 2013, 2, 189. [CrossRef] [PubMed]

Nouri, K.; Walch, K.; Promberger, R.; Kurz, S.; Tempfer, C.B.; Ott, J. Severe haematoperitoneum caused by ovarian bleeding after
transvaginal oocyte retrieval: A retrospective analysis and systematic literature review. Reprod. Biomed. Online 2014, 24, 699-707.
[CrossRef] [PubMed]

Kuroda, K.; Nagai, S.; Ikemoto, Y.; Matsumura, Y.; Ochiai, A.; Nojiri, S.; Itakura, A.; Sugiyama, R. Incidences and risk factors
of moderate-to-severe ovarian hyperstimulation syndrome and severe hemoperitoneum in 1,435,108 oocyte retrievals. Reprod.
Biomed. Online 2021, 42, 125-132. [CrossRef] [PubMed]

Dessole, S.; Rubattu, G.; Ambrosini, G.; Miele, M.; Nardelli, G.B.; Cherchi, P.L. Blood loss following noncomplicated transvaginal
oocyte retrieval for in vitro fertilization. Fertil. Steril. 2001, 76, 205-206. [CrossRef]

Yih, M.C.; Goldschlag, D.; Davis, O.K.; Choi, ].; Straub, R.; Rosenwaks, Z. Complete blood counts [CBC] after oocyte retrieval:
What is normal? Fertil. Steril. 2001, 76, S115-5116. [CrossRef]

Ragni, G.; Scarduelli, C.; Calanna, G.; Santi, G.; Benaglia, L.; Somigliana, E. Blood loss during transvaginal oocyte retrieval.
Guynecol. Obstet. Investig. 2009, 67, 32-35. [CrossRef]

Okoshi, C.; Takahashi, T.; Ota, K.; Suganuma, R.; Fujimori, K. Severe Hemoperitoneum after Oocyte Retrieval due to Ovarian
Hemorrhage Possibly Caused by Violent Cough under General Anesthesia with Propofol and Pentazocine: A Case Report and
Literature Review. Cureus 2021, 13, e18724. [CrossRef]

Modder, J.; Kettel, L.M.; Sakamoto, K. Hematuria and clot retention after transvaginal oocyte aspiration: A case report. Fertil.
Steril. 2006, 86, 720.e1-720.e2. [CrossRef]

Jayakrishnan, K.; Raman, V.K,; Vijayalakshmi, V.K.; Baheti, S.; Nambiar, D. Massive hematuria with hemodynamic instability—
complication of oocyte retrieval. Fertil. Steril. 2011, 96, e22—-e24. [CrossRef]

Grynberg, M.; Berwanger, A L.; Toledano, M.; Frydman, R.; Deffieux, X.; Fanchin, R. Ureteral injury after transvaginal ultrasound-
guided oocyte retrieval: A complication of in vitro fertilization-embryo transfer that may lurk undetected in women presenting
with severe ovarian hyperstimulation syndrome. Fertil. Steril. 2011, 96, 869-871. [CrossRef]

Choudhary, R.A.; Bhise, N.M.; Mehendale, A.V.; Gania, K.N. Ureteric injury during transvaginal oocyte retrieval [TVOR] and
review of the literature. J. Hum. Reprod. Sci. 2017, 10, 61-64. [CrossRef] [PubMed]

Su, Y.T.; Huang, KH.; Chuang, F.C.; Lan, K.C. Use of an Ellik evacuator to remove tenacious bladder clots resulting from
transvaginal oocyte retrieval: 2 cases and a literature review. Taiwan J. Obstet. Gynecol. 2019, 58, 880-884. [CrossRef] [PubMed]
Sauer, V.M. Defining the incidence of serious complications experienced by oocyte donors: A review of 1000 cases. Am. J. Obstet.
Gynecol. 2001, 184, 277-278. [CrossRef] [PubMed]

Bentov, Y.; Levitas, E.; Silbersstein, T.; Potashnik, G. Cullens sign following ultrasound-guided transvaginal oocyte retrieval.
Fertil. Steril. 2006, 85, 227.€9-227.e12. [CrossRef] [PubMed]

Siristatidis, C.; Chrelias, C.; Alexiou, A.; Kassanos, D. Clinical complications after transvaginalis oocyte retrieval: A retrospective
analysis. J. Obstet. Gynecol. 2013, 33, 64-66. [CrossRef] [PubMed]

Xu, Y,; Hao, C.; Liu, X; Yang, Z.; Sun, X. Acute retroperitoneal hemorrhage after oocyte retrieval: A case report. J. Surg. Case. Rep.
2021, 3, rjab066. [CrossRef]

Ozaltin, S.; Kumbasar, S.; Savan, K. Evaluation of complications developing during and after transvaginal ultrasound—Guided
oocyte retrieval. Ginekol. Pol. 2018, 89, 1-6. [CrossRef]

Bandyopadhyay, S.; Kay, V. A rare case of rupture of ovary causing haemorrhagic shock following uncomplicated oocyte
retrieval-a case report. Hum. Fertil. 2010, 13, 105-106. [CrossRef] [PubMed]

Battaglia, C.; Regnani, G.; Giulini, S.; Madgar, L.; Genazzani, A.D.; Volpe, A. Severe intraabdominal bleeding after transvaginal
oocyte retrieval for IVF-ET and coagulation factor XI deficiency: A case report. |. Assist. Reprod. Genet. 2001, 18, 178-181.
[CrossRef] [PubMed]

Chatrian, A.; Vidal, C.; Equy, V.; Hoffmann, P.; Sergent, F. Hemoperitoneum presenting with the use of a topical hemostatic agent
in oocyte retrieval: A case report. J. Med. Case. Rep. 2012, 6, 395. [CrossRef] [PubMed]

El-Shawarby, S.A.; Margara, R.A.; Trew, G.H.; Laffan, M.A ; Lavery, S.A. Thrombocythemia and hemoperitoneum after transvagi-
nal oocyte retrieval for in vitro fertilization. Fertil. Steril. 2004, 82, 735-737. [CrossRef]

Huang, H.; Takai, Y.; Samejima, K.; Gomi, Y.; Narita, T.; Ichinose, S.; Itaya, Y.; Ono, Y.; Matsunaga, S.; Saitoh, M.; et al. Severe
hemoperitoneum resulting from restart of letrozole after oocyte retrieval procedure: A case report. J. Med. Case. Rep. 2021, 15, 327.
[CrossRef] [PubMed]

Kart, C.; Guven, S.; Aran, T,; Dinc, H. Life-threatening intraabdominal bleeding after oocyte retrieval successfully managed with
angiographic embolization. Fertil. Steril. 2011, 96, €99-102. [CrossRef] [PubMed]

Sachdeva, G.; Devi, R.; Rao, K.A.; Vidyashkar, M. Management of peri-ovarian hematoma following oocyte retrieval in a pooling
cycle IVF: Case report. [BRA Assist. Reprod. 2022, 26, 362-365. [CrossRef] [PubMed]

Schultz, C.; Huberlant, S.; Letouzey, V.; Moranne, O. Hemoperitoneum complicating an oocyte puncture in a chronic hemodialysis
patient. J. Nephrol. 2022, 35, 2433-2435. [CrossRef]


http://doi.org/10.1016/j.fertnstert.2010.07.1054
http://www.ncbi.nlm.nih.gov/pubmed/20727520
http://doi.org/10.12688/f1000research.2-189.v1
http://www.ncbi.nlm.nih.gov/pubmed/24555090
http://doi.org/10.1016/j.rbmo.2014.08.008
http://www.ncbi.nlm.nih.gov/pubmed/25444503
http://doi.org/10.1016/j.rbmo.2020.09.001
http://www.ncbi.nlm.nih.gov/pubmed/33051135
http://doi.org/10.1016/S0015-0282(01)01858-1
http://doi.org/10.1016/S0015-0282(01)02338-X
http://doi.org/10.1159/000158649
http://doi.org/10.7759/cureus.18724
http://doi.org/10.1016/j.fertnstert.2005.11.080
http://doi.org/10.1016/j.fertnstert.2011.04.046
http://doi.org/10.1016/j.fertnstert.2011.07.1094
http://doi.org/10.4103/jhrs.JHRS_124_16
http://www.ncbi.nlm.nih.gov/pubmed/28479758
http://doi.org/10.1016/j.tjog.2019.05.033
http://www.ncbi.nlm.nih.gov/pubmed/31759548
http://doi.org/10.1067/mob.2001.108994
http://www.ncbi.nlm.nih.gov/pubmed/11228473
http://doi.org/10.1016/j.fertnstert.2005.06.054
http://www.ncbi.nlm.nih.gov/pubmed/16412762
http://doi.org/10.3109/01443615.2012.721818
http://www.ncbi.nlm.nih.gov/pubmed/23259882
http://doi.org/10.1093/jscr/rjab066
http://doi.org/10.5603/GP.a2018.0001
http://doi.org/10.3109/14647273.2010.489142
http://www.ncbi.nlm.nih.gov/pubmed/20722580
http://doi.org/10.1023/A:1009468222103
http://www.ncbi.nlm.nih.gov/pubmed/11411435
http://doi.org/10.1186/1752-1947-6-395
http://www.ncbi.nlm.nih.gov/pubmed/23173609
http://doi.org/10.1016/j.fertnstert.2004.01.044
http://doi.org/10.1186/s13256-021-02938-8
http://www.ncbi.nlm.nih.gov/pubmed/34174941
http://doi.org/10.1016/j.fertnstert.2011.05.086
http://www.ncbi.nlm.nih.gov/pubmed/21703611
http://doi.org/10.5935/1518-0557.20210079
http://www.ncbi.nlm.nih.gov/pubmed/34755505
http://doi.org/10.1007/s40620-022-01270-8

Medicina 2023, 59, 307 19 of 19

49.

50.

51.

52.

53.

54.

55.

Risquez, F.; Confino, E. Can Doppler ultrasound- guided oocyte retrieval improve IVF safety? Reprod. Biomed. Online 2010, 21,
444-445. [CrossRef]

Lambalk, C.B.; Banga, ER.; Huirne, ].A.; Toftager, M.; Pinborg, A.; Houmburg, R.; van der Veen, F,; van Wely, M. GnRh antagonists
versus long agonists protocols in IVf: A systematic review and meta-analysis accounting for patient type. Hum. Reprod. Update
2017, 23, 560-579. [CrossRef]

Fatum, M.; Ozcan, C.; Simon, A.; Lewin, A.; Laufer, N. The safety of ultrasound-pick-up in IVF patients with haemostatic
disorders. Eur. J. Obstet. Gynecol. Reprod. Biol. 2008, 137, 259-261. [CrossRef] [PubMed]

Revel, A.; Schejter-Dinur, Y.; Yahalomi, S.Z.; Simon, A.; Zelig, O.; Revel-Vilk, S. Is routine screening needed for coagulation
abnormalities before oocyte retrieval? Fertil. Steril. 2011, 95, 1182-1184. [CrossRef] [PubMed]

Moszynski, R.; Burchardt, B.; Sajdak, S.; Moszynska, M.; Englert-Golon, M.; Olbromski, P. Using a Modified Polysaccharide as a
Hemostatic Agent Results in Less Reduction of the Ovarian Reserve after Laparoscopic Surgery of Ovarian Tumors-Prospective
Study. Medicina 2022, 59, 14. [CrossRef] [PubMed]

Watrowski, R. Unifying local hemostasis and adhesion prevention during gynaecologic laparoscopies: Experiences with a novel,
plant-based agent. . Obstet. Gynaecol. 2020, 40, 586-588. [CrossRef] [PubMed]

Chung, ].PW.,; Law, T.S.M.; Mak, ].5.M.; Sahota, D.S.; Li, T.C. Ovarian reserve and recurrence 1 year post-operatively after using
haemostatic sealant and bipolar diathermy for haemostasis during laparoscopic ovarian cystectomy. Reprod. Biomed. Online 2021,
43, 310-318. [CrossRef]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.


http://doi.org/10.1016/j.rbmo.2010.04.035
http://doi.org/10.1093/humupd/dmx017
http://doi.org/10.1016/j.ejogrb.2007.01.010
http://www.ncbi.nlm.nih.gov/pubmed/17346871
http://doi.org/10.1016/j.fertnstert.2010.10.002
http://www.ncbi.nlm.nih.gov/pubmed/21067719
http://doi.org/10.3390/medicina59010014
http://www.ncbi.nlm.nih.gov/pubmed/36676638
http://doi.org/10.1080/01443615.2019.1636779
http://www.ncbi.nlm.nih.gov/pubmed/31480891
http://doi.org/10.1016/j.rbmo.2021.05.003

	Introduction 
	Materials and Methods 
	Results 
	Case One 
	Case Two 
	Case Three 
	Case Four 
	Overall Analysis of Presented Patients 
	Pooled Analysis of All 43 Literature Cases with Ovarian Source Severe Hemoperitoneum 

	Discussion 
	Conclusions 
	References

