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INTRODUCTION 

Transvaginal ultrasound-guided follicle aspiration has 

become the gold-standard procedure for oocyte retrieval 

in in-vitro fertilization (IVF) and intracytoplasmic sperm 

injection (ICSI) over the past two decades.
1 

The safety, 

simplicity, low costs and ease in the learning of the 

procedure in addition to minimal discomfort and quick 

postoperative recovery for the patients have rendered it 

more popular and more adopted than the previous oocyte 

retrieval techniques.
2
 Nevertheless, the procedure can 

cause damage to vaginal mucosa, ovaries, adjacent pelvic 

organs or blood vessels traumatized by the aspiration 

needle, which may result in internal or external bleeding, 

varying from mild to severe, or other complications.
3,4

 

Clinically significant bleeding after OPU is uncommon 

with a reported incidence of severe intra- or 

retroperitoneal bleeding varying between 0 and 1.3%
4 
and 

is reported to be clinically unremarkable in the vast 

majority of women undergoing OPU.
5
 The pooling data 

suggests that in patients with coagulation abnormalities 

including von Willebrand disease (VWD),
6
 

thrombocythemia,
7
 the risk of post-procedure bleeding is 

higher than the general population. However, the risk 
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ABSTRACT 

Background: Though OPU is a safe and simple procedure, it may cause damage to pelvic structures and bleeding. It 

is unclear whether history of a prior OPU poses any risk of increased blood loss in the OPU. We, herein, aimed to 

evaluate whether mean blood loss and hematologic parameters vary between women with and without the history of 

an OPU, in an unexplained infertility population. 

Methods: A prospective case-control study was conducted through the files of patients who underwent IVF/ICSI-ET 

between June and December 2013. Unexplained infertility patients with a CBC result were assigned to two groups; 

those undergoing OPU for the first time (Group 1, n=40) and those who were previously subjected to at least 1 

procedure (Group 2, n=13). Blood samples were obtained before the ET. Hemoglobin values and changes were 

compared between the two groups. 

Results: Delta hemoglobin value did not significantly differ between the groups (p=0.469) and there were no 

significant difference between the pre- and post-procedure hemoglobin values in the patients with no and at least one 

OPUs and the total patient population (p=0.792, 0.259 and 0.442, respectively). 

Conclusions: Our study results reveal that the amount of the blood loss in OPU does not significantly vary between 

women subjected to the procedure for the first time and for more than 1 time. 
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factors for clinically significant blood loss after OPU 

have not been extensively studied and, to the best to our 

knowledge, data regarding the risk factors, other than 

coagulopathies, for the post-procedure bleeding is 

lacking.  

Now that the clinical pregnancy rate per embryo 

transferred is still modest,
8
 a significant proportion of 

couples undergoing IVF/ICSI-ET cycles would only 

benefit from recurrent ART attempts, which, in turn, 

result in recurrent oocyte retrieval procedures. In this 

context, it is unclear whether, or not, history of a prior 

OPU, similar to the history of a surgery,
9 

pose any risk of 

increased blood loss in the course of OPU. We, herein, 

aimed to determine whether mean blood loss and 

hematologic parameters vary between women with and 

without the history of an oocyte retrieval procedure, in a 

non-anemic, unexplained infertility population who 

underwent OPU under general anesthesia, following 

controlled ovarian stimulation (COS). 

METHODS 

This study has been performed in accordance with the 

ethical standards described in the 1975 declaration of 

Helsinki, as revised in 2000. The present is a prospective 

case-control study conducted through the files of patients 

who admitted to the assisted reproduction department of 

Zeynep Kamil training and educational hospital due to 

the desire of having a child and who were agreed to 

undergo IVF/ICSI treatments. Since the present is an 

assessment of conventionally treated patients, no 

intervention was involved beyond routine and standard 

arrangement and treatment and no patient-identifying 

information was included, the Institutional Review Board 

waived the requirements for approval of this study and 

patient consent. All couples undergoing IVF or ICSI 

treatment between June and December 2013 were 

considered for enrolment in the trial. Only the patients 

whose complete blood count samples had been obtained 

as a part of infertility work-up prior to both OPU and ET 

were included for assessment. Inclusion criteria were as 

follows; age between 23-39 years and body mass index 

(BMI) ≤28 kg/m
2
, FSH ≤10 mIU/mL and unexplained 

infertility patients who underwent either agonist or 

antagonist protocol. The exclusion criteria included 

presence of coagulopathies such as VWD, 

thrombocythemia or hemophilia, previous abdominal or 

vaginal surgery and any kind of ovarian or adnexal 

pathologies. Besides, patients who developed ovarian 

hyperstimulation syndrome (OHSS) in the course of 

controlled ovarian stimulation were excluded from the 

study, in order to avoid any potential biases on the results 

that would have arisen from hemoconcentration. With a 

similar rationale, patients who were potential candidates 

to highly respond to COS and to develop OHSS, i.e. 

those with a previous history of OHSS, polycystic ovary 

syndrome (PCOS) or an AMH level >4.6 ng/mL, were 

excluded.  

Either a classical long agonist or fixed and/or flexible 

antagonist protocol was applied for ovarian stimulation. 

The treatment protocol choices and the gonadotropin 

dose adjustments were individualized according to age, 

body mass index (BMI), ovarian reserve determined by 

antral follicle count and basal FSH, and experience from 

previous cycles. Gonadotropin stimulation was achieved 

by administering either rFSH or HMG. All patients were 

given folic acid 400 mcg daily simultaneously with the 

initiation of the protocol.  

Serial ultrasonographic controls and E2 level 

measurements were made until 3 follicles ≥17 mm and a 

serum E2 level >500 pg/ml were detected. 

Choriogonadotropin alpha 250 μg S.C. (Ovitrelle®; 

Merck Serono) was administered to induce final follicular 

maturation. Transvaginal ultrasound-guided oocyte 

retrieval was performed 35-36 hours after HCG 

administration, under general anesthesia and only by two 

gynecologists with at least 5-year experience in the 

procedure. All patients were implemented a single dose 

of cefazolin sodium (Sefazol, Mustafa Nevzat Ilaç San., 

Turkey) 1 gr, intramuscularly (I.M.) at the course of OPU 

procedure and were given doxycycline 100 mg capsule 

(Tetradox capsule, Fako Ilaç, Turkey) per oral (P.O.) 

twice daily and methylprednisolone 16 mg capsule 

(Prednol tablet, Mustafa Nevzat Ilaç San, Turkey) P.O. 

once daily and continued for 4 days. Luteal support was 

initiated on the night of oocyte retrieval and continued 

until the day of pregnancy testing.  

Among the included patients, those undergoing OPU for 

the first time were assigned to group 1 and those who 

were previously subjected to at least 1 OPU procedures 

were assigned to group 2. Given the included patients had 

a complete blood count made before the OPU procedure, 

another sampling was made immediately before the 

embryo transfer (ET), which was performed 2 days after 

the OPU practice. The mean of age, the ratio of 

agonist/antagonist protocols employed, pre- and post-

procedure hemoglobin levels and hemoglobin changes 

between pre- and post-procedure values, which were 

expressed as the Delta Hb, were compared between the 

groups.  

Results have been reported as mean±SD. Data were 

analyzed with Statistical Package for the Social Sciences 

for Windows 22.0 software (SPSS, Chicago, IL., USA). 

Student’s t-test and Mann-Whitney U test were employed 

to evaluate differences between groups for parametric and 

non-parametric comparisons, respectively. Categorical 

data were evaluated by using chi-square test. A two-tailed 

p value of <0.05 was considered to be statistically 

significant.   

RESULTS 

A total of 553 patient files were assessed for eligibility 

between June and December 2013 and 53 women were 

eligible for enrolment and consented to participate in the 
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study. Group 1 and 2 consisted of 40 and 13 patients, 

respectively. Demographic characteristics and 

agonist/antagonist protocol ratio were comparable 

between the two groups. Delta hemoglobin value did not 

significantly differ between the groups (p=0.469) (Table 

1). Additionally, there were no significant difference 

between the pre- and post-procedure hemoglobin values 

in the group 1, 2 and the total patient population 

(p=0.792, 0.259 and 0.442, respectively) (Table 2). No 

major complication was encountered in neither of the 

groups. A total of 9 patients (17%), including 5 (9%) in 

group 1 and 4 (8%) in group 2, experienced minor 

vaginal bleedings, which were treated with local 

interventions, such as compression or tamponade, 

following the procedure. 

Table 1: The comparison of the demographic 

characteristics and the hematologic parameters 

between the groups. 

 
Group 1 

(n=40) 

Group 2 

(n=13) 
p 

Age (mean) 

(years) 
32.5 ±8.7 31.9 ±3.3 0.469* 

Agonist/ 

Antagonist ratio 
18/22 6/7 0.942** 

Minor vaginal 

bleeding, n (%) 
5 (9%) 4 (8%) 0.198** 

Delta Hb -0.04 ±0.7 -0.23 ±0.7 0.469* 

OPU; oocyte pick-up, Hb; hemoglobin, ET; embryo transfer. 

*Mann Whitney-U test, **Chi-square test. 

Table 2: The comparison of the pre- and post-

procedure values in the groups. 

 
Hb before 

OPU 

Hb before 

ET 
p* 

Group 1 12.6 ± 1.3 12.7 ± 1.2 0.792 

Group 2 12.2 ± 1.1 12.7 ± 1.3 0.259 

Total 12.5 ± 1.3 12.7 ± 1.2 0.442 

OPU; oocyte pick-up, Hb; hemoglobin, ET; embryo transfer. 

*student t-test 

DISCUSSION 

Though the OPU procedure is performed frequently in 

the course of ART, the procedure related complications 

are known to be under-reported and our knowledge on 

the issue only relies on limited retrospective analyses or 

case reports.
10

 Severe hemoperitoneum,
10,11

 massive 

hematuria,
12

 rupture of ovary causing hemorrhagic 

shock
13 

and uterovaginal fistula formation
14 

have been 

reported as OPU-related complications. Aragona et al 

reported the incidence of severe complications and 

intraperitoneal bleeding, in their 7,098 IVF cycle series, 

to be 0.08% and 0.06%, respectively.
15 

However 

Siristatidis et al reported the rate of severe complications 

with a higher rate of 0.72%.
1 

They indicated minor 

vaginal bleeding to be the most frequent complication, 

which emerged in the 18.08% of the patients and was 

treated easily. In our study, we did not experience any 

serious hemorrhage complication. We observed 

procedure-related minor vaginal bleeding in, totally, 17% 

of the patients and there existed no significant difference 

between the groups regarding minor vaginal bleeding 

(9% and 8%, respectively, p=0.198). 

Even if not complicated by a major intraperitoneal or 

pelvic organ bleeding, every OPU procedure is 

accompanied by a certain amount of blood loss, which is 

self-limiting and clinically not significant, due to the 

multiple punctures of the vaginal mucosa, vaginal vault, 

ovarian surface epithelium and other pelvic structures. A 

limited number of studies assessing the risk factors for 

bleeding following transvaginal oocyte retrieval are 

available in the literature. Zhen et al
9 

demonstrated in 

their study, in which they reviewed 10, 251 retrieval 

cycles over a 4-year period and assessed the risk factors 

for intraperitoneal bleeding after OPU, that patients with 

severe intraperitoneal bleeding had a lower BMI and a 

history of surgery. Additionally, out of 5 patients with 

severe intraperitoneal bleeding requiring laparotomy or 

laparoscopy, 4 were reported to have had surgical 

histories and 1 to have undergone multiple retrieval 

attempts.  

On the other hand, data regarding the blood loss 

associated with uncomplicated transvaginal oocyte 

retrieval are quite limited. Ragni et al
5 

 investigated blood 

loss both biochemically and ultrasonographically at three 

different times in 150 women undergoing OPU and 

indicated that at 4-6 hours after OPU, hemoglobin 

concentration were significantly reduced and pelvic free 

fluid significantly increased. They finally concluded that 

the quantity of blood loss following oocyte retrieval is 

clinically unremarkable in the vast majority of women. 

To the best to our knowledge, there is no study available 

regarding the effect of the number of the previous OPU 

procedures on the amount of bleeding and hematologic 

parameters and thus, the present is the first in this 

context. Our study results reveal that the amount of the 

blood loss does not significantly vary between women 

who underwent OPU for the first time and for more than 

1 time. Even though delta hemoglobin value was greater 

in women with at least 1 previous OPU than in women 

undergoing their first OPU, the difference was not 

statistically significant. Although any history of surgery 

is known to increase the amount of blood loss in 

subsequent interventions, we suggest that prior oocyte 

retrievals do not expose any risk increase.  

The limitations of the study include its retrospective 

design and relatively small number of patients. Even 

though conducted in a retrospective fashion, the present 

was performed through the results of CBCs, which were 

sampled and assayed in line with diverse studies 

conceptualized and designed as prospective in an 

unexplained infertility population. In addition, the present 

is a preliminary study as to provide data firstly regarding 

the effect of prior oocyte retrievals on blood loss. 
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Moreover, excluding all potential factors that could 

potentially bias the results, including OHSS, PCOS, and 

high levels of AMH, has rendered the present study more 

reliable.  

CONCLUSIONS 

Based on the results of the present study, we suggest that 

the number of prior oocyte retrieval procedures do not 

have any impact on the hematologic parameters obtained 

after OPU. Thus, women with the history of a prior 

oocyte retrieval practice may undergo subsequent 

procedures safely, with regard to blood loss and 

hemorrhagic complications. 
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