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Introduction 

According to data from the World Health Organization, 48.5 mil-
lion couples are affected by infertility worldwide [1]. The aim of mod-
ern assisted reproductive technologies is to shorten the time until 
pregnancy, reduce the costs related to infertility, and ultimately, pro-
mote the live birth of a healthy baby, which can be achieved with 
appropriate treatment and measures that strengthen patient safety 
[2]. In vitro fertilization (IVF), in which fertilization takes place after 
mature eggs are collected from the ovaries, is a widely used method 
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in the treatment of infertility [3].  
Oocyte pick-up (OPU) via transvaginal ultrasonography is a com-

monly used oocyte collection method that is less invasive than other 
methods [4]. As this process is easy and effective for collecting eggs, 
it is frequently preferred as the gold standard approach [5]. Despite 
these advantages, sometimes damage to the surrounding tissues or 
complications due to various problems are encountered during or 
after the procedure. These complications can occur in the early or 
late period after OPU, and the majority are non-life-threatening con-
ditions, such as bleeding (vaginal or intraabdominal), infection, post-
procedural adhesion, and pain [6-8]. More serious complications, 
such as abscesses, sepsis, fistulas, urethral or/ bladder injuries, and 
ovarian torsion are rarely encountered [9]. In addition, the risk of 
complications of OPU is affected by variables such as the experience 
of the surgeon [4] and the features of the equipment being used 
[10,11]. In addition to complications arising from the procedure itself, 
undesirable effects due to anesthesia and sedation can also occur. 

It has been reported that 9%–24% of patients who undergo ovari-



an stimulation for IVF have poor ovarian response [12,13]. 
Possible etiological factors for poor ovarian response include a de-

crease in the number of follicles due to age, endometriosis, chromo-
somal and genetic changes, a history of ovarian surgery, pelvic adhe-
sions, and metabolic, autoimmune, and infectious diseases [14-18]. 
High rates of cycle cancellation and implantation failure have been 
reported in women with poor ovarian response, despite the imple-
mentation of strategies designed to optimize stimulation [19]. Al-
though previous studies have examined the complications that oc-
cur after OPU and various factors affecting complications, the num-
ber of studies focusing on the relationship between OPU complica-
tions and ovarian response level is quite limited. In this context, the 
current study investigated the relationship between ovarian re-
sponse and OPU complications in patients who underwent IVF. 

Methods 

1. Study group 
A total of 789 patients who underwent oocyte retrieval for IVF 

were included in the study. The exclusion criteria were a lack of com-
plete clinical records, a history of ovarian surgery, a genetic disease 
or chromosomal abnormality, a body mass index (BMI) ≥ 30 kg/m2, 
age over 38 years, and the presence of uterine malformations. 

2. Ethical considerations 
This retrospective cohort study was conducted on patients who 

underwent OPU procedures between January 2018 and December 
2019 at the In Vitro Fertilization Center of BAU Goztepe Medical Park 
Hospital, Istanbul, Turkey. The Ethics Committee of Beykoz University, 
Turkey approved the conduct of this study (July 17, 2020; No. 
2020/4). During the study period, all procedures and steps of the 
study were carried out in accordance with the Helsinki Declaration 
and Good Clinical Practice guidelines. Informed consent was ob-
tained from all individual participants included in the study. 

3. Intervention 
A gonadotropin-releasing hormone (GnRH) antagonist protocol 

was utilized for ovarian stimulation in all patients. The gonadotropin 
dose was individualized according to each patient’s ovarian reserve 
and anti-Müllerian hormone (AMH) level. Gonadotropin stimulation 
was started by applying 150–450 IU of recombinant follicle-stimulat-
ing hormone (FSH; Gonal-F, Merck, Istanbul, Turkey), and/or human 
menopausal gonadotropin (Merional; IBSA Pharmaceutical, Lugano, 
Switzerland) as the initial dose on the second or third day of the 
menstrual cycle in all women. Serial vaginal ultrasonography was 
used to monitor ovarian response. In order to prevent premature lu-
teinization, 0.25 μg of a GnRH antagonist (Cetrotide 250 μg, Merck) 

was added daily when the leading follicle reached a diameter of 14 
mm. When the mean diameter of two or three leading follicles 
reached 17 mm or more, recombinant human chorionic gonadotro-
pin (Ovitrelle 250 μg, Merck) was used to trigger ovulation. The OPU 
procedure was carried out after trigger success, between 34 and 36 
hours after administration. The equipment used constituted a dou-
ble-lumen needle (17 gauge) and a pump set at 125 mmHg vacuum 
(Cook Medical, Bloomington, IN, USA). All follicles sized 14 to 20 mm 
were obtained without flushing. A glass pipette was used to separate 
the cumulus-oocyte complexes from the sample, and they were 
transferred to the laboratory under necessary precautions after 
washing with G-IVF media (G-IVF Plus, Vitrolife, Kungsbacka, Swe-
den). A single dose of cefazolin (1 g) was administered to OPU pa-
tients during the procedure. The conscious sedation and analgesia 
technique was used for pain control during OPU. For sedation, 2 μg/
kg of fentanyl and 0.05 mg/kg of midazolam were administered. Se-
dation was generally preferred in cases with low follicle develop-
ment, in cases where a short period of time was predicted. For this 
purpose, pethidine (0.5–1 mg/kg), midazolam (0.01–0.03 mg/kg), 
fentanyl (1–2 μg/kg), lignocaine (10 mL of 1%) and diclofenac (50 
mg) were administered. All OPU procedures were performed by a 
single physician with 15 years of experience (MDG). 

4. Measurements 
The following parameters were recorded: age, BMI, smoking, caus-

es of infertility, AMH levels, day-3 FSH, peak estradiol (E2) level in the 
cycle, number of previous IVF trials, anesthesia type, duration of OPU, 
the number of collected oocytes, and complications. The study 
group was divided according to ovarian response in terms of the 
number of obtained oocytes: 1–5 oocytes: poor responder (PR), 6-13 
oocytes: normal responder (NR), and 14-20 oocytes: high responder 
(HR). 

The following complications were recorded: severe pain, bleeding, 
urinary tract infection, ruptured endometrioma, and pelvic abscess. 
Severe pain was defined as the presence of pain even after the use of 
non-opioid analgesics, with a score of 6 or more when patients were 
asked to score their pain between 1 and 10 on a visual analog scale 
(VAS). The VAS is a validated, subjective measure for acute and chron-
ic pain. Scores were recorded by a handwritten mark on a 10-cm line 
that represents a continuum between “no pain” and “worst pain ever 
suffered” [20]. Patients with a diagnosis of urinary tract infection and 
complaints after the procedure (burning while urinating and dysuria) 
were diagnosed by performing a complete urine test and urine cul-
ture, and were given appropriate treatment. During the procedure, 
we sometimes had to pass through endometriomas while trying to 
obtain access to the follicle and retrieve oocytes. If we aspirated the 
endometrioma content, we considered it as a case of endometrioma 
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rupture. The only complication requiring hospitalization was pelvic 
abscess in one patient, in whom laparoscopic bilateral salpingecto-
my and abscess evacuation were performed. 

5. Statistical analysis 
All analyses were performed using IBM SPSS ver. 21 (IBM Corp., Ar-

monk, NY, USA). Q-Q and histogram plots were used to determine 
whether variables were normally distributed. Data are given as 
mean ± standard deviation or median (range) for continuous vari-
ables according to the normality of distribution, and as frequency 
(percentage) for categorical variables. Normally distributed variables 
were analyzed with one-way analysis of variance. Pairwise compari-
sons of these variables were performed with the Tamhane test. 
Non-normally-distributed variables were analyzed with the Kruskal 
Wallis test. Pairwise comparisons of these variables were performed 
with the Bonferroni correction. Categorical variables were analyzed 
with the chi-square test. Multiple logistic regression analysis (back-
ward conditional method) was performed to identify significant risk 

factors for complications. Two-tailed p-values of less than 0.05 were 
considered to indicate statistical significance. 

Results 

The mean age of the study group was 29.91 ± 5.20 years (range, 
21–38 years). Patients with low, normal, and high ovarian response 
were found to be similar in terms of age, BMI and smoking. The fre-
quency of polycystic ovarian syndrome was higher in the HR than in 
other groups (p < 0.001). AMH levels were higher (p < 0.001) and 
day-3 FSH levels were lower (p < 0.001) in patients with HR than in 
patients with PR. In patients with HR, the number of previous trials 
(p < 0.001) was lower, while the operation duration (p < 0.001) and 
the number of retrieved oocytes (p < 0.001) were significantly higher 
than in other patients (Table 1). The frequency of complications 
(p = 0.003) and severe pain (p = 0.002) were higher in patients with 
HR than in patients with PR. The most frequent complication was se-
vere pain (Table 2, Figure 1). 

Table 1. Summary of patient characteristics with regard to ovarian reserve

Variable
Ovarian reserve

p-value
PR (n = 209) NR (n = 266) HR (n = 314)

Age (yr) 32 (21–38) 32 (21–38) 32 (21–38) 0.894
Body mass index (kg/m2) 24.46 ± 2.48 24.45 ± 2.44 24.85 ± 2.77 0.106
Smoking 55 (26.32) 82 (30.83) 82 (26.11) 0.389
Cause of infertility < 0.001
  Polycystic ovarian syndrome 0 0 97 (30.89)
  Tubal factor 15 (7.18) 30 (11.28) 47 (14.97)
  Unexplained infertility 82 (39.23) 97 (36.47) 70 (22.29)
  Endometriosis 28 (13.40) 57 (21.43) 35 (11.15)
  Male factor 64 (30.62) 69 (25.94) 59 (18.79)
  Preimplantation genetic diagnosis 0 9 (3.38) 6 (1.91)
  Fertility preservation 20 (9.57) 4 (1.50) 0
Anti-Müllerian hormone (IU/mL) 0.5 (0.2–0.9)a) 2 (1.1–4.22)b) 5.6 (5.1–11)c) < 0.001
Day-3 FSH (IU/mL) 12.20 ± 1.17a) 7.20 ± 1.59b) 6.01 ± 1.83c) < 0.001
Peak E2 level (pg/mL) 562 (256–1,200)a) 1,652 (869–2,625)b) 3,250 (1,010–5,214)c) < 0.001
Previous IVF trial (n) 3 (1–6)a) 2 (1–6)b) 2 (1–4)c) < 0.001
  1 4 (1.91) 54 (20.3) 136 (43.31) < 0.001
  2 66 (31.58) 105 (39.47) 140 (44.59)
  3 100 (47.85) 76 (28.57) 32 (10.19)
  ≥ 4 39 (18.66) 31 (11.65) 6 (1.91)
Anesthesia 0.016
  Local 5 (2.39) 2 (0.75) 0
  General 204 (97.61) 264 (99.25) 314 (100)
Duration of OPU (min) 12.04 ± 2.66a) 14.34 ± 2.27b) 22.54 ± 4.59c) < 0.001
Collected oocytes 4 (1–5)a) 10 (7–12)b) 17 (14–23)c) < 0.001

Values are presented as median (range), mean ± standard deviation, or number (%).
PR, poor response; NR, normal response; HR, high response; FSH, follicle-stimulating hormone; E2, estradiol; IVF, in vitro fertilization; OPU, oocyte pick-up.
a),b),c)The same letters denote a non-statistically significant difference between groups.
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We performed multiple logistic regression analysis to identify sig-
nificant risk factors for complications. We found that individuals with 
NR had a 2.947-fold higher risk of complications than individuals 
with PR (odds ratio [OR], 2.947; 95% confidence interval [CI], 1.123–
7.736; p = 0.028), and individuals with HR had a 7.448-fold higher risk 
of complications than individuals with PR (OR, 7.448; 95% CI, 2.787–
19.908; p < 0.001). In addition, we found that a higher number of 
previous IVF trials was associated with an increased risk of complica-
tions (p = 0.001) (Table 3). Other variables included in the model 
were found to be non-significant, as follows:, age (p = 0.646), BMI 
(p = 0.129), smoking status (p = 0.134), cause of infertility (p = 0.163), 
AMH levels (p = 0.426), day-3 FSH values (p = 0.488), peak E2 levels 
(p = 0.805), type of anesthesia (p = 0.629), and procedure duration 
(p = 0.587). 

Discussion 

The OPU procedure is the most important stage of complication 
development in IVF. The majority of complications are minor, but se-
vere complications may occur rarely and can cause life-threatening 
problems. In this study, the relationship between ovarian response 
and complications during OPU was investigated. It was found that, 
as the ovarian reserve increased, AMH and peak E2 levels increased 
and day 3 FSH levels decreased. The number of oocytes collected 

and the time spent during the procedure were higher in patients 
with HR. The most common complication was severe pain, and it 
was also determined that a higher number of collected oocytes was 
associated with an increased frequency of complications, especially 
pain. 

Various biochemical markers can be used to estimate ovarian re-
serve, including FSH, the ratio of FSH to luteinizing hormone, E2, in-
hibin B, and AMH [21]. Among these, AMH (a hormone secreted 
from granulosa cells) has been shown to be correlated with the an-
tral follicle count in numerous studies [22-25]. Kim et al. [26] com-
pared AMH and FSH levels with regard to ovarian reserve and report-
ed that the AMH level was high and FSH level was low in patients 
with diminished ovarian reserve. In our study, in accordance with the 
literature, it was found that patients with HR had higher AMH and 
peak cycle E2 levels, but lower day-3 FSH levels. 

Although OPU is performed with transvaginal ultrasonography, 
various complications may occur during and after the procedure. In 
prior studies, the complications frequently encountered after OPU 
were bleeding, infection, and severe pain. After OPU, it was reported 
that 2%–3% of patients experienced severe pain that could last up to 
the second day [27,28]. In our study, the most common complication 
(detected in 5.7% of cases) was severe pain, which is a higher rate 

Table 2. Complications after transvaginal ultrasound-guided oocyte 
pick-up procedures

Complication
Ovarian reserve

p-value
PR (n = 209) NR (n= 266) HR (n= 314)

Total 6 (2.87) 17 (6.39) 33 (10.51) 0.003
Severe pain 4 (1.91) 13 (4.89) 28 (8.92) 0.002
Bleeding 0 0 2 (0.64) NA
Urinary tract infection 2 (0.96) 0 3 (0.96) NA
Ruptured endometrioma 0 3 (1.13) 0 NA
Pelvic abscess 0 1 (0.38) 0 NA

Values are presented as number (%).
PR, poor response; NR, normal response; HR, high response; NA, not applicable.

Figure 1. Severe pain rates with regard to ovarian reserve. NS, not 
significant.

Table 3. Significant risk factors for complications in multiple logistic regression analysis

Variable β coefficient Standard error Wald p-value Exp (β) 95% CI for Exp (β)
Ovarian response (poor) 17.754 < 0.001
Ovarian response (normal) 1.081 0.492 4.817 0.028 2.947 1.123–7.736
Ovarian response (high) 2.008 0.502 16.024 < 0.001 7.448 2.787–19.908
Number of procedures 0.473 0.143 10.896 0.001 1.605 1.212–2.126
Constant –5.006 0.638 61.470 < 0.001 0.007

Dependent variable: presence of complications; Nagelkerke R2=0.070.
CI, confidence interval.
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than reported in previous studies. This may be due to the fact that, in 
our study, patients who expressed their pain as 6 or higher on the 
VAS scale were defined as having severe pain. Instead, other studies 
defined severe pain as pain requiring hospitalization. The use of an-
esthesia during the operation and analgesics after OPU at different 
doses and at different times may also have affected the level of pain. 
In most studies, the most frequently reported complication after 
OPU was vaginal bleeding [9]. The majority of vaginal bleeding 
events reported after OPU are mild, and severe bleeding is very rare. 
Furthermore, case reports describing intrabdominal bleeding after 
OPU indicate that this complication is exceedingly rare [28,29]. In our 
study, bleeding developed in 0.3% of patients—a similar result to 
those reported in much of the literature [4]. The second most fre-
quently reported complication of OPU is infection [9]. Infections have 
been reported at different frequencies (range, 0.03%–0.6%); howev-
er, serious consequences have been demonstrated [30,31]. In our 
study, occurred in 0.6% of patients. We applied a single dose of ce-
fazolin (1 g) to our patients during the procedure, which may have 
reduced the frequency of infections. The frequency of complications 
detected in our study is consistent with the literature, indicating that 
they are usually predictable. 

As the number of retrieved oocytes increases, the time spent 
during the operation and the risk of complication development due 
to OPU could also increase. As expected, a higher number of re-
trieved oocytes translated to an increased frequency of complica-
tions, especially severe pain. This may be a direct result of the in-
creased duration of the procedure. Liberty et al. [32] showed that the 
frequency of complications related to OPU was higher in polycystic 
ovarian syndrome patients, possibly because more oocytes are re-
trieved in these patients. Levi-Setti et al. [4] showed that an increased 
number of oocytes collected and a longer time spent collecting oo-
cytes is associated with the risk of complications. Ludwig et al. [33] 
reported that after oocyte retrieval, severe to very severe pain oc-
curred in 3.1% of patients, and the pain increased in parallel with the 
number of oocytes collected. In another study, Singhal et al. [34] 
showed that the pain scores of patients with an OPU procedure du-
ration exceeding 12 minutes were significantly higher than those 
with a shorter duration. However, they reported that the pain score 
was not correlated with the number of oocytes collected. It is there-
fore important to note that each oocyte retrieval procedure (and its 
length) could increase the probability of post-procedural adverse ef-
fects. 

Recent studies reported additional concerns regarding OPU for se-
verely obese women (BMI > 40 kg/m2), including anesthetic-related 
risks and technical difficulties such as an inability to access the ova-
ries [4,35]. In this article, BMI was not associated with an increased 
frequency of complications. This may have been due to the exclusion 

of patients with obesity from our study. BMI may not be associated 
with OPU complications up to a certain threshold. This issue could be 
explored in greater detail in studies that include patients with a BMI 
of 30 kg/m2 and above. 

Finally, we found that higher number of previous IVF trials was as-
sociated with an increased risk of complications. In patients with less 
ovarian reserve, more IVF attempts may be required to achieve preg-
nancy. In other words, patients with more trials may have less ovari-
an reserve. Indirectly, patients with an increased number of IVF at-
tempts may have an increased risk of complications because they 
have poor ovarian reserve. 

This study has several limitations, such as those associated with 
the nature of retrospective studies. It has been shown that the expe-
rience of the surgeon performing OPU is related to the risk of compli-
cations [4]. In our study, OPU was performed by a single doctor with 
15 years of experience; thus, the frequency of complications should 
be assessed in accordance with this fact. In previous studies, the as-
piration needle gauge has been shown to affect pain levels after 
OPU [10,11,36]. In our study, the fact that these conditions facilitate 
or reduce pain levels may cause misinterpretations in comparison 
with other studies. Lastly, patients who may have sought treatment 
at different health institutions due to complications after OPU could 
not be evaluated in our study. This may have caused the frequency 
of complications to be underestimated. 

In conclusion, it was found that the most common complication in 
patients who underwent OPU was pain. The risk of complications 
was higher in patients with normal and high ovarian response than 
in those with poor ovarian response. We also found that an increased 
number of previous IVF cycles was associated with a higher risk of 
complications related to OPU. As pain is common in these patients, it 
is concluded that pain management may be crucial. Patients with 
normal or high ovarian response during OPU should be monitored 
more closely for the development of complications. Comprehensive 
and prospective studies on OPU complications would be useful. 
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