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Comparison of chemical pregnancy rates
according to the anesthetic method during
ultrasound-guided transvaginal oocyte retrieval
for in vitro fertilization: a retrospective study

Department of Anesthesiology and Pain Medicine, Presbyterian Medical Center, Jeonju,
Korea

Background: Oocyte retrieval is the most important procedure in in vitro fertilization
(IVF). Various anesthetic methods are used to control a patient’s anxiety and pain during
IVF; however, there are no recommended anesthetic methods at present. In this study,
we retrospectively investigated chemical pregnancy rates according to the anesthetic
method used for oocyte retrieval.
Methods: We reviewed records of patients who underwent oocyte retrieval between January 1, 2012 and December 31, 2017. Patients were divided into the spinal anesthesia
(SA) and monitored anesthesia care (MAC) groups. The primary outcome was chemical
pregnancy rate after IVF.
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Results: The study included 95 patients. SA was administered in 77 (81%) and MAC in
18 (19%). The overall chemical pregnancy rate was 32.6% (31/95). According to the
anesthetic method, the pregnancy rate was 32.5% (25/77) in the SA group and 33.3%
(6/18) in the MAC group. There was no statistical difference in the pregnancy rate between the groups (P = 0.575). The procedural time was significantly shorter in the SA
group than in the MAC group (P < 0.001).
Conclusions: Chemical pregnancy rates were not significantly different between the SA
and MAC groups. However, the procedure duration was shorter in the SA group than in
the MAC group.
Keywords: Anesthesia; In vitro fertilization; Oocyte retrieval.

INTRODUCTION

anxiety and pain during the procedure. Therefore, various
drugs and anesthetic methods, such as general anesthesia,

In vitro fertilization (IVF) is the most commonly used as-

monitored anesthesia care (MAC) or conscious sedation, and

sisted reproductive technique worldwide. Of the several

regional anesthesia, are used to manage the patient’s anxiety

processes involved in IVF, one of the most important process

and pain, as well as to ensure a stable procedural environ-

is transvaginal oocyte retrieval (TVOR), in which oocytes are

ment.

obtained from the ovarian follicles via ultrasound-guided

There is no established anesthetic method for TVOR, al-

needle aspiration through the vaginal wall. Although TVOR is

though there have been many studies on the effects of anes-

relatively simple and less invasive, the patient can experience

thetic methods and drugs used during TVOR on the outcome
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of IVF [1]. Therefore, the purpose of this study was to retro-

ware (version 23, IBM SPSS Inc., USA), and the demographic

spectively investigate the effects of anesthetic methods on

information of patients was expressed as mean ± standard

the chemical pregnancy rate in patients who underwent IVF

deviation. The pregnancy outcome according to anesthetic

between January 1, 2012 and December 31, 2018.

method was analyzed using Fisher’s exact test. P values < 0.05
were considered statistically significant.

MATERIALS AND METHODS
RESULTS
This study was approved by the Institutional Review Board
of our hospital (no. 2019-04-011).

During TVOR, SA was used in 77 patients (81%) and MAC

We included 97 patients who underwent IVF after TVOR

with continuous intravenous drug infusion was used in 18

between January 1, 2012 and December 31, 2018. Among

(19%). The two groups showed differences in height and body

them, two patients were excluded: one patient who rejected

weight; however, body mass index was not significantly dif-

fertilized embryo transfer and another in whom oocyte re-

ferent. The procedure duration was significantly shorter with

trieval failed.

SA than with MAC (Table 1). There was no anesthetic failure

Patients’ medical records were reviewed for demographic

in the SA group. In two patients in the SA group, the mean ar-

information, anesthetic method used for oocyte retrieval, and

terial pressure was < 60 mmHg and 5 mg ephedrine was ad-

chemical pregnancy rate.

ministered. No other complications were observed. The over-

All patients underwent ultrasound-guided TVOR after

all chemical pregnancy rate after IVF was 32.6% (31/95), and

ovarian hyperstimulation conducted by the same surgeon,

there was no difference in the pregnancy rates between the

followed by fertilization, embryo culture, and intrauterine

two groups (32.5% [25/77] in the SA group and 33.3% [6/18]

transplantation at the same institution. The pregnancy out-

in the MAC group; P = 0.575). In the case of oocyte retrieval

come was confirmed approximately 10 days after embryo

with MAC, patient movements during the procedure were

transfer through serum β-human chorionic gonadotropin

observed in three patients; however, no procedure-related

evaluation in only the first IVF trial with fresh oocytes. Two

complications occurred. Neither respiratory depression nor

anesthetic methods were used during TVOR: MAC and spinal

hemodynamic instability was observed during MAC.

anesthesia (SA). The first-choice anesthetic method was SA;
however, according to the patient’s choice and when the pa-

DISCUSSION

tient had conditions precluding the use of SA, such as allergy
to local anesthetics, MAC was used. No sedation was used at

The IVF procedure consists of ovarian hyperstimulation,

the time of SA, whereas MAC was provided with a propofol

oocyte retrieval, fertilization, embryo culture, and embryo

target-controlled pump infusion system.

transfer, among which oocyte retrieval is the most invasive. In

Statistical analysis was performed using SPSS Statistics soft-

the past, oocyte retrieval was performed using laparoscopy;
however, laparoscopy has been replaced by ultrasound-guided TVOR. Although TVOR is less invasive and easier to per-

Table 1. Characteristics of Patients
Characteristic
Age (yr)
Weight (kg)
Height (cm)
BMI (kg/m2)
Procedure duration (min)
SA level (thoracic)
Hyperbaric bupivacaine (mg)
Propofol dose (mg)

SA (n = 77)

form than the laparoscopic approach, patients still feel anxMAC (n = 18)

P value

ious about the procedure. Penetration of the vaginal wall and

34.0 ± 5.0
35.8 ± 5.7
61.7 ± 13.2 56.9 ± 6.2
158.8 ± 6.0 154.2 ± 5.4
24.0 ± 3.0
24.4 ± 4.8
27.7 ± 9.4
38.6 ± 9.2
8.5 ± 1.7
10.9 ± 1.1
303.9 ± 48.2

0.195
0.025
0.004
0.623
0.000
-

ovarian capsule with a needle during TVOR causes discom-

Values are presented as mean ± SD. SA: spinal anesthesia, MAC: monitored anesthesia care, BMI: body mass index.
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fort and pain, which are increased with repeated attempts in
cases in which the involvement of many follicles is required
for adequate oocyte retrieval [2]. Such discomfort and pain
consequently cause patients to make unexpected movements
during the procedure, which can lead to procedural complications such as bleeding and tissue damage. Therefore, it is
necessary to use appropriate methods to control anxiety, diswww.anesth-pain-med.org

Pregnancy rate and anesthesia in TVOR

comfort, and pain in patients, as well as to provide surgeons

of propofol on IVF outcomes have been contradictory [10–12].

with a stable environment for the procedure.

Previous studies suggested that propofol is a relatively safe
drug but should be used with caution [9,11–13]. Opioids

(i) have fast action and short recovery time, (ii) provide ad-

(commonly fentanyl, alfentanil, and remifentanil) can be

equate pain control and sedation with an agent that does not

used to control TVOR-associated pain. Compared with fen-

accumulate in the follicular fluid and does not inhibit the

tanyl, remifentanil leads to a higher IVF pregnancy rate [14].

outcome of IVF by affecting the oocytes and embryo, and (iii)

Meanwhile, alfentanil must be cautiously used, as it is associ-

have no effect on IVF outcomes. General anesthesia, MAC or

ated with a higher incidence of respiratory depression than is

conscious sedation, and regional or local anesthesia are used

fentanyl [15].

for the safe and effective treatment of patients during TVOR.

In this study, similar chemical pregnancy rates were ob-

Although many studies have investigated the effect of the

served in the MAC and SA groups. However, the procedure

anesthesia used during TVOR on IVF outcomes, no definite

duration was longer with MAC, which may be because SA

results have been reported to date [1].

provides a more comfortable procedural environment than

General anesthesia is now used restrictively because the

MAC (during which patients may have unintended move-

laparoscopic method of oocyte retrieval has been replaced

ments). Conscious sedation with sedatives and opioids or

by the relatively simpler and less invasive TVOR. Further, re-

MAC involves continuous infusion of drugs or additional

ports have demonstrated inferior outcomes of IVF performed

drug administration after bolus, if necessary. The use of

under general anesthesia to those of IVF performed using

target-controlled infusion and anesthetic depth monitoring

MAC and regional (spinal, epidural, and paracervical block)

may help reduce the volume of drugs used and allow faster

anesthesia. Azumude et al. [3] reported that SA increased the

recovery while minimizing the effects on the oocytes and

success rate of IVF and that a relatively lower volume of drug

embryo. Moreover, compared with conscious sedation, MAC

was used for SA than for general anesthesia. Aghaamoo et

allows anesthesiologists to control the sedation level, pain,

al. [4] recommended SA over general anesthesia for oocyte

and changes in the state of the patient during the procedure,

retrieval. In addition, Wilhelm et al. [5] reported a higher

thereby ensuring the safety of patients and helping surgeons

pregnancy rate in patients who received MAC than in those

perform the procedure stably and effectively.

who received general anesthesia. However, Hammadeh at

This study is limited by its retrospective design and the dis-

al. [6] reported that general anesthesia led to a higher oocyte

proportionate number of patients in the two groups. Never-

retrieval rate than sedation by eliminating the anxiety of

theless, it demonstrates that SA is a useful anesthetic method

patients, thereby providing a more stable and comfortable

in TVOR during IVF and allows a shorter TVOR procedure

procedural environment for surgeons. In a study comparing

duration than MAC. However, considering that TVOR is a day

SA with intravenous sedation, pregnancy rates were similar

procedure, MAC may also be a good choice with the careful

between the two methods, although the procedure duration

use of anesthetic drugs.

was longer and many complications, such as nausea, oc-
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