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Abstract
Background  Oocyte retrieval is a part of in vitro fertilisation (IVF) procedures performed on an ambulatory basis. Total 
intravenous anaesthesia (TIVA) with opioid is shown to improve quality of recovery (QOR) after ambulatory surgery. Opioid-
free anaesthesia (OF) is gaining popularity in recent times as it is associated with lesser post-operative side effects related 
to opioids. Quality of recovery is considered as one of the principal end points in ambulatory surgery.
Aim  To compare quality of recovery using QOR-15 questionnaire between opioid-free TIVA and opioid-based TIVA at 
24 h after oocyte retrieval.
Settings and Design  A prospective randomised control study.
Patients and Methods  Sixty six patients undergoing oocyte retrieval were prospectively selected. They were randomised 
into two equal group. OF TIVA group with dexmedetomidine (D) and propofol or opioid-based TIVA with fentanyl (F) and 
propofol. The primary outcome measured was quality of recovery using QOR-15 at 24 h after oocyte retrieval. Secondary 
outcomes measured were incidence of bradycardia, post-operative nausea and vomiting, usage of rescue analgesia and total 
consumption of propofol.
Results  A statistically significant difference in total QOR-15 was observed between two groups (p value = 0.021) at 24 h 
post-operatively. Usage of rescue analgesia and incidence of post-operative nausea and vomiting was less in opioid-free TIVA.
Conclusion  Opioid-free TIVA improves post-operative QOR in patients undergoing oocyte retrieval.
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Introduction

Oocyte retrieval is a part of IVF which involves transvaginal 
ultrasound-guided aspiration of ovarian follicle. It is painful 
due to passage of needle through vaginal wall and mechani-
cal stimulation of ovary. It is performed on an ambulatory 
basis. Complete recovery after anaesthesia is vital parameter 
in determining discharge following ambulatory surgery. The 

QOR-15 provided a valid, reliable, extensive and efficient 
evaluation of patient’s QOR after anaesthesia and surgery 
[1].

Total intravenous anaesthesia (TIVA) is known to 
improve quality of anaesthesia in ambulatory surgery [2, 
3]. The most common anaesthetic agents used for monitored 
anaesthesia care are midazolam, fentanyl and propofol. Opi-
oids are associated with post-operative nausea and vomiting, 
pruritus and respiratory depression. The opioid-free (OF) 
anaesthesia is associated with lesser post-operative rescue 
analgesic usage and lesser side effects associated with opi-
oids [2, 4, 5]. Dexmedetomidine is an important adjunct in 
opioid-free anaesthesia which is shown to have adequate 
analgesic effect (as a sole analgesic) in recent studies in 
patients undergoing laparoscopic surgery [2, 4, 5].

Aim: To compare quality of recovery using QOR-15 ques-
tionnaire at 24 h post-operatively between opioid-free (OF) 
TIVA and opioid-based TIVA in oocyte retrieval.

Group D (OF TIVA): propofol and dexmedetomidine.
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Group F (opioid-based TIVA): propofol and fentanyl.
Prospective randomised single-blinded study.
Objective:
Primary Outcome
To compare quality of recovery after anaesthesia between 

opioid-free TIVA and opioid-based TIVA.
Secondary outcomes
Total propofol consumption.
Incidence of bradycardia, nausea and vomiting.
Usage of rescue analgesic agents.

Materials and Methods

The study was conducted at Sri Ramakrishna Hospital, a 
tertiary care centre in Coimbatore, between June 2019 
and September 2020 on patients for first cycle of oocyte 
retrieval. American Society of Anaesthesiologists (ASA) 
physical status I and II aged 23 to 38 years with ultrasound 
(USG) showing > 3 bilateral ovarian follicular response were 
included in the study.

Exclusion criteria were ASA III patients, history of car-
diac/renal/liver disease, BMI > 35 kg/m2, USG showing less 
than 3 dominant follicle.

Sample Size

Sample size was calculated from previous study with Q0R-
15, the mean and standard deviation were 127 and 22, 
respectively, in minor surgery [6]. A sample size of 29 in 
each group was needed to detect a difference of 8 points, 
with a type I error of 5% and power of 80%. Thirty-three 
patients in each group were selected to include attrition.

Detailed Description

Institutional ethics committee clearance was obtained. 
All patients were evaluated preoperatively one day prior 
to procedure. All patients were familiarised about QOR-
15 questionnaire. Written informed consent was obtained 
from all patients. Routine nil per oral guidelines were fol-
lowed. All patients were re-evaluated on day of proce-
dure. 20 gauge IV cannula was secured and Ringer lactate 
(according to Holliday Segar formula for per kg require-
ment) was started. Baseline measurements of heart rate 
(HR), non-invasive blood pressure (NIBP), respiratory 
rate, mean arterial blood pressure (MAP), room air oxy-
gen saturation were noted. The patients were randomly 
(by computer-generated random numbers) allotted to 
group D receiving dexmedetomidine and group F receiv-
ing fentanyl.

Group D (OF) patients received 0.5 µg/kg of dexme-
detomidine over 10 min in 100 ml of normal saline as 
infusion, about 10 min prior to procedure. At the start of 
the procedure, another 0.5 µg/kg of dexmedetomidine was 
given as infusion over 15 min.

Group F opioid-based patients received 1 µg/kg of fen-
tanyl over 10 min in 100 ml of normal saline as infusion, 
about 10 min prior to procedure. At the start of the proce-
dure, another 1 µg/kg of fentanyl was given.

Propofol 1.5 mg/kg was given initially to all patients in 
both groups at the start of procedure and additional doses 
of propofol 0.5 mg/kg was given if the patient exhibited 
kinetic response.

Oxygen was supplemented through Hudson mask at 6 
L per minute. Nasal airway was used if airway obstruction 
occurred. During the procedure HR, NIBP, oxygen satura-
tion (SpO2) were monitored every 5 min (Figs. 1 and 2). 

Fig.1   Changes in heart rate 
between two groups during 
intraoperative period.
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Post-procedure HR,NIBP, oxygen saturation were recorded 
every 5 min up to 30 min and every 15 min until 2 h (Figs. 3 
and 4). Total propofol consumption was noted. Number of 
oocytes retrieved were also noted. Bradycardia was defined 
as heart rate under 50 beats per minute and treated with 
atropine 0.6 mg IV. A drop in MAP of 20% was regarded as 
hypotension, treated with ephedrine bolus of 6 mg IV, while 
MAP value more than 20% is regarded as hypertension.

Post-operatively pain was assessed by numerical rating 
scale (NRS), (where 0 = no pain and 10 = worst imagina-
ble pain) for every 10 min up to 30 min and every 30 min 

thereafter. When NRS is more than 3, rescue analgesia with 
injection Paracetamol 1 g was given IV. Post-operative nau-
sea and vomiting were treated with ondansetron 4 mg IV. 
Incidence of bradycardia, nausea, vomiting and usage of 
rescue analgesia was also noted. Patients were discharged 
about 8 h post-procedure after active mobilization and diet. 
Patients were telephoned and asked to take QOR-15 ques-
tionnaire at 24 h post-procedure, and response was noted by 
researcher. QOR-15 categorised into 4 classes of recovery as 
excellent (135–150), good (122–135), moderate (90–121), 
poor (0–89) [6].

Fig. 2   Changes in mean arterial 
blood pressure (MAP) between 
two groups during intraopera-
tive period.
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Fig. 3   Changes in heart rate 
between two groups during first 
hour of post-operative period.
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Statistical Analysis

The sample size was calculated from previous study. 
Sixty-six patients were enrolled and randomised as 33 in 
each group. Statistical analysis performed using SPSS ver-
sion 20. Data are presented as mean ± standard deviation, 
median, numbers and frequencies as appropriate. Compari-
son between two groups was made using Independent t-test 
for detecting differences in demographics, haemodynamic 
parameters and QOR-15. Chi-square analysis was used for 
categories of QOR-15. Statistical significance was deter-
mined at p < 0.05 and highly significant when p < 0.01.

Results

Sixty-six patients enrolled and randomised as 33 in each 
group for oocyte retrieval. Two patients in each group 
declined to complete the study and were excluded from sta-
tistical analysis. Hence, analysis was made for 31 patients 
in each group.

Demographic data (age, weight, height, body mass index 
and ASA) were comparable and no statistical differences 
were observed between groups. In addition, there was no 
significant difference between duration of infertility in each 
group. (Table 1).

The mean values of baseline HR (beats/min), MAP 
(mmHg) and SpO2 were comparable between two groups. 
(Table2).

There was a significant difference in intraoperative 
heart rate between two groups at 5 min, 10 min and at 
15 min of the procedure. However, MAP was compa-
rable (Table 3). Significant difference in heart rate was 
observed up to 15 min post-operatively while MAP was 

comparable. There were no significant difference in dura-
tion of procedure and number of oocytes retrieved in both 
groups (Tables 4 and 5).

NRS was significantly less up to first 20 min post-proce-
dure in group D compared to group F and comparable later 
on (Table 6). Incidence of bradycardia (p = 0.69), PONV 
(p = 0.236) and usage of rescue analgesic (p = 0.09) were 
comparable between two groups (Table 5). However, the 
incidence of PONV was higher in opioid-based TIVA group 
(19.40%), usage of rescue analgesic was higher in opioid-
based TIVA group (25.80%), (Table 5).

There was highly significant difference in propofol 
consumption with mean dosage of propofol 150 ± 32 mg 
in opioid-free TIVA group as opposed to 184 ± 18 mg in 
opioid-based TIVA group (Table4).The QOR-15 at 24 h 
post-operatively was significantly higher in opioid-free 
TIVA (Table 4). There was significant difference in QOR 

Fig. 4   Changes in mean arterial 
blood pressure between two 
groups during first hour of post-
operative period.
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Table 1   Demographic characteristics and duration of infertility

Data presented as mean ± SD. p < 0.05 considered significant
Group D-opioid-free TIVA, Group F-opioid-based TIVA group

Category Mean SD p value

Age in years Group D 30.55 2.77 0.209
Group F 29.65 2.83

Height in cm Group D 161.94 6.52 0.712
Group F 162.55 6.48

Weight in kg Group D 61.77 10.87 0.168
Group F 65.80 11.85

BMI in kg/m2 Group D 23.39 2.90 0.075
Group F 24.75 3.03

Duration of Infer-
tility in years

Group D 4.81 1.42 0.329
Group F 5.19 1.66
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categories between two groups with opioid-free TIVA hav-
ing excellent recovery of around 19.40% (Table 6). None 
of the patients in either group had poor quality of recovery.

Table 2   Preoperative haemodynamic parameters

Data presented as mean ± SD, Pre-OP-preoperative value, HR-heart 
rate, MAP-mean arterial blood pressure
p < 0.05 considered significant

Category Mean SD p value

Pre-OP HR Baseline beats/min Group D 85.45 11.68 0.544
Group F 87.26 11.60

Pre-OP HR 5 min Group D 79.87 8.08 0.361
Group F 82.03 10.27

Pre-OP HR 10 min Group D 76.03 8.38 0.169
Group F 79.29 9.98

Pre-OP MAP Baseline in mmHg Group D 88.10 13.02 0.500
Group F 89.97 8.14

Pre-OP MAP 5 min Group D 88.52 9.64 0.262
Group F 84.77 15.68

Pre-OP MAP 10 min Group D 86.10 8.87 0.285
Group F 88.32 7.31

Pre-OP SPO2 Baseline Group D 99.19 0.60 0.545
Group F 99.10 0.65

Table 3   Intraoperative haemodynamic parameter

Data presented as mean ± SD, Intraop-intraoperative, SpO2-oxygen 
saturation; p < 0.05 significant
*p < 0.05
HR-heart rate, MAP-mean arterial pressure, group D-opioid-free, 
group F-opioid-based

Category Mean SD p value

IOP HR Baseline in beats /min Group D 70.06 8.88 0.0161*
Group F 77.26 8.84

Intraop HR 5 min Group D 71.19 7.85 0.036*
Group F 75.97 9.57

Intraop HR 10 min Group D 69.90 8.28 0.014*
Group F 75.87 10.12

Intraop HR 15 min Group D 69.13 7.13 0.034*
Group F 73.75 8.96

Intraop HR 20 min Group D 69.75 4.99 0.172
Group F 76.20 7.16

Intraop MAP Baseline mmHg Group D 84.00 9.05 0.566
Group F 85.16 6.59

Intraop MAP 5 min Group D 81.97 9.23 0.620
Group F 82.94 5.65

Intraop MAP 10 min Group D 80.77 8.10 0.312
Group F 82.58 5.64

Intraop MAP 15 min Group D 80.37 7.30 0.411
Group F 81.82 5.96

Intraop MAP 20 min Group D 80.25 5.56 0.742
Group F 81.60 6.11

Intraop SPO2 Average Group D 99.58 0.50 0.077
Group F 99.35 0.49

Table 4   post-operative NRS, propofol consumption and QOR-15

Data presented as mean ± SD. Post-op- post-operative, NRS-numeri-
cal rating scale, QOR-quality of recovery. p < 0.05 considered signifi-
cant.
* significant

Category Mean SD p value

Post-op NRS 30 min Group D 1.45 1.26 0.369
Group F 1.74 1.26

Post-op NRS 1 h Group D 1.13 0.43 0.057
Group F 1.35 0.49

Post-op NRS 2 h Group D 1.10 0.60 0.082
Group F 1.35 0.55

Duration of Procedure in 
minutes

Group D 16.61 1.82 0.750
Group F 16.77 2.14

Dosage of Propofol in mg Group D 150.00 32.76 0.000*
Group F 184.84 18.05

QOR 15 Group D 129.00 6.06 0.021*
Group F 125.16 6.64

Table 5   Usage of rescue analgesia

Data presented as frequency and percentage. p < 0.05 considered sig-
nificant

Rescue analgesia Group D Group F Total

Used N 3 8 11
% 97.0% 25.80% 17.70%

Not Used N 28 23 51
% 90.30% 74.20% 82.30%

p value = 0.091

Table 6   QOR -15 Category

Data presented as frequency and percentage. p < 0.05 considered sig-
nificant.
* significant

QOR Category Group D Group F Total

Moderate N 4 13 17
% 12.90% 41.90% 27.40%

Good N 21 17 38
% 67.70% 54.80% 61.30%

Excellent N 6 1 7
% 19.40% 3.20% 11.30%

p value = 0.013*
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Discussion

Transvaginal ultrasound-guided aspiration of oocytes is 
quite a painful procedure as needle passes through vagi-
nal mucosa, ovarian capsule and oocytes are aspirated. 
Adequate analgesia and immobility of patient are primary 
requisite for this procedure.

Enhanced recovery after surgery (ERAS) is a multi-
dimensional approach to reduce length of hospital stay 
involving a rational set of perioperative goals targeting 
early ambulation, gut motility, enhanced nutrition and goal 
directed fluid therapy and optimising perioperative haemo-
dynamic parameters.

High dose opioid increases length of hospital stay, delays 
recovery and return to normalcy. Opioid free anesthesia 
(OFA) has favourable profile leading to early recovery and 
reduction in the incidence of post-operative hyperalgesia. 
Enhanced recovery pathway incorporating OFA provides a 
platform for addressing patients with opioid addiction and 
ensuring their safe transition into post-operative recovery. 
Goal of ERAS is to provide ’optimal analgesia’ which opti-
mises patient comfort, facilitates early functional recovery 
while minimising adverse effects of opioids [7, 8].

OF TIVA with dexmedetomidine is associated with early 
recovery, lesser post-operative analgesic requirements, better 
quality of recovery, better patient satisfaction while main-
taining haemodynamic parameters [2, 4, 5, 7, 8, 9].

QOR-15 is a patient reported outcome measurement 
validated to measure QOR after surgery and anaesthesia. It 
ranges from 0 to 150 with a higher score indicating better 
recovery. Jakob et al. [6] classified quality of recovery into 
excellent (136–150), good (122–135), moderate (99–121), 
poor (0–89). QOR-15 questionnaire provided valid, exten-
sive and efficient evaluation of post-operative QOR [1].

Our study showed significant difference in quality of 
recovery as assessed by QOR-15 questionnaire at the time 
of discharge in OF TIVA compared to those with opioid-
based TIVA in patients undergoing oocyte retrieval. There 
was also significantly higher patients with excellent recovery 
profile in OF TIVA. Incidence of post-operative nausea and 
vomiting and rescue analgesia usage was also reduced in OF 
TIVA. Incidence of bradycardia between the two groups was 
comparable. Though the heart rate intraoperatively was sig-
nificantly lower in OF TIVA group, MAP was maintained.

Hakim KY et al. [2] observed that OF TIVA during 
ambulatory gynaecological laparoscopy improved QOR 
post-operatively, prolonged post-operative analgesia, 
lowered the incidence of PONV and reduced the require-
ments of propofol while maintaining stable haemodynamic 
parameters.

Elnabtity AM et al. [10] compared dexmedetomidine 
and midazolam for conscious sedation in oocyte retrieval 

and stated that dexmedetomidine offered favourable 
analgesic effects and significantly less requirements for 
rescue propofol intraoperatively and paracetamol post-
operatively. The number of oocytes retrieved, embryo 
transferred and percentage of pregnancy per embryo trans-
fer were comparable in both groups.

Mayar et al. [11] compared emergence profile of propo-
fol + dexmedetomidine and fentanyl + dexmedetomidine 
for oocyte retrieval and concluded that dexmedetomidine 
was associated with rapid onset of sedation, better analgesic 
effect with stable haemodynamic parameters, better preser-
vation of respiratory function and rapid recovery.

Candiotti et al. concluded that dexmedetomidine is asso-
ciated with lesser incidence of respiratory depression and 
significantly higher patient satisfaction score following 
monitored anaesthesia care [12].

Conclusion

Thus, we conclude that opioid-free TIVA with dexmedeto-
midine and propofol has better quality of recovery follow-
ing oocyte retrieval compared to opioid-based TIVA with 
fentanyl and propofol.
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