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Abstract

Background: This study aimed to compare remifentanil and ketamine-propofol in terms of hemodynamic response, 
duration of recovery and patient satisfaction in operative hysteroscopy cases who underwent monitored anaesthesia 
care in combination with paracervical block.
Methods: Monitored anaesthesia care was used in 60 ASA I-II female patients. The patients were divided into two 
groups as remifentanil (Group R) and ketamine-propofol (Group K-P). The hemodynamic effects of remifentanil and 
ketamine-propofol, and duration of recovery were recorded and compared. The patient satisfaction was also recorded 
and the two groups were compared.
Results: Age, body mass, ASA status, duration of anaesthesia and type of surgery were found to be similar between 
groups. The time of the Aldrete score reaching ≥ 9 was found to be shorter in Group R when compared with Group 
KP (Group R: 4.1 ± 1.9 min, Group K-P: 6.1 ± 2.6 min) (P < 0.05). The incidence of postoperative nausea and vomiting 
was found to be significantly higher in the remifentanil group (P ≤ 0.05). When the groups were compared in terms 
of patient satisfaction, in both groups this was found to be similar.
Conclusion: Sedation with remifentanil combined with a paracervical block during monitored anaesthesia care 
provides early recovery with effective sedation and analgesia in hysteroscopy procedures.
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Hysteroscopy procedures are outpatient procedures 
that are usually done with a paracervical block [1]. An op-
erative hysteroscopy procedure is usually performed due 
to polypectomy, endometrial ablation and myomectomy 
[2]. Although a hysteroscopy is a minimally invasive surgi-
cal procedure, as cervical dilatation and tissue extraction 
with a Hegar dilatator causes severe pain, usually short-term 
monitored anaesthesia care (MAC) or general anaesthesia 
is required [3−5]. The most commonly used intravenous 
agent for general anaesthesia or MAC is propofol. Although 
propofol provides dose-dependant sedation, amnesia and 
an anxiolytic effect, it requires an additional analgesic agent 
as it has no analgesic effect [6, 7]. It is especially preferred in 
outpatient surgery, as it provides a short duration of recovery 
and early discharge from hospital. Another agent that may 
be preferred in outpatient surgery is ketamine which is effec-

tive as a dissociative, sedative, analgesic, and amnesic agent. 
Ketamine protects muscular tonus and airway reflexes, and 
allows spontaneous respiration [8]. As the respiratory and 
hemodynamic effects of propofol and ketamine are antago-
nistic, combinations of these agents in low doses cause less 
dose-dependent adverse effects [9]. It has been shown that 
propofol and ketamine combinations in outpatient proce-
dures are an effective and reliable method [9, 10].

One of the agents frequently used in monitored anaes-
thesia care is remifentanil. Being metabolized by nonspecific 
plasma and tissue esterases, the effect of remifentanil ter-
minates in a short time, independent from the duration of 
administration [11, 12]. It has been shown that intravenously 
administered remifentanil in combination with paracervical 
block provides effective sedation and analgesia in operative 
hysteroscopies without any serious side effects [1].
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In the present study we aimed primarily to compare 
types of hemodynamic response. Of secondary focus were 
duration of recovery, as well as patient satisfaction with 
ketamine-propofol and remifentanil during MAC that were 
administered in addition to a paracervical block in operative 
hysteroscopies.

METHODS
This prospective study was done in the Anaesthesi-

ology Clinic of Kocaeli Education and Research Hospital 
after obtaining the ethics committee approval of Kocaeli 
University and written informed patient consent (Project 
Number: KOU KAEK 2012/107). There were included into 
the study 60 ASA I-II female patients, aged 18−60 years, un-
dergoing operative hysteroscopy procedures (endometrial 
ablation, endometrial polyp or endometrial biopsy). The 
exclusion criteria were: ASA ≥ III, patients with BMI ≥ 35 kg 
m-2, cerebrovascular, neurological or psychiatric disorders, 
uncooperative patients, patients with chronic sedative, anal-
gesic or opioid use and those who had a history of allergy to 
local anaesthetics. The patients who had their preoperative 
evaluation were informed by the same anaesthesiologist 
and consent was obtained.

The patients were randomly divided into two groups as 
Group R (remifentanil) and Group K-P (propofol-ketamine). 
The random allocation sequence was generated by shuffling 
opaque, sealed envelopes. The study was designed with 
parallel groups and no blinding of patients or of outcome 
assessors. All patients were taken to the operating theatre 
after being pre-medicated with 0.05 mg kg-1 midazolam. 
Before induction monitoring of the ECG, MAP, HR and SpO2 
and end-tidal CO2 were completed and the control values 
were recorded. The values during MAC were recorded at 
5-minute intervals. O2 with face mask at a rate of 4 L min-1 
was administered to all patients. 

The Ramsey Sedation Scale (RSS) was used to determine 
the level of sedation in both groups (Table 1). The intraopera-
tive sedation level was aimed to be RSS = 4.

In Group R, 0.5 µg kg-1 remifentanil was administered 
as a bolus at 1 minute during anaesthesia induction and 

was continued as an infusion at a dose of 0.5 µg kg-1 min-1 
and step down according to RSS. It was then continued as 
an infusion at a dose of 0.1−0.5 µg kg-1 min-1 during MAC. 
The patient was taken to the lithotomy position when RSS 
was 4. In both groups, paracervical block was performed 
with 10 mL of 1% lidocaine injection at the 5 and 7 o'clock 
positions of the cervix by the gynaecologist. One minute 
later, by dilating with a Hegar dilator number 9, a 10 mm 
rigid hysteroscope was used throughout the procedure. 
The dose of remifentanil infusion was adjusted to obtain  
a target RSS of 4 during the procedure. 

In Group K-P, following the intravenous (i.v.) adminis-
tration of 0.25 mg atropine before anaesthesia induction 
to minimize the increased secretion effect of ketamine, 
anaesthesia induction was completed. Following the ad-
ministration of 1 mg kg-1 propofol and 0.5 mg kg-1 ketamine 
as an i.v. bolus for anaesthesia induction, the patient was 
taken to the lithotomy position. Similarly, the procedure be-
gan after a paracervical block. Throughout MAC, under the 
observation of the anaesthesiologist, 20 mg propofol and 
10 mg ketamine were given as an i.v. bolus when needed, 
to achieve an RSS of 4. 

The doses of the drugs were increases when the pre-
cence of grinace, movement, pain, sudden increase in heart 
rate, or hypertension. In the presence of grimace, move-
ment, pain, sudden increase in heart rate, or hypertension, 
the doses were increased. A respiratory rate less than 10 
min-1, SpO2 ≤ 90% for more than 30 s, and apnoea lasting 
longer than 20 s were accepted as respiratory depression. 
In those with respiratory depression the infusions were 
stopped and if the respiratory depression continued in spite 
of verbal and tactile stimulus, ventilation was maintained 
with a mask. A decrease of 25% or more than the control 
values for the intra-operative systolic blood pressure or 
MAP lower than 60 mm Hg were accepted as hypotension. 
A heart rate lower than 45 min-1 was accepted as bradycar-
dia and treated with 0.5 mg atropine. During anaesthesia, 
ECG, non-invasive blood pressure and SpO2 follow-up was 
completed. The vital signs of the patients were monitored 
in the recovery unit following the procedure. Postoperative 
complications such as nausea, vomiting, strain, holding one’s 
breath, laryngospasm, and desaturation were monitored 
until the patients were discharged from the recovery unit. 
The patients were dicharged from the recovery room to ward 
after their Modified Aldrete Score (MAS) was ≥ 9 (Table 2).

Twenty-four hours after the operation, the patients were 
questioned about their anaesthesia experience (0 = good, 
1 = intermediate, 2 = bad).

Statistical analysis
A statistical analysis of the study was done using IBM 

SPSS Statistics 20. The Student’s t test was used for numerical 

Table 1. Ramsey Sedation Scale

1 The patient is anxious and agitated or restless

2 The patient is co-operative, oriented, and calm

3 The patient responds to commands only

4 The patient is asleep but awakes with a glabellar tap or 
auditory stimulus

5 The patient is asleep but exhibits a sluggish response to  
a glabellar tap or auditory stimulus

6 The patient is asleep but exhibits a sluggish response to  
a glabellar tap or auditory stimulus
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data with a normal distribution, while the Mann-Whitney 
U-test was used for numerical data without a normal distri-
bution. The paired-samples Student’s t-test was used for in-
tragroup comparisons. The results were evaluated with 95% 
confidence interval and with a significance level of P < 0.05.

RESULTS
The age, body mass, ASA class, duration of anaesthesia 

and surgery, as well as the type of surgery performed were 
similar in both the examined groups (P > 0.05) (Table 3). 

When Group R and Group K-P values are compared 
with control MAP values; the decrease in Group R at the 
postoperative first minute (P = 0.04) and the increase in 
MAP in Group K-P at postoperative 5th minute (P = 0,01) 
were accepted as significant (Fig. 1). HR was found to be 
higher at the 5th minute, the 10th minute, the postoperative 
1st minute and after recovery in Group R in intragroup and 
intergroup comparisons (Fig. 2). A significant difference 
in respiratory rate (RR) and ETCO2 level after sedation was 
noticed between groups during surgery (P < 0.05) (Fig. 3).

Perioperative adverse effects demonstrated differences 
in both groups (Table 4). Although tachycardia and respira-

Table 3. Demographic and clinical data for each group 

Group 1  
(n = 30)

Group 2  
(n = 30)

P value

Age (year) 42.2 ± 9.3 43.1 ± 8.4 0.6

Weight (kg) 71.2 ± 17.0 71.7 ± 13.7 0.9

ASA (I/II) (n) 23/7 23/7 1

Duration of anaesthesia (min) 22.0 ± 7.4 22.6 ± 8.0 0.7

Duration of surgery (min) 10.9 ± 7.8 14.1 ± 7.5 0.06

Type of surgery (n(%))

Endometrial ablation/biopsy 16 (53.3%) 15 (50%)

Polypectomy 14 (46.7%) 15 (50%)

Data are mean ± SD or n; ASA — American Society of Anesthesiologists

Table 2. Modified Aldrete Recovery Score (MAS) 

Activity (with command or volunteer movement) 4 extremity
2 extremity
0 extremity

2 points
1 point
0 point

Respiration Able to deep breath, cough freely
Dyspnoea, shallow and limited breathing
Apnoeic

2 points
1 point
0 point

Circulation Blood pressure ± 20 mm Hg of pre-anaesthetic period
Blood pressure ± 20–50 mm Hg of pre-anaesthetic period
Blood pressure ± 50 mm Hg of pre-anaesthetic period

2 points 
1 point
0 point

Consciousness Fully awake
Arousable on calling
No response

2 points
1 point
0 point

O2 saturation > % 92 on room air
Needs O2 inhalation to maintain SpO2 > 90%
< % 90 with O2 supplementation 

2 points
1 point
0 point

tory depression was seen in five patients in Group R and in 
one patient in Group K-P, no statistically significant differ-
ence was found (P = 0.08). While hypertension was seen at 
an equal rate in both groups, hypotension was not observed 
in either group. Bradycardia was seen in only one patient in 
the ketamine-propofol group. In the evaluation of recovery 
with MAS, no difference was seen in the values at the first 
(P = 0.1) and fifth minute (P = 0.2) (Table 4). When the time to 
reach MAS ≥ 9 in both groups were compared, the time was 
found to be shorter in Group R (P = 0.1) (Fig. 4). Postopera-
tive nausea and vomiting (PONV) was seen in only in eight 
patients the remifentanil Group R (Table 4).

The patients were questioned about their anaesthesia 
experience 24 hours after surgery. When they were asked 
to evaluate it as good-intermediate-bad, all patients in both 
groups evaluated their experience as “good”. 

DISCUSSION
This study demonstrated that sedation with remifenta-

nil combined with a paracervical block provides effective 
analgesia in operative hysteroscopy procedures.

It is suggested that patients who are planned for hys-
teroscopy in outpatient clinics may reject this procedure 
due to their previous experience of pain. Carabias et al. 
[13] reported that although they performed paracervi-
cal anaesthesia in only 8% of outpatient hysteroscopy 
patients, 57% of them experienced moderate and severe 
pain. Although it was suggested that paracervical anaes-
thesia reduces the pain during outpatient hysteroscopy 
[1], local anaesthesia alone during these procedures re-
sulted in more unpleasant events ending with conversion 
into general anaesthesia [5].

In many studies in different outpatient anaesthesia 
practices, sedation with remifentanil was used as a part 
of MAC in addition to local anaesthesia [2, 14, 15]. In sur-
geries of short duration, the pharmacokinetic properties 
of remifentanil provides rapid onset and recovery of its 
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analgesic effect, and it also provides early recovery as it 
has a lower risk of postoperative respiratory depression. It 
has been shown that remifentanil infusion decreases the 
respiratory rate and decreases oxygen saturation [3, 14]. 
In our study, although respiratory depression was seen 
in five patients in the remifentanil group (16.6%) and 
in one patient in the ketamine-propofol group (3.3%), 
no statistically significant difference was observed. This 
condition was easily controlled by decreasing the dose of 
the anaesthetic agents and by the jaw thrust manoeuvre 

or assisted ventilation when required. No respiratory de-
pression was observed during the postoperative period 
in either group.

Majholm et al. [2] found that in hysteroscopy proce-
dures in which remifentanil was combined with a parac-
ervical block, mobilization and discharge was more rapid 
than total i.v. anaesthesia. In our study, although the time 
of recovery was seen two minutes lower with remifentanil 
sedation. Servin et al. showed that the rate of nausea was 
observed 27% during remifentanil sedation as an adjunct 

Figure 1. Mean arterial pressure (MAP)-time graphic

Figure 2. Heart rate (HR)-time graphic (*P < 0.05: between groups comparison)
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to regional anesthesia. Another study found that a lower 
dose of remifentanil in combination with midazolam was 
associated with a reduced incidence nausea [14]. In our 
study, in spite of a higher dose of remifentanil, the rate 
of nausea and vomiting were found to be similar to the 
literature. Indeed, eight of the 30 patients (26.6%) who 
had remifentanil suffered from nausea. These patients 
were treated with metoclopramide HCl 10 mg i.v. Thus, 
the administration of standard prophylaxis of PONV in 

patients in which remifentanil infusion is to be used would 
be advantageous [2]. 

Ketamine is a frequently used agent for sedation, es-
pecially in children. The most frequently seen side effect 
is airway and respiratory effects, larygospasm, apnoea, 
nausea, and agitation occurring during recovery [17]. In 
the studies of Badrinath et al. [18] who combined different 
concentrations of ketamine and propofol during MAC, they 
showed that the increased concentrations of ketamine are 

Table 4. Perioperative adverse effects and recovery characteristics. Data given as mean ± SD or n (%)

Group 1 Group 2 P value

Hypotension (MAP < 60 mm Hg) 0 (0%) 0 (0%) 1.0

Hypertension (SAP > 150 mm Hg) 12 (40%) 12 (40%) 1.0

Bradycardia (HR < 45 min-1) 0 (0%) 1 (3.3%) 0.7

Tachycardia (KH > 110 min-1) 5 (16.6%) 1 (3.3%) 0.08

Respiratory depression 5 (16.6%) 1 (3.3%) 0.08

Postoperative nausea-vomiting* 8 (26.6%) 0 (0%) 0.003

Itching* 5 (16.6%) 0 (0%) 0.02

MAS (n)

Post-op 1st min* 6.7 ± 1.2 6.7 ± 5.0 0.1

Post-op 5th min 7.6 ± 0.5 7.1 ± 1.1 0.2

MAS ≥ 9 (min)* 4.1 ± 1.9 6.1 ± 2.6 0.001

The total dose

Total remifentanil (µg) 478.9 ± 186.4

Total propofol (mg) 144.6 ± 46.8

Total ketamine (mg) 72.4 ± 23.4

*P < 0.05 between groups comparison; MAS — Modified Aldrete Recovery Score

Figure 3. Respiratory rate-time graphic. (*P < 0.05: between groups comparison)
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associated with PONV, various psychotomimetic effects and 
prolonged recovery periods. In our study, while ketamine 
was used in a half dose of propofol, PONV was not observed 
in any patients in this group. This can be due to the direct 
antiemetic effect of propofol [19]. The recovery period was 
found to be longer in the ketamine-propofol group when 
compared with the remifentanil group. The time to reach 
MAS ≥ 9 in this group was approximately 6 minutes, and was 
4 minutes in the remifentanil group. However, we think this 
is clinically insignificant.

Akin et al. [20, 21] showed that propofol administration 
in combination with low dose ketamine maintains MAP, 
decreases the risk of respiratory depression, and requires a 
lower amount of additional doses. This is likely due to the 
stimulatory effect of ketamine on ventilation by sympa-
thoadrenergic activation [22]. In our study, MAP was main-
tained similarly in both groups during surgery. Respiratory 
depression was seen in only one patient in the ketamine-
propofol group. 

In a meta-analysis by Green et al. [17], it was concluded 
that the addition of any kind of anticholinergic to ketamine 
decreases oral secretions and respiratory side effects. How-
ever, although in the current study, a low dose of atropine 
(0.25 mg) was administered for premedication, a cough 
reflex was seen in five patients in the ketamine-propofol 
group.

As a result of this study, it was found that remifentanil 
combined with a paracervical block provides more stable 
hemodynamic conditions in operative hysteroscopies when 
compared with ketamine-propofol combination. Although 
nausea and vomiting were seen in the postoperative period 
in the remifentanil group, no difference was seen either 
group in terms of patient satisfaction. 
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