
Introduction

Transvaginal ultrasound guided oocyte retrieval
(TUGOR), which is considered a short painful procedure,
requires anesthesia and/or analgesia. Several anesthetic
techniques, mainly general anesthesia and central blocks,
were used when TUGOR was first introduced (1-4). Since
then, sedoanalgesia, paracervical block in combination
with several opioids, benzodiazepines or hypnotics as well
as electroacupuncture have been used in an attempt to
reduce the perception of pain and discomfort during this
procedure under monitored anesthesia care (1,5-12).
Although remifentanil, a rapid and ultra-short acting
opioid analgesic, has been used with either propofol or
midazolam or as a sole agent (7,8,13), it has not been
used in combination with paracervical block for TUGOR
procedures. Therefore, we present our preliminary
observational results using IV remifentanil infusion with
paracervical block. 

Materials and Methods

One hundred four unpremedicated patients having
American Society of Anesthesiologists (ASA) class I or II
physical status scheduled to undergo TUGOR between
October 2002 and July 2003 at the Assisted Conception
Unit in our hospital were included in the study. After we
obtained approval from the local research ethics
committee, all patients were informed about the
procedure and the anesthetic technique. Then informed
written consent was obtained from each patient. 

In order to assess the intensity of pain, the numerical
pain rating scale (NPRS) was explained to the patients
before the procedure (0 corresponding to no pain and 10
to the most severe pain). Patients were told to indicate
the degree of their pain by NPRS, when they were asked
to evaluate the intensity of their pain. 
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Abstract: The optimal anesthetic technique for transvaginal ultrasound guided oocyte retrieval (TUGOR) is not known. We present
a case series of patients having TUGOR under intravenous remifentanil infusion and paracervical block (PCB). One hundred four
unpremedicated patients were included in our study. After monitoring heart rate (HR), mean arterial pressure (MAP), peripheral
oxygen saturation (SpO2) and end tidal CO2 (ETCO2), a remifentanil infusion of 0.25 µg kg-1 min-1 was started. PCB (10 ml 1%
lidocaine) was performed under remifentanil infusion. As soon as the patient felt dizzy, the remifentanil infusion was decreased to
0.15 µg kg-1 min-1. Sedation was evaluated according to a 5 - point scale (1: Patient sleeps and cannot be awakened, 2: Patient sleeps
and can be awakened with difficulty, 3: Patient sleeps and can be easily awakened, 4: Patient is cooperative, oriented, and tranquil
5: Patient is anxious and agitated). Pain intensity was assessed with an 11-point numerical pain rating scale (NPRS) (0 = no pain
while 10 = most severe pain). Patient satisfaction was assessed by asking whether they would prefer the same anesthesia protocol
should they need to undergo a similar procedure in future. Side effects were recorded. ANOVA was used to assess differences in
time and P < 0.05 was considered significant. HR and MAP decreased significantly from pre-procedure values but they were not
clinically significant. Sedation scores remained between 3 and 4 and satisfactory analgesia was achieved in all patients. The most
frequent side effects were fatigue (43.3%), nausea (34.6%) and pruritus (28.8%). Most of the patients were satisfied with the
anesthetic technique. Remifentanil infusion in combination with PCB under monitored anesthesia care provided satisfactory analgesia
without any major adverse effects in patients undergoing TUGOR. 
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Heart rate (HR), non-invasive mean arterial pressure
(MAP) (Hewlett Packard M10258, Denmark), respiratory
rate (RR), pulse oximetry (SpO2) and end tidal carbon
dioxide (ETCO2) (Odam Physiogard SM785, France) were
recorded prior to remifentanil infusion (baseline value),
when the patient complained of dizziness, at the time of
1st (right) and 2nd (left) ovarian punctures, at the end of
the procedure and 10, 20 and 30 min postprocedure
(post.) and at the time of discharge. 

Normal saline solution (5 ml kg-1 h-1) was infused via
an IV 22 G catheter. All patients received 3 l min-1 oxygen
through one of the nostrils while measuring ETCO2 from
the other nostril during spontaneous ventilation. 

Patients were positioned in dorsal lithotomy position.
Betadine was applied for vaginal disinfection and the
vagina was washed with a warm saline solution by the
obstetrician. Then, remifentanil 0.25 µg kg-1 min-1 was
infused via a perfusor (IVAC 770, San Diego, USA). As
soon as the patient felt dizzy which was considered a
clinical sign of opioid administration, 10 ml of 1%
lidocaine was injected deeply at 3 and 9 o’clock positions
of the cervix (14). Afterwards the remifentanil infusion
was decreased to 0.15 µg kg-1 min-1, followed by the
retrieval procedure. Sedation scale according to 5 - point
scale (1: Patient sleeps and cannot be awakened, 2:
Patient sleeps and can be awakened with difficulty, 3:
Patient sleeps and can be easily awakened, 4: Patient is
cooperative, oriented, and tranquil 5: Patient is anxious
and agitated) and the intensity of pain by NPRS were
recorded every 5 min during the procedure and
particularly at the time of PCB, ovarian punctures of each
site (1st and 2nd punctures) and at the end of the
procedure. Adverse effects were recorded. 

The intravenous infusion of remifentanil was stopped
after successful puncture of the last follicule. When NPRS
was higher than 3, remifentanil infusion was increased by
0.05 µg kg-1 min-1 until complete pain relief occurred. In
the case of deep sedation; i.e. RR < 8 breath min-1, SpO2

less than 94% and ETCO2 higher than 50 mmHg,
remifentanil infusion was decreased by 0.05 µg kg-1 min-

1. Switch on and off times of remifentanil infusion and
surgical duration were recorded. 

Patient satisfaction was assessed by asking whether
they would prefer the same anesthesia protocol should
they need to undergo a similar procedure in future.

Puncture sites were reexamined to make sure there

was no bleeding. Patients moved to the transport table
without any support and they were transferred to the
recovery room. All of the parameters except ETCO2 and
RR were recorded every 10 min during the first 30 min
postoperatively. Patients who were free from nausea and
vomiting and had stable vital signs and were able to walk
without any help were discharged after being observed
for a maximum of 2 h. 

Statistical Analysis: The results of the present study
were expressed as mean ± standard deviation (mean ±
SD) or n (%) where appropriate. HR, MAP, SpO2, RR and
ETCO2 were analyzed by repeated measures ANOVA. P <
0.05 was considered significant.

Results

Demographic variables, ASA physical status,
anesthesia and surgical duration are presented in Table 1. 

During the study period the initial remifentanil
infusion of 0.25 µg kg-1 min-1 was decreased to 0.2, 0.15,
0.1 and 0.05 µg kg-1 min-1 as required. Sufficient
analgesia was provided but, 0.15 and 0.1 µg kg-1 min-1 in
47 (45.9%) and 41 patients (39.42%), respectively.
There was a requirement for 0.2 µg kg-1 min-1 in 11
patients (10.57%) due to aspiration from the pouch of
Douglas and puncture of the mobile follicles being
stabilized by pressing from outside the abdomen. The
minimum remifentanil infusion dose was 0.05 µg kg-1

min-1 in 1 patient (0.96%), whereas the maximum dose
was 0.3 µg kg-1 min-1 in 1 patient (0.96%).

Hemodynamic changes are shown in Figure 1. There
were statistically significant decreases in all MAP values
except for the value measured at the time of dizziness,
compared to the baseline values (P < 0.05), but those
changes were not clinically significant. The IV fluid
infusion was increased and 5 mg of IV ephedrine was
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Table 1. Demographic properties, and operation and anesthesia
duration (mean ±  SD)(minimum-maximum values).

Age (year) 33.4 ± 5.2 (18-45)

Height (cm) 161.0 ± 5.7 (145-175)

Weight (kg) 65.5 ± 12.1 (38-110)

ASA I/II (n) 101/3 

Operation duration (min) 28.3 ± 8.6 (10-64)

Anesthesia duration (min) 38.4 ± 9.1 (18-64)



administered to treat hypotension in only 1 (0.96%)
patient. Significant changes were observed in the HR at
the time of feeling dizzy, postoperative 10, 20 and 30
min compared to baseline values (P < 0.05), which were
within clinical limits (Figure 1).

Peripheral oxygen saturation values determined from
the second ovarian puncture to discharge showed a
statistically significant decrease versus baseline values,
but they were not clinically significant (Figure 2).
Although there were significant increases in the ETCO2

values with respect to baseline values (P < 0.05), none of
them exceeded 50 mmHg (Figure 2). 

There were significant decreases in the RR starting
from the time of dizziness until the end of post. 20 min
with respect to baseline values (P < 0.05). RR decreased
below 8 breath min-1 in 12 patients (11.5%); 7 out of 12
(6.7%) had 7 breath min-1, 3 out of 12 (2.9%) had 6
breath min-1 and 2 out of 12 (1.9%) had 5 breath min-1.
RR returned to normal values on the verbal command to
breath deeply and the remifentanil infusion was
decreased. The decrease in RR below 8 breath min-1 was
generally observed before the punctures. 

Most of the patients did not complain of any pain
(NPRS = 0) at the time of PCB (n = 97, 93%), at the time
of 1st puncture (n = 93, 89%), at the time of 2nd

puncture (n = 83, 79%) or at the end of the procedure

(n = 97, 93%). Fewer patients had NPRS between 1 and
3 as shown in Figure 3. None of the patients had NPRS
higher than 3 at the time of PCB. However, more
patients had NPRS scores higher than 3 at the time of the
2nd ovarian puncture (Figure 3). At the end of the
procedure, NPRS scores became zero except one patient
whose score was 4 (Figure 3). 

Sedation scores of the patients were 4 before TUGOR,
they remained between 3 and 4 during the procedure and
returned to 4 during transfer to the recovery room.

The side effects are presented in Table 2. The most
frequent side effects were fatigue (43.3%), nausea
(34.6%) and pruritus (28.8%). Three (2.9%) patients
out of 36 (34.6%) who were complaining of nausea
vomited; 1 (0.96%) of them vomited during the
procedure and the remaining 2 (1.9%) patients vomited
after the procedure. Thirty-one patients (29.8%) were
treated with 10 mg of metochlopramide and recovered,
but the remaining 5 patients (4.8%) were additionally
treated with 4 mg of IV ondansetron. Another frequent
adverse effect was pruritus, particularly observed on the
face, which was associated with the opioid, remifentanil. 

Most of the patients [102 (98.1%)] stated that they
would prefer the same anesthesia protocol should they
need to undergo a similar procedure in future, while [2
(1.9%)] patients would not because of vomiting.
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Figure 1. Mean arterial pressure (MAP) and heart rates (HR) of the patients (mean ± SD). *P <
0.05 versus prior to remifentanil administration (control) for each variable.
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Figure 2. Peripheral oxygen saturation (SpO2), end tidal carbon dioxide (ETCO2) levels
and respiratory rates (RR) of the patients (mean ± SD). *P < 0.05 versus
prior to remifentanil administration (control) for each variable.
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Figure 3. Distribution of numeric pain rating scale (NPRS) during paracervical block, 1st and 2nd
ovarian punctures and at the end of the procedure.



Discussion

The present anesthesia protocol, IV remifentanil
infusion plus PCB, resulted in a high patient satisfaction
rate and few side effects (fatigue) without clinically
significant changes in blood pressure, heart rate or
peripheral oxygen saturation. The combination of PCB
with IV remifentanil infusion under monitored anesthesia
care provided satisfactory analgesia with satisfactory
sedation scores in TUGOR. 

A major disadvantage of TUGOR without general
anesthesia is the variable degree of pain experienced by
the patients. Therefore, we demonstrated that TUGOR
could be performed without general anesthesia and its
attendant risks. Remifentanil infusion in combination
with PCB in patients undergoing TUGOR to relieve the
pain and discomfort due to the procedure was proved to
be successful in terms of hemodynamic and respiratory
parameters as well as the patients’ satisfaction associated
with fewer adverse effects due to the present technique.

Many sedative-hypnotics and opioid analgesics have
been frequently used in providing patient comfort,
sedation, anxiolysis or supplemental analgesia during
TUGOR performed with or without PCB under monitored
anesthesia care (6,9,15,16). 

Remifentanil, a piperidine derivative, is a potent mu-
opioid receptor agonist with a rapid onset and a short
half-life (3.8-8.3 min). It is rapidly metabolized by non-
specific blood and tissue esterases to remifentanil acid
which is about 800-2000 times less potent (17).

Remifentanil has become widespread because of its rapid
onset and elimination, and the ease of administrating it by
continuous infusion. After it was shown that remifentanil
had no effect on the development of frozen thawed rat
embryo blastocytes, it was used in TUGOR procedures in
combination with propofol and midazolam (7,8,18).
Remifentanil was first used as a sole agent in TUGOR and
sufficient analgesia was achieved by 0.25 µg kg-1 min-1 in
70% of patients by Wilhelm et al. (19). In parallel to that
study we used the same initial remifentanil infusion dose
of 0.25 µg kg-1 min-1. According to our results, following
initial dosing, the infusion dose was found to be ≤ 0.2 µg
kg-1 min-1. The remifentanil infusion rate was increased to
0.3 µg kg-1 min-1 in only 1 patient (0.96%) and total
remifentanil consumption was 407.5 ± 123.2 µg. 

Most of the drugs used for TUGOR were determined
in follicular fluid (9,20,21). Achwal et al. (7) showed that
small amounts of remifentanil were detected in the
follicular fluid when compared to fentanyl. Although
opioids used in TUGOR procedures were detected in the
follicular fluid, it did not affect the pregnancy rates (13). 

Wilhelm et al. (19) used a Stanpump program to
determine peak bood concentration of remifentanil and
concluded that the plasma remifentanil concentration
decreased to 2 ng ml-1 and 1 ng ml-1 5 and 10 min after
stopping the infusion, respectively. We think that the
peak blood concentration of remifentanil should have
been even lower in our study both during and after the
procedure, since we could easily decrease the infusion
rate of remifentanil even ≤ 0.15 µg kg-1 min-1 in 89
(85.5%) patients because of sufficient analgesia. 

It was stated that intravenous remifentanil infusion at
doses of 0.025 µg kg-1min-1 was sufficient to cause
adverse effects on the respiratory system (22).
Furthermore it was noted that SpO2 decreased to 87% in
one patient that received remifentanil as a sole agent
(13). Bolus doses of remifentanil with or without
sedatives and hypnotics might result in muscle rigidity
and respiratory depression (8,23). In contrast to those
findings , we did not observe any muscle rigidity. None of
our patients had SpO2 values below 96% although the
respiratory rate decreased below 8 breath min-1 in 12
patients (11.5%). As their sedation scores were found to
be 3 and 4, their respiratory rates returned to normal
ranges. However, we prepared for any emergent
situation against probable muscle rigidity and respiratory
depression. 
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Table 2. Incidence of side effects n(%).

Yes No

Nausea-vomiting 36 (34.6) 68 (57.7)

Dizziness 104 (100) -

Dysphagia 4 (3.8) 100 (96.2)

Feeling warm 22 (21.2) 82 (78.8)

Pruritus 30 (28.8) 74 (71.2)

On face 28 (26.9) -

On body 2 (1.9) -

Fatigue 45 (43.3) 59 (56.7)

Headache 4 (3.8) 100 (96.2)

Shivering 14 (13.5) 90 (86.5)

Nystagmus 2 (1.9) 102 (98.1)

Muscle rigidity - 104 (100)



Increased ETCO2 may result in hypercapnia, leading to
respiratory arrest, hypertension and cardiac arrhythmias
(24). For that reason we suggest it is necessary to use a
capnograph in addition to pulse oximeter if remifentanil
infusion is used in monitored anesthesia care.

Wilhelm et al. (13) reported a stable hemodynamic
profile in TUGOR. Although we observed statistically
significant differences in cardiovascular parameters (heart
rate, mean arterial pressure) compared to baseline values
(P < 0.05), those changes were not clinically significant
and only one hypotensive patient required treatment.

The incidence of nausea varied between 26% and
36%, whereas it was 10-21% for vomiting in TUGOR
studies (15,18,25). We observed that 34.6% of our
patients suffered from nausea and 2.9% of the patients
vomited. In our opinion, the IV remifentanil infusion and
PCB combination provided good recovery characteristics
and none of the patients had any adverse effects on
discharge.

The incidence of pruritus was 28.8%, which was
higher than the 22% observed by Gold et al. (25). The
most frequent side effect in the present study was fatigue
(43.3%). Both fatigue and pruritus ameliorated. 

Paracervical block has not only been widely used in
dilatation and curettage and hysteroscopies by
obstetricians, but also in assisted conception units with or
without premedication in combination with opioids,
hypnotics, benzodiazepines and electroacupuncture
(12,26,27). PCB is effective in reducing the perception of
pain arising from the vaginal mucosa to the peritoneal
layer (vaginal pain), but there is a need for other
analgesics for the pain arising from the peritoneal layer
(abdominal pain). We were able to reduce the vaginal pain
with PCB and the abdominal pain by remifentanil

infusion. Combining PCB with IV remifentanil infusion
might have resulted in lower remifentanil consumption,
leading to a lack of muscle rigidity and respiratory
depression in this study. It was reported that remifentanil
infusion resulted in respiratory difficulties in 10% (13),
whereas remifentanil in combination with midazolam
caused a mild muscle rigidity in 13% of patients (8). 

Several doses varying from 50 to 200 mg of lidocaine
have been studied (9,10,28). No significant differences in
pain scores, fertilization, implantation or pregnancy rates
were found with lidocaine at doses of 150 and 200 mg.
In a recent randomized double-blind study comparing 50,
100 and 150 mg of lidocaine doses, no significant
differences in pain scores were found (29). Severe
bradycardia and bradypnea were reported while applying
PCB with 400 mg of mepivacaine (30). Therefore, the
clinically safe limits of local anesthetics should not be
exceeded. 

In conclusion, remifentanil infusion in combination
with PCB not only reduced the perception of pain and
discomfort but also provided better sedation scores with
high patient satisfaction. Remifentanil because of its rapid
onset and elimination, allowing us easy dose titration by
IV continuous infusion, used in combination with PCB in
monitored anesthesia care proved to be successful in
TUGOR with comparable side effects.
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