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Sedation for transesophageal echocardiography: comparison of
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ABSTRACT
Aim The administration of trans esophageal echocardiography
(TEE) may cause nausea, shortness of breath, agitation, emotional
distress and pain in patients due to pharyngo-esophageal intubation, which may be partially relieved by sedoanalgesia. The aim of
this study was to compare clinical effects of midazolam, midazolam-alfentanil combination and propofol sedation given for sedation and sedoanalgesia to patients with planned diagnostic TEE
interventions.
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Methods This study was prospectively completed with 90 randomized adult patients in ASA risk groups I-II-III. Group M were
given 2.5 mg midazolam, group MA were given 1 mg midazolam
and 5 μg/kg alfentanil and group P were given 0.5 mg/kg propofol
intravenous bolus. If necessary, additional doses were administered. Patients administered with TEE were evaluated in terms of
additional dose requirements, Ramsey Sedation Scale (RSS), modified Aldrete Scoring (MAS), recovery time and duration of stay
in the hospital.
Results In the group P additional dose requirements were greater
(p<0.05), as well as the duration of stay in the recovery unit and
hospital were shorter (p<0.05). On insertion of the TEE probe, the
RSS in the group P was clearly higher than in other groups M and
MA (p<0.05).
Conclusion During the TEE intervention, the use of propofol,
contrary to requirements for additional dose and observation of
apnea, appears to be advantageous due to providing more rapid
and effective sedation depth without a need of expensive antagonist agents, and allowing early discharge of patients. Additionally,
it seems that the use of midazolam combined with alfentanil, is
more advantageous comparing to midazolam alone.
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INTRODUCTION
Transesophageal echocardiography (TEE) is an
imaging method that aids sensitive and correct
diagnosis by assessing myocardial contractility,
heart valve functions, cardiac volume, thoracic
aorta injury, blunt cardiovascular injuries, suspected aorta dissection and some congenital defects
(1,2). Compared to transthoracic echocardiography (TTE), TEE has some advantages such as
avoiding structures like the chest wall and lung
parenchyma from injury, providing increased image quality due to the reduced distance between the
probe and the cardiac formations and ability to
assess the heart from different angles (3). The fact
that TEE requires pharyngo-esophageal intubation
to prevent obstruction of the airway is a situation
accepted as a disadvantage compared to TTE (4).
No matter how much pharyngo-esophageal intubation during the TEE procedure is accepted as
safe, it may cause nausea, shortness of breath,
agitation, emotional distress and pain in patients. Fear and anxiety before the procedure may
be partially resolved by premedication (4,5). For
patients undergoing TEE surficial sedation with
topical oropharyngeal anesthesia or other benzodiazepines are used (6). Although midazolam is
commonly used as a sedative, it does not have
primary analgesic effect. Therefore, this shortfall
of midazolam still leads to discomfort during the
administration of TEE in most of the patients.
Additionally, escape from cumulative hypnotic
effect of midazolam takes longer time, thus opioid analgezics can provide better sedoanalgesia
in sedation when they combined with low dose
of benzodiazepines (7). For sedation alfentanil is
used together with benzodiazepines, propofol and
sedative hypnotic medications and additionally
reduces the dose of the sedative medication it is
combined with (8). In addition to the use of propofol may be used for general anesthesia induction in the operating room, it may also be used for
sedation aside from the surgery. While low dose
propofol creates primary sedation and anxiolysis,
increasing the dose produces hypnosis; however
there is little to no amnestic effect (9).
The aim of this study was to compare clinical
effects of midazolam, midazolam-alfentanil combination and propofol sedation, used for sedation
and sedoanalgesia, on the ease of the procedure,
hemodynamic response, efficacy, side effects and

duration of hospital stay when used for patients
undergoing planned diagnostic TEE intervention.
PATIENTS AND METHODS
This study obtained approval from Istanbul Kartal Koşuyolu Specialization Training and Research Hospital Local Ethics Committee (Kosuyolu/2009). After getting informed consents from
patients with planned TEE in the Cardiology
Clinic, the prospective and randomized study
was completed with 90 outpatient, stable, ASA
(American Society of Anesthesiologists) I-II-III
risk group (10) adult patients. Each patient who
agreed to participate ın the study as a volunteer
signed the written informed consent forms in
accordance with the Declaration of Helsinki.
The patients with severe cardiopulmonary disease, obesity, suspected or confirmed pregnancy,
history of allergic reaction to the medications used in the study and those who could not
communicate were not included in the study. All
patients were asked not to take oral food and fluid
for at least 6 hours, and were monitored (Petaş
KMA 800) including non-invasive blood pressure, electrocardiogram (ECG) and peripheral
oxygen saturation (SpO2). All cases had venous
access provided through a 20 gauge cannula in
the back of the right hand and 0.9% saline infusion was begun. Patients undergoing TEE were
randomized in sequence and divided into three
groups containing 30 patients each: Group M,
Group MA and Group P. Topical oropharyngeal
anesthesia was provided by 10% lidocaine spray
(Xylocaine pump spray, AstraZeneca Ilaç San.
ve Tic. Ltd. Sti. Istanbul, Turkey). After the patients were positioned as lying on their left side
the following anesthetic agents were given for
sedation and sedoanalgesia according to group.
Group M patients were given 2.5 mg midazolam
(dormicum, Roche Ilaç Sanayi A.S. Turkey) for
sedation as an intravenous bolus dose. If necessary additional 1 mg or a total maximum dose
of 8 mg at 5 minute intervals was administered
intravenously. Group MA patients were given 1
mg midazolam and 5 μg/kg alfentanil (rapifen,
Johnson & Johnson Sıhhi Malzeme San. ve Tic.
Ltd. Sti. Turkey) for sedation as an intravenous
bolus dose. According to the hemodynamics and
sedation degree of patients, dose titration was
completed with an additional dose of 0.5 mg mi-
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dazolam as necessary or a total maximum dose
of 5 mg at 5 minute intervals, and an additional
dose of 2,5 μg/kg alfentanil as required or a total
maximum dose of 1000 μg at 5 minute intervals.
For sedation of Group P patients 0.5 mg/kg propofol (propofol-lipuro 1%, B. Braun Melsungen
AG, Germany) intravenous bolus dose was administered. According to the hemodynamics and
sedation degree of the patient, dose titration was
completed with an additional dose of 0.25 mg/
kg propofol as necessary for the total maximum
dose of 300 mg administered.
Two minutes after the intravenous medication
administration the TEE probe was inserted. The
ease of insertion of the TEE probe (very easy:
1, easy: 2, slightly difficult: 3, very difficult: 4,
impossible: 5), the duration of swallowing the
probe (in seconds) (duration from entering the
mouth to passing the cricopharyngeus), and the
duration of the transesophageal echocardiography
probe remained in the esophagus for the whole
procedure (in min) were recorded. Mean arterial
blood pressure (MAP), heart rate (HR), SpO2 and
complications, along with the ease and quality of
the procedure, were assessed. The patients were
also evaluated using the Ramsey Sedation Scale
(RSS) (11) every 5 minutes during the procedure and at the end of the procedure. According to
the hemodynamic situation of the patients (increase of more than 10% to 20% in arterial pressure
and pulse count per minute) medication titration
of the stated dose was given for sedation. Extra
dose requirements were recorded. After the transesophageal echocardiography (TEE probe removal, 5th minute, 10th minute, 15th minute, 20th
minute, 25th minute, 30th minute and during discharge) at each 5 minute assessment before leaving the transesophageal echocardiography unit,
the Modified Aldrete Score (MAS) (11) was used.
All TEE procedures were carried out by experienced cardiologists. The procedure was completed
with IE33 (Philips Healtcare, Eindhoven, Netherlands) and General Electric Vivid 7 Dimension
models (General Electric Company, GE Healthcare, Horten, Norway). During this time intervention
was carried out for hypoventilation (<8 respirations/minute), apnea (no respiration for 30 s) and
airway obstruction, and oxygen was given through
a nasal cannula at 6 L/min for SpO2 below 93%.
If hypoventilation developed the jaw-thrust ma-
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neuver was administered. For SpO2 below 90%
hypoxemia was evaluated and recorded.
When evaluating the data, in addition to descriptive statistical methods (mean, standard deviation), the One Way Anova test was used to compare quantitative data with normal distribution
between the groups, while the Posthoc Tukey test
was used for comparisons within the groups. The
χ2 square test was used to compare categorical
data. The results were evaluated with the 95%
confidence interval with significance assessed at
p<0.05 level.
RESULTS
The study was completed with 90 patients aged
between 18 to 77 years undergoing TEE with
male/female ratio of 38/52. There was no significant difference between the groups in terms of
demographic data (p>0.05) (Table 1).
Table 1. Demographic characteristics of patients who underwent transesophageal echocardiography

Age (years)
Gender (M/F)
Weight (kg)
Height (cm)
ASA (I/II/III)

Group M Group MA
(n =30)
(n =30)

Group P
(n=30)

p

42.8±15.2
13/17
72.1±13.3
164.4±7.3
14/14/2

48.8±18.7
13/17
68.7±13.4
164.2±7.2
15/9/6

0.83
0,97
0.38
0.43
0.59

44.3±16.9
12/18
68.5±13.6
163.4±7.2
16/13/1

ASA, (American Society of Anesthesiologists) Physical Classification System (10)

There was no statistically significant difference
found between the groups in terms of MAP, HR
and SpO2 values among patients participating in
the study at basal time while the TEE probe was
inserted, every 5 minutes during the procedure
and when the TEE probe was removed (p>0.05).
The total medication amount used was 2.98±0.39
mg midazolam in Group M, 1.60±0.60 mg midazolam and 493±89 μg alfentanil in Group MA
and 52±13 mg propofol in Group P. The patient
numbers requiring additional medication were
observed to be statistically significant when compared between the groups (p<0.05) (Table 2).
There was no statistically significant difference
in terms of basal RSS values of the cases when
compared between the groups (p>0.05). On insertion of the TEE probe, RSS values remained the
same in Group M, fell in Group MA and increased
clearly in Group P and this was statistically significant (p<0.05). Comparing Group M with Group
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Table 2. Distribution of patients requiring additional medication
Patient’s group (medication)
M (2.98±0.39 mg midazolam)
MA (1.60±0.60 mg midazolam and
493±89 μg alfentanil)
P (52±13 mg propofol)

No (%) of patients requiring additional medication
3 (7.9)
9 (23.7)
26 (68.4)

MA and Group P separately in the 5th minute of
the procedure, there was a statistical fall in RSS
observed (p<0.05). In the 10th and 15th minutes of
the procedure the RSS in Group MA was found to
be much higher than in Group M (p<0.05). In the
20th and 25th minutes and when the TEE probe
was removed the RSS in all 3 groups was not found to be statistically significant when compared
among themselves (p>0.05) (Figure 1).

Figure 1. Ramsey sedation scale (RSS) insertion transesophageal echocardiography probe time graphic in the three groups
of patients
*RSS higher for Group P compared to Group M while probe is
inserted (p<0.05); †RSS higher for Group P compared to Group
MA while probe is inserted (p<0.05); ‡RSS higher for Group
MA compared to Group M in the 5th minute of the procedure
(p<0.05); §RSS higher for Group P compared to Group M in the
5th minute of the procedure (p<0.05); ¶RSS higher for Group
MA compared to Group M in the 10th minute of the procedure
(p<0.05); #RSS higher for Group MA compared to Group M in
the 15th minute of the procedure (p<0.05)

When the duration to swallow the TEE probe of
the cases is examined, comparison between the
groups found no significant difference (p>0.05).
On comparison between the groups of ease of
TEE probe swallowing, no statistically significant difference was observed (p>0.05). Comparison of the duration the TEE probe remained in the
esophagus did not identify any significant statistical differences between the 3 groups (p>0.05).
Comparing the MAP, HR and SpO2 values measured every 5 minutes after the procedure and
during discharge for patients participating in the
study between the groups, there was no statistically significant difference found between the 3
groups (p>0.05).
When the TEE probe was removed the MAS in
Group M was found to be statistically higher

compared to Group P (p<0.05). In the 5th and
10th minute in the recovery unit, the MAS values
of Group P were found to be high compared to
Group M and Group MA (p<0.05). The patients
in Group P were all discharged before the 10th
minute. The patients in Group MA were discharged before the 20th minute while the patients in
Group M were discharged by the 30th minute on
average (Figure 2).

Figure 2. Modified Alderte Score (MAS) insertion trans
esophageal echocardiography probe time graphic in the three
groups of patients
*MAS higher for Group M compared to Group P as probe is removed (p<0.05); †MAS higher for Group P compared to Group
M in 5th minute in recovery unit (p<0.05); ‡MAS higher for
Group P compared to Group MA in 5th minute in recovery unit
(p<0.05); §MAS higher for Group P compared to Group M in
5th minute in recovery unit (p<0.05); ¶MAS higher for Group P
compared to Group MA in 10th minute in recovery unit (p<0.05)

Comparing the duration of recovery of patients
after the procedure in the three groups, a statistically significant difference was observed
(p<0.05). In Group P the duration of stay in hospital was shorter compared to Group M and Group MA (p<0.05). Comparing the total hospital
stay of Group M and Group MA, no statistical
significance was found (p>0.05) (Table 3).
Table 3. Recovery duration after the procedure in the three
groups of patients
Patient’s group (medication)
M (2.98±0.39 mg midazolam)
MA (1.60±0.60 mg midazolam
and 493±89 μg alfentanil)
P (52±13 mg propofol)

Recovery dura- Total hospital stay
tion (minutes)* duration (minutes)†
18±7

32±8

14±7

28±9

6±2

18±5

*p<0.05 (shorter in the Group P compared to Group M and Group
MA); †p>0.05 (Group M and Group MA)

Of 90 patients undergoing TEE in the study, four
patients in Group M, one patient in Group MA
and five patients in Group P required nasal mask
due to SpO2 dropping below 93%. In all three
groups one patient had nausea. Two patients in
Group P developed apnea.
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DISCUSSION
The results of this study have shown that patients
sedated with propofol required more additional
doses than those patients sedated with midazolam
and low dose midazolam combined with alfentanil. Moreover, the patients given propofol entered
sedation more quickly than those given midazolam or low-dose midazolam combined with alfentanil, staying in the recovery unit for less period
of time resulting in shortened hospital stays.
Though TEE entered widespread clinical use at
the beginning of the 1980s, sedation with the
TEE procedure only began to be discussed at the
beginning of the 1990s (12). Within this time interval, though a variety of sedatives were used,
midazolam was one of the most frequently used
agents (13,14). Here the most important reason
for choosing midazolam, we believe, is that sedation is administered by cardiologists more than
anesthetists and in negative situations that may
occur it can be antagonized with flumazenil. The
duration of effect of flumazenil is short, so it may
require repeated doses to prevent the reoccurrence of sedation (15). Additionally, in this duration,
monitoring of the patient and the cost of the medication appear as negative factors. Our aim was
to find the ideal sedative agent, providing rapid
sedation, requiring no expensive antagonists after
the procedure ends and allowing rapid recovery.
It is observed in many studies that different doses of midazolam, alfentanil and propofol have
been used for sedation. While 0.02 mg/kg intravenous bolus midazolam was used by Pratila et
al. (16), Renna et al. (7) administered 2.5 mg intravenous bolus. McHardy et al. (17) combined
0.015 mg/kg midazolam with 5 mcg/kg alfentanil while Smith et al. (18) recommended the use
of bolus intravenous propofol of 0.2-0.7 mg/kg.
In the present study 2.5 mg of midazolam was
administered as an intravenous bolus dose for
sedation in midazolam group of patients, 1 mg
intravenous dose of midazolam and 5-10 μg/kg
alfentanil in midazolam-alfentanil group, and 0.5
mg/kg of propofol in propofol group of patients.
Additional dose requirements were provided by
dose titration depending on the hemodynamics
and degree of sedation of the patients.
The onset of effect of the sedation doses of the
medications is less than 1 minute for propofol,
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1-2.5 minutes for midazolam and 55 seconds for
alfentanil (19,20). The onset duration may differ
depending on many factors such as the dose of
medication, duration of administration and patient
age, cardiovascular situation, metabolism speed,
etc (21). In our study the sedation score for propofol was high when the TEE probe was inserted
and 5 minutes after insertion; we believe this may
be due to the very short onset of effect of propofol.
The sedation score for the low-dose midazolam
and alfentanil combination was high 5 minutes
after the TEE probe was inserted, showing onset
only after 2 minutes due to the synergistic effects
of the combination in intravenous administration.
Though the sedation level with midazolam was at
the requested level, in the 5th minute after probe
insertion it was high, which shows that the onset
of the combination only occurred 2 minutes after
intravenous administration.
The mean duration of action of the medications is
3-10 minutes for propofol, 30-60 minutes for midazolam and 10 minutes for alfentanil (20,22,23).
A synergistic effect occurs with the combination
of midazolam and alfentanil, and this synergistic
effect changes according to the dose and ratio
of midazolam and alfentanil in the combination
(24). As a result, very different durations of action may be encountered. In our study the mean
duration of action of the combination of low-dose midazolam and alfentanil, while much longer
than propofol, appeared to be shorter than midazolam alone. As a result the additional medication requirements were highest for patients given
propofol and lowest for those patients given midazolam alone.
The recovery duration is determined by the elimination half-life of used anesthetic medications,
repeated doses especially lengthen the elimination half-life and lengthen recovery duration (25).
For rapid removal of sedation and quick recovery
sedative agents with high clearance and short
elimination half-life should be used. Propofol is
one of the medications with shortest half-life of
any current intravenous agents, and this duration
is 30-60 minutes, with plasma clearance of 2000
ml/min, thus more rapid recovery (26). Midazolam is the agent with shortest elimination halflife among benzodiazepines at 90-150 minutes
with plasma clearance of 300-500 mL/min (27).
Alfentanil has an elimination half-life of 90-111
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minutes, with plasma clearance of 356 mL/min
(20). During alfentanil sedation the midazolam
dose is reduced, recovery time shortens and good
sedoanalgesia is provided (28). In our study patients given propofol with shortest mean duration
of action had quicker recovery, this was followed
by recovery of patients given midazolam alfentanil combination and it was observed that the
patients given midazolam alone recovered latest.
Modified Aldrete Score is a scale used during recovery to show when the patient has fully awoken
from sedation, and the stages of hemodynamic
protective reflexes and motor activity returning
to normal. The MAS shows parallels to the recovery duration. In our study patients sedated
with propofol had MAS of 9-10 in the first 10
minutes and were discharged from the hospital.
Patients sedated with midazolam and alfentanil
combination had MAS of 9-10 in the 20th minute
and were completely discharged. All patients sedated with midazolam alone were discharged by
the 30th minute.
During sedation with propofol hypoxemia or rarely apnea may be observed (29), oxygen given
through a nasal cannula increases the patient’s
pO2 levels preventing or reducing the creation
of apnea. In our study two patients sedated with
propofol were observed to develop apnea and
required intervention was completed.
According to the results of our study during TEE
procedure though propofol use required additio-

nal dose and apnea was observed, it appears to
have advantages such as providing more rapid
and effective sedation depth without the need for
expensive antagonist agents and allowing earlier
discharge of patients from hospital. Additionally,
it seems that the use of midazolam together with
alfentanil is more advantageous than the use of
midazolam alone.
In conclusion, during sedation and sedoanalgesia for TEE administration, hemodynamic and
respiratory stability was provided, and choosing
agents with shorter duration of action provides
significant advantages by shortening patient recovery and duration of hospital stay. We have
found that the use of propofol was much more
advantageous for recovery time and the length
of hospital stay, which is consistent with other
studies; however midazolam-alfentanil combination could also be used used as an alternative to
propofol. Additionally, as patients with planned
TEE generally have cardiac risks, similar studies
of patients with advanced age or higher ASA score measuring cardiac stress markers will provide
more information related to the effects of alternative medications.
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