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Background: The aim of this study was to compare the effects of dexmedetomidine versus midazolam on the dreaming of
patients undergoing flexible bronchoscopy during general anesthesia.

Material/Methods: Patients undergoing flexible bronchoscopy under general anesthesia were randomly divided into a dexmedeto-
midine group (Group D, n=40) and a midazolam group (Group M, n=40). In group D, patients received 0.5 pg/kg
dexmedetomidine and in group M patients received 0.05 mg/kg midazolam intravenously 10 min prior to induc-
tion. After bronchoscopy and recovery, a modified Brice questionnaire was used to immediately evaluate the
incidence of dreaming of patients. Dreamers were required to complete a 5-point Likert scale survey regarding
the contents of their dreams (emotion, voice and movement, memorability) if dreaming was reported. Ramsay
Sedation Scale score (Ramsay score) and Visual Analogue Scale (VAS) score were assessed and recorded.

Results: Patients in group D had higher Ramsay scores and VAS scores (2.9£0.6 and 79.4+4.0, respectively) than group
M (2.440.7 and 75.046.0, respectively), with a statistically significant difference (P<0.05) between groups. The
incidence and memorability of dreaming were significantly lower in group D (17.5%) than group M (37.5%,
P<0.05), whereas no significant difference was found in emotion, voice, and movement scores of dreaming.
Conclusions: Compared to midazolam, pre-injection of dexmedetomidine before induction significantly decreased the inci-
dence of dreaming in patients undergoing flexible bronchoscopy during general anesthesia, without produc-
ing undesirable effects on the content of dreams (most of them were pleasant), produces a more efficacious
sedation effect during the recovery period and improves the comfort level and satisfaction of patients.
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Material and Methods

Flexible bronchoscopy, the most valuable method for direct ex-
amination of airway, is commonly performed by physicians [1].
The application of bronchoscopy in patients is limited by the
strong airway stimulation and psychological fear of patients.
To improve these, the method of general anesthesia with la-
ryngeal mask airway (LMA)-assisted ventilation is recently
developed, which retains spontaneous breathing. This tech-
nique is advantageous in painless flexible bronchoscopy due
to its safety, effectiveness, and ease of use [2]. Dreaming is a
subjective experience which is produced both physically and
psychologically during physical sleeping [3]. Although there
are essential differences between anesthesia and sleeping,
dreaming during anesthesia is common and is considered to
be a different experience from anesthesia induction to awak-
ening (except for intraoperative awareness). Dreams can be
produced not only during long-duration surgery under gener-
al anesthesia, but also in brief surgeries, which are associat-
ed with a higher incidence rate of dreaming [4,5]. In addition,
recent research has suggested that dreaming during general
anesthesia has no effect on satisfaction of patients with the
procedure. Dreaming under anesthesia, which is distinct from
intraoperative awareness, is considered as a high-risk factor
for awareness [6]. Light anesthesia is a major cause of dream-
ing and intraoperative awareness. Midazolam is a short-acting
benzodiazepine hypnotic-sedative drug that can enhance the
inhibition and blocking of cortical and limbic arousal by stimu-
lating the inhibitory transmitter y-aminobutyric acid (GABA) re-
ceptor in ascending reticular activating system. Consequently,
midazolam produces favorable sedative and anterograde am-
nesia effects. Accumulating studies have shown that midazol-
am is one of the most widely used sedatives during bronchos-
copy due to its anxiolytic and amnesic properties, as well as
favorable pharmacokinetic characteristics such as rapid-onset
and short-lasting inhibitory effects on the central nervous sys-
tem. Moreover, it can be rapidly counteracted by flumazenil, a
competitive antagonist for the benzodiazepine receptors, which
enables rapid awakening and recovery of patients undergoing
flexible bronchoscopy [7]. Dexmedetomidine is a new type of
highly selective adrenoceptor agonist with sedative, amnes-
tic, sympatholytic, and analgesic properties, which has been
demonstrated to be effective for painless flexible bronchos-
copy [8]. To date, no comparative studies have reported the
effects of these 2 drugs on dreaming of patients undergoing
flexible bronchoscopy during general anesthesia. The present
study compared the effects of dexmedetomidine and midazol-
am on dreaming of patients undergoing flexible bronchosco-
py during general anesthesia and assessed the incidence and
characteristics of dreams, as well as the degree of sedation.
Our results may provide a reference for satisfactory medical
treatment using similar procedures in the future.

Patients

This study was approved by the Institutional Review Board of
the Hefei Affiliated Hospital of Anhui Medical University (IRB-
approved registration number 20190711). Written informed con-
sent from each patient was obtained before the study. A total of
80 patients posted from American Society of Anesthesiologists
Grades | and Il with flexible bronchoscopy under general anes-
thesia between March 2019 and June 2020 were reviewed, in-
cluding 43 males and 37 females, aged 37~71 years old, and
weighing of 47~84 kg. Inclusion criteria were: (1) undergo-
ing flexible bronchoscopy under general anesthesia; (2) with-
out language, mental, or comprehension impairment, and can
communicate normally; (3) without history of neuropsychiat-
ric disorders, drug dependence, and alcohol abuse; (4) without
serious cardiovascular and cerebrovascular diseases, or major
organ dysfunction preoperatively; (5) aged 18 to 75 years old;
(6) sign the informed consent form. Exclusion criteria were:
(1) history of known allergy to dexmedetomidine or midazol-
am; (2) language, mental, or comprehension impairment and
inability to communicate normally; (3) history of neuropsychi-
atric disorders, drug dependence, or alcohol abuse; (4) seri-
ous cardiovascular and cerebrovascular diseases, or major or-
gan dysfunction preoperatively; (5) older than 75 years old or
younger than 18 years old; (6) participating in other clinical
trials. All patients were randomly divided into either the dex-
medetomidine group (Group D, n=40) or the midazolam group
(Group M, n=40). Randomization was conducted using a ran-
dom-permuted block randomization algorithm. The random-
ization sequence was kept in sealed envelopes. On the day of
surgery, the investigator opened the envelope and prepared
the study drug according to the allocated group and delivered
it to the operating room wrapped with opaque paper. The re-
sult of the group allocation was not opened until the time of
data analysis. In all cases, anesthesia was conducted by the
same anesthesiologist and outcome assessments were carried
out by another anesthesiologist, and both were blinded to the
group allocation. There was no statistically significant differ-
ence in height, weight, age, procedure time, or other general
characteristics between these 2 groups (P>0.05).

Methods

All patients were instructed not to eat for 8 hours or to drink
for 4 hours prior to procedures and no preoperative drugs were
administered. Routine monitoring devices were set up to mon-
itor electrocardiogram, heart rate (HR), noninvasive blood pres-
sure (BP), oxygen saturation (Sp0,), respiratory rate (RR), partial
pressure of end-tidal carbon dioxide (PetCO,), and bispectral
(BIS) index of patients. O, at 2 L/min was applied through a
nasal catheter and intravenous access was opened. All patients
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were atomized to inhale 5 ml 1% lidocaine before procedures.
In group D, patients received 0.5 pg/kg dexmedetomidine and
in group M patients received 0.05 mg/kg midazolam intrave-
nously over a 10-min period before general anesthesia induc-
tion. Intravenous injection of fentanyl (1 pg/kg) and propofol
(2.5 mg/kg) were given during induction. After emergence of
consciousness, an i-gel laryngeal mask airway (manufactured
by Intersurgical UK) was intubated. Vital signs, RR, and tidal
volume were observed closely. In the case of weak breath, SpO,
decrease, VT decrease, RR decrease, or apnea, the oxygen in-
halation flow rate was increased, the ventilation mode of an-
esthesia machine was adjusted to synchronous intermittent
instruction ventilation (SIMV) and intermittent positive pres-
sure ventilation (IPPV), and VT, RR, and other parameters were
modified accordingly. As the condition of patients stabilized,
a fully lubricated bronchoscope was inserted into the glottis
via swivel connector, which was connected to the i-gel and an-
esthesia equipment. Subsequently the procedure started and
propofol was continuously infused at the rate of 5~7 mg/kg/h.
Subsequently, 2% lidocaine solution 1 ml was applied via the
suction channel of a flexible bronchoscope to avoid severe air-
way response during the procedure. The procedure was sus-
pended if SpO, dropped below 90%. Patients were transferred
to the recovery room after bronchoscopy. I-gel was extubat-
ed after the recovery of patient orientation to time and place.

Observation Indicators
General Data

We collected data on demographic characteristics (sex, age,
weight, height, history of smoking) and usual condition of
dreaming (O=never; 1=once a month; 2=once a week; 3=al-
most every day).

Intraoperative Data

We collected data on drug dose (propofol), duration of anes-
thesia (time between the induction and the end of anesthesia),
duration of operation (time between the beginning and the
end of anesthesia), and i-gel extubation time (time between
withdrawal of drugs at the end of operation and i-gel extuba-
tion). The index of BIS at the time of entry (T ), after induction
and at the beginning of surgery (T,), immediately after surgery
(T,), and i-gel extubation (T,) were recorded.

Postoperative Data

The key points of evaluation were: Orientation recovery time
(time between withdrawal of drugs and orientation of patients
to time, place, and person) and Ramsay score during orien-
tation recovery (Ramsay sedation scale: 1=patient anxious,
agitated or restless or both; 2=patient cooperative, oriented,
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tranquil, and alert; 3=patient responds to commands; 4=asleep,
but with brisk response to light glabellar tap or loud auditory
stimulus; 5=asleep, sluggish response to light glabellar tap or
loud auditory stimulus; 6=asleep, shows no response to light
glabellar tap or loud auditory stimulus) [9]. The comfort level
of patients after surgery was assessed by VAS score (O=high-
est possible dissatisfaction, 100=highest possible satisfaction).

Time and Method of Dreaming Investigation

After emergence from sedation and orientation recovery, a
modified Brice questionnaire was immediately used to evalu-
ate the incidence of dreaming. Patients who reported dream-
ing were required to complete a 5-point Likert scale survey re-
garding the contents of their dreams.

Modified Brice questionnaire [10]:

1) What is the last thing you remember before going to sleep?

2) What is the first thing you remember after waking up?

3) Do you remember anything between going to sleep and
waking up?

4) Did you dream during your procedure?

The 5-Point Likert Scale [11]:

1) Dream is pleasant or unpleasant: 1=very unpleasant; 2=un-
pleasant; 3=moderately pleasant; 4=pleasant; 5=very
pleasant;

2) Memorability of dream: 1=not remember at all; 2=remem-
ber a little; 3=moderate; 4=remember mostly; 5=remem-
ber completely;

3) Talking in dream: 1=no talking at all; 2=a little talking;
3=moderate talking; 4=a great deal of talking; 5=constant
talking;

4) Action in dream: 1=no action; 2=a little action; 3=moder-
ate action; 4=a great deal of action; 5=constant action.

Statistical Analysis

According to previous research data [7], using PASS 15.0 soft-
ware (NCSS, LLC, Kaysville, USA), and based on 80% power and
a 5% margin of error, the total sample size needed was calcu-
lated to be 79 (39 in group D and 40 in group M). A total of
80 participants were finally included, with 40 in each group.

Statistical analysis of the data collected was performed using
SPSS software package (version 24.0; IBM Corporation, Armonk,
NY). The independent-samples t test was used for inter-group
comparison of normally distributed measurement data, mea-
surement data with skewed distribution were expressed as
median (interquartile range) [M(Q)], and the Mann-Whitney
U test was used for inter-group comparison. The chi-square
test was used for comparison of enumeration data. P<0.05
was considered as statistically significant.

Indexed in:  [Current Contents/Clinical Medicine] [SCI Expanded] [ISI Alerting System]
[ISI Journals Master List] [Index Medicus/MEDLINE] [EMBASE/Excerpta Medica]
[Chemical Abstracts/CAS]

This work is licensed under Creative Common Attribution-
NonCommercial-NoDerivatives 4.0 International (CC BY-NC-ND 4.0)

€929000-3




CLINICAL RESEARCH

Chen L et al:
Effects of dexmedetomidine and midazolam on dreaming
© Med Sci Monit, 2021; 27: €929000

| Assessed for eligilibity (n=84)

Figure 1. Flowchart based on Consolidated
Standards of Reporting Trials
(CONSORT) statement.

Excluded (n=4)

« Not meeting inclusion criteria (n=3)
« Declimed to participate (n=1)

A,
Randomized (n=80)

l I Allocation I l

Dexmedetomidine group Midazolam group
(n=40) (n=40)
Analysis
Analysed (n=40) Analysed (n=40)

Table 1. Comparison of demographic information, clinical data of patients in the 2 groups (n=40, both).

Variables Group D Group M 4
Age (yr) 54.5+8.7 55.6+7.3 0.562
Cweight® 661106 63796 0288
CHeight(m) 166.5¢7.4 1654188 0553
 Males/Females 218 219 0823
History of smoking  17(425%)  15675%) 0648
propofoldose (mg) 27058242 26208283 0156
 Duration of anesthesia (min) 29:30 236:32 0300
 Duration of operation (min) 199:38 206:34 0399
iGelextubation time (min) ! s9:18 6514 0100
 Orientation recovery time (min)  86x23 9317 0166
 Usual condition of dreaming ~ NA  NA  NA
o 2 Go% 1oes%w 0556
B s (125% s (125% 1000
2 27 (675% 0 750% 0458
3 6 (150% 4 (100% 0499

Results

We included 84 patients in this study. One patient refused to
participate and three patients did not meet inclusion criteria.
The remaining 80 patients completed the study. The flowchart
is summarized in Figure 1. Table 1 summarized the compari-
son between group D and M. There were no significant differ-
ences between 2 groups in sex, age, weight, height, history of
smoking, drug dose, duration of operation and anesthesia, i-
gel extubation time, and usual condition of dreaming.

There was also no significant difference between the 2 groups
in the BIS index at different times (Table 2).

Interestingly, compared to group M, patients in group D had
higher Ramsay scores and VAS scores, and the differences
were statistically significant (P<0.05) (Table 3).

Dreaming frequency was statistically different (P<0.05) be-
tween groups (Table 4), with group D reporting more dream-
ing (17.5%) than group M (37.5%).
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Table 2. Comparison of BIS index of patients in the 2 groups (n=40 each).

Group T, 175 T,

Group D 95.6+1.5 55.0+1.8 65.9+2.1 88.9+2.5
""""""" GoupM  9s4x18  ssaxl9 653120 88630
""""""" P os7 o029 o020 o605

Table 3. Ramsay score and VAS score of patients in the 2 groups

(n=40 each).
Items Group D Group M P
Ramsay score 2.940.6** 2.4+0.7 <0.01
VAS score (mm)  79.4+4.0** 75.0+6.0 <0.01

Compared with group M, ** P<0.01.

Table 5. Comparison of Likert score of the 2 groups (M(Q)).

Emotion

Table 4. Incidence of dreaming of patients in the 2 groups (n=40

each).
Items Group D Group M P
Case of dream 7 (17.5%)* 15 (37.5) 0.043

Compared with group M, * P<0.05.

Motion

Memorability

Compared with group M, * P<0.05.

In the final analysis, the characteristics of recallable dreams
were further examined and summarized in Table 5. Most of
the dreams recalled by patients in both groups were pleas-
ant. Compared to group M, the memorability of dreams in
group D was lower (P<0.05), while no significant difference
was found in terms of emotion, voice, and movement scores
of dreams. During the bronchoscopy procedure and recovery
period, there was no significant difference in blood pressure,
blood oxygen saturation, or heart rate between group M and
group D (P>0.05).

Discussion

Although bronchoscopy is a minimally invasive procedure, it
inevitably introduces strong irritants to patients, which leads
to severe coughing and strong fluctuations in hemodynam-
ics during the procedure. In addition to psychological fear, it
is potentially life-threatening to patients. To address these
problems, painless flexible bronchoscopy has been developed
and widely applied. In this study, after anesthesia induction i-
gel was intubated, which can guarantee ventilation, and then
the operation was started. Notably, the i-gel airway is a novel
supraglottic airway device with a unique non-inflatable cuff
made of thermoplastic elastomer. The gel-like cuff accurate-
ly mirrors perilaryngeal anatomy to create a perfect fit [12].

This work is licensed under Creative Common Attribution-
NonCommercial-NoDerivatives 4.0 International (CC BY-NC-ND 4.0)

€929000-5

Overall, the methods were used to minimize the risk during
the procedure and ensure patients’ safety.

Dreaming during anesthesia is defined as any experiences and
thoughts that occur between anesthesia induction and the
time of awakening. During physiological sleep, most dreams
that people can recall after awakening occur during the stage
of rapid eye movement sleep. The occurrence of dream dur-
ing anesthesia is affected by several factors, such as race, sex,
depth of anesthesia, length of anesthesia time, and anesthetic
drugs. In this study, the comparison between dexmedetomidine
and midazolam was examined, with no significant differences
in sex, age, weight, height, history of smoking, usual condition
of dreaming, dosage of drugs, operation and anesthesia time,
i-gel extubation time, and orientation recovery time of patients
between the 2 groups. The BIS index was maintained at the
same level during anesthesia. Overall, the indicators mentioned
above had no effect on the results. The Brice questionnaire
and 5-point Likert scale are widely used in clinically evaluat-
ing dreams, and these were used in the present study. Our re-
sults demonstrated that the frequency of dreaming in group D
(17.5%) was lower than that in group M (37.5%), which sug-
gests that dexmedetomidine reduces the incidence of dream-
ing during general anesthesia when compared to midazolam.
Dexmedetomidine is an a, adrenergic agonist that exhibits
various advantages over traditional benzodiazepines drugs,
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including weak respiratory inhibition and weak mucosal stim-
ulation. o, adrenergic agonists are abundant in the locus ce-
ruleus and nucleus pulposus in the brainstem and are closely
related to anxiety, sleep-wake, and withdrawal of antianxiety
drugs [13]. The locus ceruleus and dorsal raphe nuclei play
critical roles in regulation of sleep. Upon sedation by dexme-
detomidine, the locus ceruleus is inhibited, and ventrolateral
preoptic area activity is elevated, which is similar to the stage
of non-rapid eye movement [14].

Previous studied have revealed that light anesthesia may be
one of the contributing factors for occurrence of dreaming [5].
In the present study, Ramsay scores in group D were higher
than that of group M when orientation was restored, indicat-
ing that the level of sedation in group D was deeper; therefore,
the incidence of dreaming was lower in group M. More im-
portantly, most of the recallable dreams reported in this study
were pleasant. Compared to group M, group D had less voice
and motion in dreams, as well as a significantly lower mem-
orability of dreams. These phenomena are potentially related
to the depth of sedation (Ramsay score), as supported by pre-
vious studies [15]. The satisfaction of patients in group D was
notably higher than in group M, which could be attributed to
the effects of dexmedetomidine on sedation, analgesia, and
antianxiety and decrease of airway reactivity [16]. Moreover,
we found that the vital signs (eg, blood pressure, heart rate,
and blood oxygen saturation) of the 2 groups were at the ide-
al levels, and there was no statistically significant difference
during the bronchoscopy procedure and recovery period, in-
dicating the safety of these 2 drugs.
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However, there are several limitations in the study. First, no
study was performed on the long-term effects after bronchos-
copy. Moreover, variation in occurrence and contents of dreams
during anesthesia was found in patients with different cultur-
al backgrounds, religious beliefs, and living environments. In
addition, the description and memorability of dreams by pa-
tients were subjective. During the interview, recall and narra-
tion from dreamers might not necessarily accurately represent
their actual dreams. In addition, limitations also exist in the
methods used. To address these issues, in future studies we
will compare the results of groups of patients with different
sex ratios and levels of education. Furthermore, we will im-
prove the objectivity of our results by use of more advanced
equipment, such as electroencephalogram and auditory evoked
potential equipment. Long-term follow-up studies after sur-
gery are needed to continue the investigation of the condi-
tion and content of dreaming in patients undergoing flexible
bronchoscopy. Undoubtedly, the present study and future re-
search on the factors influencing dreaming under anesthesia
will provide valuable insights into this phenomenon.

Conclusions

In summary, compared to midazolam, pre-injection of dexme-
detomidine before anesthesia induction significantly decreased
the incidence of dreaming in patients undergoing flexible bron-
choscopy. Although they both produced no effect on the con-
tent of dreams (most of them were pleasant), dexmedetomi-
dine decreased the incidence of agitation. Overall, it provides
more effective sedation during recovery and improves patient
comfort and satisfaction.

9. Ramsay MA, Savege TM, Simpson BR, Goodwin R. Controlled sedation with
alphaxalone-alphadolone. Br Med J, 1974;2(5920):656-59

10. Moonesinghe SR, Walker EM, Bell M, SNAP-1 Investigator Group. Design and
methodology of SNAP-1: A Sprint National Anaesthesia Project to measure
patient reported outcome after anaesthesia. Perioper Med (Lond), 2015;4:4

11. Tezcan AH, Ornek DH, Ozlu O, et al. Abuse potential assessment of propofol
by its subjective effects after sedation. Pak ] Med Sci, 2014;30(6):1247-52

12. Bamgbade OA, Macnab WR, Khalaf WM. Evaluation of the i-gel airway in
300 patients. Eur J Anaesthesiol, 2008;25(10):865-66

13. Gupta S, Singh D, Sood D, Kathuria S. Role of dexmedetomidine in early ex-
tubation of the intensive care unit patients. J Anaesthesiol Clin Pharmacol,
2015;31(1):92-98

14. Yu SB. Dexmedetomidine sedation in ICU. Korean ) Anesthesiol,
2012;62(5):405-11

15. Xu GH, Liu XS, Yu FQ, et al. Dreaming during sevoflurane or propofol short-
term sedation: A randomised controlled trial. Anaesth Intensive Care,
2012;40(3):505-10

16. Chen )Y, Jia JE, Liu TJ, et al. Comparison of the effects of dexmedetomidine,
ketamine, and placebo on emergence agitation after strabismus surgery in
children. Can J Anaesth, 2013;60(4):385-92

Indexed in:  [Current Contents/Clinical Medicine] [SCI Expanded] [ISI Alerting System]
[ISI Journals Master List] [Index Medicus/MEDLINE] [EMBASE/Excerpta Medica]
[Chemical Abstracts/CAS]

This work is licensed under Creative Common Attribution-
NonCommercial-NoDerivatives 4.0 International (CC BY-NC-ND 4.0)

€929000-6




