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Abstract

AIM: To compare the endomicroscopic image quality
of integrated confocal laser endomicroscopy (iCLE) and
sedation efficacy of propofol vs midazolam plus fentanyl
(M/F).

METHODS: Consecutive outpatients undergoing iCLE
were prospectively recruited and randomized to the
propofol group (P group) or M/F group. The patient,
performing endoscopist and endoscopic assistant were
blinded to the randomization. The quality of endomicro-
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scopic images and anesthetic efficacy outcomes were
blindly evaluated after iCLE examination.

RESULTS: There were significantly more good quality
endomicroscopic images in the propofol group than in
the M/F group (72.75% vs 52.89%, P < 0.001). The
diagnostic accuracy for upper gastrointestinal mucosal
lesions using confocal laser endomicroscopy favors the
P group, although this did not reach statistical signifi-
cance. Adverse events and patient assessment were
not significantly different for M/F vs propofol except for
more frequent intraprocedural recall with M/F. Proce-
dure duration and sedation times were significantly lon-
ger in the M/F group, while the scores of endoscopist,
anesthetist and assistant assessment were all signifi-
cantly better in the P group.

CONCLUSION: Sedation with propofol might increase
the proportion of good quality endomicroscopic images,
and may result in improved procedural efficacy and di-
agnostic accuracy during iCLE examination.

© 2012 Baishideng. All rights reserved.
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INTRODUCTION

Confocal laser endomicroscopy (CLE) is a novel tech-
nique for gastrointestinal (GI) endoscopy. It enables
high-resolution analysis of cellular structure during
endoscopy. Clinical applications of CLE have been vali-
dated in various GI diseases, such as Barrett’s esophagus,
gastric cancer, colorectal cancer, ulcerative colitis and
celiac disease! ™. Recent studies have expanded its appli-
cation for zn vivo molecular imaging of GI cancer”. How-
ever, integrated CLE (iCLE) is more cumbersome than
a standard gastroscope because iICLE has a larger outer
diameter (12.8 mm) and a longer rigid tip (43 mm) which
contains the scanning head (tip angulations: up/down
130 degrees). In addition, since endomicroscopic imag-
ing can only be achieved by placing the confocal imaging
window directly onto the area of interest, patients may
suffer from more discomfort, especially when the lesion
is located at the pylorus or gastroesophageal junction.
Moreover, motion artifacts, which are the most common
cause of endomicroscopic image artifacts, can often be
caused by patients’ movement and unstable endoscope
positions. Thus, compared with conventional esophago-
gastroduodenoscopy (EGD), iCLE might require more
patients’ cooperation and better sedation to get images
of good quality and make an accurate diagnosis.

Conscious sedation is routinely used during endo-
scopic examination because it can provide adequate
anxiolysis, acceptance, and amnesia for most patients s
no sedation, and is safer than deep sedation”. The com-
bined use of a benzodiazepine (e.g, midazolam) and nar-
cotics (e.g, fentanyl) is the most widely applied sedative
regimen for GI endoscopym. Recent data suggest that the
use of propofol for sedation is increasingm. In some en-
doscopic centers, benzodiazepines, narcotics or propofol
have been administered during iCLE"™. However, the
most effective and satisfactory sedation agent for iCLE
examination has not yet been investigated.

Recently, propofol has been advocated as an alterna-
tive to the commonly used combination of midazolam
and narcotic regimen (fentanyl, meperidine)w‘m’m]. Com-
pared with midazolam, propofol is a short-acting sedative-
hypnotic agent with a faster recovery profile, and its appli-
cation is associated with some additional advantages, such
as being easy to maintain an appropriate sedation level
and satisfactory amnestic effect” >, Several studies
have reported the effect of sedation of propofol s mid-
azolam on the quality of upper and lower GI endoscopy
by randomized trials" """ however, no investigation has
compared propofol with midazolam plus fentanyl (M/F)
as sedatives for iCLE. Therefore, the aim of the present
study was to compare the quality of endomicroscopic
images and sedation efficacy outcomes between propofol
and M/F as sedatives for iCLE.

MATERIALS AND METHODS

Patients
Consecutive outpatients who underwent iCLE were re-
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cruited prospectively from the endoscopy clinic of Qilu
Hospital, Shandong University, from February to May
2010. The exclusion criteria: < 18 years of age, known or
suspected strictures or stenosis, coagulopathy, acute up-
per digestive tract bleeding, pregnancy or breast feeding,
allergy to propofol, fentanyl, midazolam or fluorescein
sodium, contraindications to sedation, mental disorders
or did not provide written informed consent. Informed
consent was obtained from all patients who underwent
endoscopic examination in this study. The study was ap-
proved by the Ethical committee of Qilu Hospital and
was conducted in accordance with the revised Declara-
tion of Helsinki (1989). This trial was registered at www:.
clinicaltrials.gov, ID number NCT01053871.

Sample size calculation and randomization
The sample size was calculated to achieve a statistical
power of 0.8 at an alpha value of 0.05. For patients se-
dated with midazolam and fentanyl, the rate of good
quality endomicroscopic images was estimated to be 66%
according to previously reported data"”. We defined that
sedative iCLE examination using propofol increases the
rate of good quality endomicroscopic images by 21%
as compared with the administration of midazolam and
fentanyl. This resulted in a calculated sample size of 100
patients (50 per group). Therefore, we proposed recruit-
ing 104 eligible patients to allow an attrition rate of 4%.
Patients were randomized at a 1:1 ratio into a propo-
fol group (P group) or an M/F group using a computer-
generated list. The respective randomization results were
kept in sealed envelopes that were opened before the en-
doscopy by the anesthetist. Because the apparent differ-
ence in the color of the sedative agents in this study, the
anesthetist was not blinded to the study agents. However,
in order to maintain the patients, the endoscopist and
the other investigators blinded about the study group, an
opaque curtain was placed upon the patient’s infusion
arm during the following procedure.

Confocal laser endomicroscopy

CLE is an advanced method which allows living tissue
to be viewed 7 situ, providing real-time histology during
endoscopy. The confocal microscope integrated into the
distal tip of a conventional video endoscope can collect
images with an adjustable depth of scanning ranging
from 0 to 250 pm, a field of view of 475 pum X 475 pum,
an optical slice thickness of 7 um, and a lateral resolution
of 0.7 um. The plane depth was controlled using two ad-
ditional buttons on the back of the handpiece.

Clinical procedure

After routine preparations for gastroscopy, intravenous
access was established for both groups of patients. Pa-
tients in P group received a bolus of 0.8-1.0 mg/kg of
1% propofol before the start of endoscopy. Further
bolus of 0.5 mg/kg of 1% propofol was evaluated by
an anesthetist, and would be given if the sedation was
judged as insufficient by the endoscopist. Patients in M/F
group received a bolus of 0.05 mg fentanyl, followed by
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3-4 mg midazolam before the start of endoscopy. Fur-
ther bolus of 1-2 mg midazolam was administered by the
anesthetist at certain intervals or when the sedation was
judged as inadequate by the endoscopist. A reversal agent
of midazolam (flumazenil) was administered after iCLE
examination in the M/F group if needed. Endoscopic
intubation commenced once the patient showed sponta-
neous eye closure, but responsive to name called.

All patients received supplemental oxygen (2-4 L./min)
by nasal cannula. Their oxygen saturation, pulse rate and
arterial blood pressure were continuously monitored and
recorded every 5 min by pulse oxymetry and sphygmo-
manometry. Sedation was performed in accordance with
the guidelines for conscious sedation and monitored by a
professional anesthetist (Liu XP)",

Patients in both groups received standard white-light
endoscopic and endomicroscopic examinations using
a Pentax EC-3870K confocal laser endomicroscope
(Pentax, Tokyo, Japan). All endoscopic procedures were
performed by one experienced endoscopist (Zuo XL),
who had performed more than 300 iCLE procedures
before the present study. After successful intubation of
the endoscope into the duodenum, 5 mL fluorescein
was administered intravenously to facilitate the endomi-
croscopic imaging. Endoscopic mucosal lesions (such as
mucosal color changes, elevation, depression, rugged-
ness) and 9 standard locations (duodenal bulb, lesser and
greater curvature of the antrum and gastric body, incisura
angularis, fundus, gastric cardia and esophagus) were se-
quentially examined using iCLE. Serial endomicroscopic
images were obtained from each examined area using the
“movie mode” on the iCLE displaying screen and stored
in separate files for further analysis of image quality. Im-
age collection was started when the performing endosco-
pist activated the endomicroscopic scanning by pressing a
control button on the handpiece of the endoscope, and it
was stopped when the endoscopist pressed twice on the
same button. Real-time endoscopic and endomicroscopic
diagnoses were made during the procedure by the per-
forming endoscopist and targeted biopsy specimens were
obtained for histopathological assessment.

One endoscopic assistant (Zhen L) was responsible
for the data collection, and not involved in patient selec-
tion or the randomization. The demographic data, his-
tory of alcohol or smoking, and the American Society of
Anesthesiologists status were recorded for both groups
of patientsl21J

Outcome measures

Assessment of endomicroscopic image quality: En-
domicroscopic images of each patient were reevaluated
after the procedure by one investigator (Rui J), who was
blinded to the patients’ data and endoscopic findings.
Good quality endomicroscopic images were defined as
“no moving artifacts, and single cells can be differenti-
ated”. And the number of good quality endomicroscopic

. . 1
images was counted for each examined areal’l,

Sedation-related outcomes: The procedure duration
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was recorded (from the first injection of the sedatives to
the moment of the withdrawal of the endoscope), and
the time required for sedation (start of the sedation to
passage of the larynx). In addition, patient monitoring/
complications, including oxygen de-saturation (< 90%),
hypotension (SBP < 80 mmHg) and bradycardia (< 40
b/min) were also noted.

Patient assessment: After the endoscopic procedure,
patients were transferred to a separate recovery area when
vital signs were stable as judged by the anesthesiologist
responsible for the sedation. As the patients awoke, a
brief questionnaire was asked and collected by a blinded
endoscopic assistant (Zhen L). Patient assessment of the
procedure involved 4 parameters, including satisfaction
(scores ranging from 1 to 10: 1 for “poor” and 10 for
“excellent”), pain or discomfort (scores ranging from 0 to
10: 0 for “none” and 10 for “severe”) and intraprocedure
recall (scores ranging from 0 to 10: 0 for “none” and
10 for “complete”). Additionally, the patients were also
asked whether they would prefer lighter, deeper or the
same level sedation for their next EGD.

Endoscopist assessment: The endoscopist’s assessment
of the procedure had 4 parameters, including satisfaction
with sedation (scores ranging from 1 to 10:1 for “poor”
and 10 for “excellent”), level of sedation (apparently in-
adequate, inadequate, adequate, oversedated), patient co-
operation and quality of endoscopy (a scale ranging from
1 to 4: 1 for “very poor”; 2 for “poor”; 3 for “fair”’; and 4
for “good”).

In addition, the endoscopic assistant and anesthetist
also scored their satisfaction of sedation at the end of
each procedure independently using a 10-point scale: 1
(poor) to 10 (excellent).

Statistical analysis

Continuous outcomes were compared using the indepen-
dent sample 7 test for normally distributed data and the
Mann-Whitney U test for nonparametric data. The ;{2 test
and the Fisher exact test were applied for the comparison
of categorical variables between the two groups. A P val-
ue less than 0.05 was considered statistically significant.
Statistical analysis was performed using the SPSS 13.0
statistical software package (SPSS, Chicago, IL, United
States). The study was reported in accordance with the
Consolidated Standards of Reporting Trials™.

RESULTS

Over the 3-mo study period, 156 subjects who required
for sedated iCLE examination were screened for possible
enrollment. In the end, 52 patients were excluded accord-
ing to predefined exclusion criteria, including 15 cases
of known or suspected strictures or stenosis, 4 cases of
acute bleeding, 26 cases of contraindications to sedation,
and 7 cases refused to participate. A total of 100 patients
completed the study and were eligible for data analysis (49
in P group and 51 in M/F group) (Figure 1). The patient
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156 patients screened

Excluded (n = 52)
Known or suspected strictures or stenosis (7 = 15)
Acute upper digestive tract bleeding (7 = 4)
Contraindications for sedation (7 = 26)
Refused to participate (7 = 7)

‘ Randomized (7 = 104) ‘

I

‘ Allocated to P group (7 = 52) ‘ ‘ Allocated to M/F group (7 = 52)

Excluded (7 = 3)
Severe stenosis (17 = 2)
Psychological problem (7 = 1)

Excluded (7 = 1)
Severe stenosis (7 = 1)

Completed the study (7 = 49) ‘ ‘ Completed the study (7 = 51)

Figure 1 Study participants.

Table 1 Clinical characteristics of patients

Patient characteristics P group M/F group P value
Patients, n 49 5l
Gender (male/female), n 24/25 23/28 NS
Mean age, yr (range) 53 (27-77) 55 (32-78) NS
Body weight, kg (mean £SD) 6414 £10.21  63.84 £ 9.48 NS
Habit, cases (11)
Alcohol consumption NS
Daily drinker 8 5
Social drinker 10 5)
None-drinker 31 41
Tobacco NS
=1PD 5 5
<1PD 3 5)
Quit smoking 4 1
None-smoker 37 40
ASA 1T 34 37 NS
ASA T 15 14 NS

NS: Not significant; PD: Pack-day; ASA: American Society of Anesthesi-
ologists; P group: Propofol group; M/F group: Midazolam plus fentanyl
group.

characteristics for both groups are summarized in Table 1.
The mean dosage of sedation used was 194 mg for pro-
pofol (range 50-380 mg) and 5.4 mg for midazolam (range
3-8 mg).

Endomicroscopic image assessment

Endoscopic mucosal lesions of the duodenum, stomach
and esophagus were examined by iCLE. In addition, if
multiple lesions, such as multiple polyps of the stomach,
were detected, the endomicroscopic images obtained
from lesions in the same anatomical compartment (e.g,,
antrum, incisura angulatis, gastric body/fundus and car-
dia) were poorly analyzed for image quality. The propor-
tion of good quality endomicroscopic images in each
examined atrea is shown in Table 2. Propofol showed
superiority to midazolam plus fentanyl in obtaining good
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Table 2 Proportion of good-quality endomicroscopic images

of each examined area %

P group M/F group P value
Duodenal bulb 7217 50.22 <0.001
(760/1053) (577/1149)
Lesser curvature of antrum 66.44 45.73 <0.001
(778/1171) (562/1229)
Greater curvature of antrum 80.49 64.99 <0.001
(916/1138) (776/1194)
Incisura angularis 83.72 50.17 <0.001
(581/694) (438/873)
Lesser curvature of gastric 71.41 48.07 <0.001
body (602/843) (448/932)
Greater curvature of gastric 81.85 66.46 <0.001
body (857/1047) (757/1139)
Fundus 67.39 46.00 <0.001
(217/322) (236/513)
Cardia 71.83 49.84 <0.001
(2068/2879) (1395/2799)
Esophagus 67.94 56.04 <0.001
(284/418) (297/530)
Lesions 67.28 57158 <0.001
(1285/1910) (1161/2210)
Total 72.75 52.89 <0.001
(8348/11475)  (6647/12568)

P group: Propofol group; M/F group: Midazolam plus fentanyl group.

Table 3 Characteristics of endoscopic lesions in the two groups

P group M/F group P value

Number of lesions 36 38 NS
Locations NS

Duodenum 1 2

Antrum 15 14

Incisure angularis 9 6

Gastric body/fundus 3 3

Cardia 3 5]

Esophagus 5 8
Histopathology NS

Inflammation 22 21

Intestinal metaplasia 10 10

Neoplasia 4 7

NS: Not significant; P group: Propofol group; M/F group: Midazolam plus
fentanyl group.

quality endomicroscopic images (72.75% »s 52.89%, P
< 0.001). y° test revealed significant differences in the
proportion of good quality endomicroscopic images be-
tween the two groups for each predefined area and endo-
scopic mucosal lesions (P < 0.001).

There were no significant differences between the two
groups for the number of endoscopic mucosal lesions, as
well as their locations and corresponding histopathology
(Table 3). According to prior published CLE diagnostic
criteria*???" the sensitivity, specificity, positive likeli-
hood ratio (PLR) and negative likelihood ratio (NLR)
of the two groups were calculated respectively (Table 4).
The PLR of the P group for diagnosing neoplasia was
significantly higher than that of the M/F group. The
NLR of the P group for diagnosing intestinal metaplasia
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Table 4 Diagnostic capacity of integrated confocal laser endomicroscopy for endoscopic mucosal lesions of the upper gastrointesti-

nal tract (95% CI)

Inflammation Intestinal metaplasia Neoplasia

P group M/F group P value P group M/F group P value P group M/F group P value
Sensitivity 90.48 89.47 NS 90.00 80.00 NS 100 85.71 NS
(%) (71.09-97.35) (68.61-97.06) (59.58-98.21) (49.02-94.33) (51.01-1) (48.69-97.43)
Specificity 92.86 94.12 NS 96.00 95.65 NS 96.77 89.66 NS
(%) (68.53-98.73) (73.02-98.95) (80.46-99.29)  (79.01-99.23) (83.81-99.43)  (73.61-96.42)
PLR 12.67 15.21 NS 22.50 18.40 NS 31 8.29 0.015
NLR 0.10 0.11 NS 0.10 0.21 0.014 0 0.16 <0.001

PLR: Positive likelihood ratio; NLR: Negative likelihood ratio; NS: Not significant; P group: Propofol group; M/F group: Midazolam plus fentanyl group.

Table 5 Quality of sedation

P group M/F group P value
Sedation time (min) 3.22+1.70 4.47 £2.40 0.002
Procedure time (min) 25.00 £+ 6.51 28.45 £ 8.04 0.028
Adverse events 0.339
Hypoxemia 0 0
Hypotension 3 1
Bradycardia 0 0
Patient assessment
Satisfaction 10 (10-10) 10 (9-10) 0.105
Pain or discomfort 0 (0-0) 0(0-1) 0.145
Intraprocedural recall 0 (0-0) 0 (0-1) 0.006
Willingness to repeat (1) 0.559
Lighter 5 4
Deeper 4 7
Same level 40 40
Endoscopist assessment
Satisfaction with sedation 10 (9-10) 9 (8-10) 0.003
Patient cooperation 4 (4-4) 4 (3-4) 0.002
Quality of endoscopy 4 (4-4) 4 (3-4) 0.018
Level of sedation 0.014
Apparently inadequate 0 3
Inadequate 7 16
Adequate 41 31
Oversedated 1 1
Assistant satisfaction 9 (9-10) 8 (7-10) 0.001
Anesthetist satisfaction 9 (9-10) 7 (5-8) <0.001

Continuous variables were given as the mean + SD. Non-normally distrib-
uted variables were expressed as median (the 1st-3rd interquartile) and
compared with the Mann-Whitney U test. P group: Propofol group; M/F
group: Midazolam plus fentanyl group.

and neoplasia was significantly lower than that of the M/
I group. The diagnostic sensitivity and specificity of the
P group were higher than that of the M/F group, but the
differences were not significant (Table 4). The assessment
of intestinal metaplasia included only gastric mucosal le-
sions and the metaplastic esophageal mucosal lesions.

Quality of sedation

Patients in M-group required significantly more time to
achieve sedation (4.47 £ 2.40 min) than P group (3.22 *
1.70 min). Procedure duration was also longer in M/F
group (28.45 + 8.04 min) than in P group (25.00 £ 6.51
min). Three patients in the P group and one patient in
the M-group experienced a decrease in systolic blood
pressure below 80 mmHg which were successfully recti-
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fied by intravenous fluid administration. There was no
case of de-saturation < 90% or bradycardia during or
after the procedure. y° analysis showed that there were
no statistical differences between the two groups in terms
of the above-mentioned parameters (P = 0.339) (Table 5).
In addition, the hemodynamic parameters, including the
mean values of heart rate, hemoglobin oxygen saturation,
and mean arterial pressure were all similar in both groups
(P=0.087, P =0.903, P = 0.244).

The results of patient assessment for the procedure
are shown in Table 5. No significant differences were
observed between the two groups in terms of patient sat-
isfaction and pain or discomfort. However, the amnestic
effect was significantly better in the P group than in M/F
group (P = 0.0006). With regard to the patients’ preference
of sedation for their next EGD, some patients in the
M/F group seemed to prefer deeper sedation and more
patients in the P group preferred lighter sedation. The
majority of the two groups (40 patients of each group)
would like to receive the same level of sedation.

The endoscopists, based on the mean sedation score
as judged by the performing endoscopist (Zuo XL), were
significantly in favor of the P group ss the M/F group.
In addition, the quality of endoscopy and patient coop-
eration were also rated as significantly superior in the P
group. The level of sedation, as estimated by endoscopist
immediately after the procedure, was significantly more
adequate for the P group than for the M/F group (P =
0.014 comparing “apparently inadequate and inadequate”
s “adequate”). Furthermore, the assistant and anesthe-
tist scores for overall sedation also favored the P group
receiving propofol as compared with the M/F group re-
ceiving midazolam plus fentanyl (P = 0.001 and P < 0.001)
(Table 5).

DISCUSSION

CLE is a new endoscopic device that can instantly va-
lidate tissue pathology via viewing endomicroscopic

images during ongoing endoscopy. Good quality endo-
microscopic images can be obtained by achieving full
vertical contact of the confocal imaging window with
the mucosa™ . The main cause of reduced quality of
endomicroscopic images is to the movement artifacts.
Therefore, an adequate level of sedation is desirable to
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make iCLE examination more tolerable to the patient
and easier to perform for the endoscopist. So far, several
sedative agents, such as midazolam and propofol, have
been applied in iCLE examination to achieve conscious
sedation. However, no investigation has yet compared the
sedation efficacy of propofol with the regimen of ben-
zodiazepines and narcotics during iCLE. Results of this
prospective randomized study showed that the propor-
tion of good quality endomicroscopic images increased
by propofol (P group) as the sedative agent rather than
midazolam plus fentanyl (M/F group).

Based on our results, the proportion of good quality
endomicroscopic images is significantly influenced by the
regimen of sedation. Propofol showed clear supetiority,
either for iCLE scanning of the 9 standard locations or
endoscopic mucosal lesions of the upper GI tract. The
diagnostic sensitivity, specificity, PLR and NLR were
mostly better in patients receiving propofol, although
these did not reach statistical significance except for PLR
in diagnosing neoplasia and NLR in diagnosing intesti-
nal metaplasia and neoplasia. In our opinion, the reason
might be that patients under propofol sedation tolerated
inflation of the stomach and the attachment of the iCLE
onto the tissue to a greater extent than patients under
midazolam and fentanyl sedation, who still tend to expe-
rience some retching and belching. The more frequent
patient movement in the M/F group not only interferes
in the full vertical contact of the confocal window on the
interested area, but also disturbs the endoscopist’s atten-
tion on making a definite judgment.

In addition, our findings suggest that propofol is
more efficient compared to the regimen of midazolam
plus fentanyl in the sedation of patients undergoing
iCLE. The procedure duration and sedation time were all
significantly longer in the M/F group. Since the number,
endoscopic location and histological spectrum of muco-
sal lesions were well matched between the two groups,
we therefore interpreted the prolonged procedure time
in M/F sedation as being a consequence of the neces-
sity for short-term interruptions of the endoscopic pro-
cedure due to the time interval required until repeated
administrations of midazolam effectively resedated the
patients. Adverse event and postprocedure patient as-
sessment were not significantly different except for more
frequent intraprocedural recall with midazolam and fen-
tanyl. The endoscopist assessment, assistant satisfaction
and anesthetist satisfaction all favor the use of propofol.
These were in accordance with previously published data
comparing the sedation effect of propofol »s midazolam-
based regimen during endoscopy™""**. A prior study re-
ported that propofol caused more pain on administration,
thus leadidng to a lower acceptance rate by patients[‘m]. In
this study, propofol was often mixed with lidocaine (50
mg of 2% lidocaine mixed with 200 mg of 1% propofol)
at the time of injection, and no patient experienced pain
or complained of pain.

Considering the extensive clinical application of the
combined use of midazolam and fentanyl, we choose this
regimen as a comparison arm to the increasingly advo-
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cated anesthetic drug propofol in the present study. Thus
the independent role of midazolam compared with pro-
pofol in sedative endomicroscopy may not be clear ac-
cording to the present research. However, previous data
showed that the addition of a narcotic to midazolam may
result in better patients’ cooperation, easier insertion of
the gastroscope, and increased endoscopists’ satisfaction
with the procedurem’m. Nevertheless, further studies are
warranted to explicit the independent role of midazolam
in this procedure.

Our study has certain limitations. First, the difference
of the proportion of good quality endomicroscopic im-
ages between the two groups did not reach the estimated
value (19.86% »s 21%) with the current sample size (100
patients), which will certainly weaken the statistical power
of this study. However, we did not expand patient re-
cruitment because the predetermined study period has
terminated. Anyway, 12 analyses demonstrated statistical
significance either for total number of good quality endo-
microscopic images or for each examined area between
the two groups. Therefore, the results of this study need
to be warranted in further researches with a larger sample
size. Second, although the target level of sedation in this
study was conscious sedation, it is possible that some
patients may move to deeper sedation during the proce-
dure since they were not continuously called or shaken in
order to judge their sedation level when being examined.
In addition, there have been reports comparing the seda-
tion depth of propofol »s midazolam and meperidine,
which demonstrated that propofol was more likely to
produce a deeper level of sedation than midazolam and
meperidinem’mj. Given the narrow therapeutic window
of propofol, the onset of sedation may be deeper at first,
with effect moderating over time. Indeed, the anesthetic
agents in both groups were titrated according to patient
safety and comfort rather than sedation. Nevertheless, all
patients in the present study were monitored with con-
tinuous pulse oxymetry and noninvasive arterial blood
pressure measured at 5-min intervals, and no severe side
effects were observed in either group of patients in this
study.

In conclusion, propofol was superior to midazolam
and fentanyl for conscious sedation in achieving good
quality endomicroscopic images which an accurate endo-
microscopic diagnosis is based on. The sedation related
outcomes, such as procedure duration, sedation duration,
amnesia, endoscopist satisfaction and patient coopera-
tion, also favor the application of propofol. Therefore,
conscious sedation using propofol rather than midazolam
and fentanyl might be recommended for iCLE examina-
tions. However, the results of the present study need to
be further validated with a larger population in multiple
centers.

COMMENTS

Background
Confocal laser endomicrosopy (CLE) is a novel endoscopic modality which en-
ables real-time visualization of cellular and subcellular structures in vivo. Yet in-
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tegrated CLE (iCLE) examination might require more patients’ cooperation and
better sedation so as to get endomicroscopic images of good quality and make
an accurate diagnosis. Although benzodiazepines, narcotics or propofol have
been administered during iCLE procedures, the most effective and satisfactory
sedation agent for iCLE examination has not yet been investigated.

Research frontiers

The clinical applications of iCLE have been validated in various gastrointestinal
(GI) diseases, including Barrett’s esophagus, early esophageal and gastric can-
cer, ulcerative colitis, and colorectal neoplasia. The most widely used sedative
combination for Gl endoscopy is benzodiazepine and narcotics. Recent data
suggest that the use of propofol for sedation is increasing.

Innovations and breakthroughs

This study first validated that sedation with propofol could increase the propor-
tion of good quality endomicroscopic images, and may result in improved pro-
cedural efficacy and diagnostic accuracy during iCLE examination.

Applications

The results of the present study help make a preferable anesthetic regimen for
sedative iCLE examination. Conscious sedation using propofol rather than mid-
azolam and fentanyl might be recommended for iCLE examinations.

Terminology

CLE is an outgrowth of conventional laboratory confocal microscope. Currently,
there are 2 CLE imaging system available in clinical practice: one is the inte-
grated CLE (iCLE) with a miniaturized confocal microscope integrated at the
distal tape of a conventional endoscope, the other is a probe-based CLE (pCLE)
which is ultrathin and can be passed through the working channel of standard
endoscopes.

Peer review

Sedation is a big issue in endoscopic procedures. The authors evaluated the
quality of endomicroscopic images under anesthetic condition. For getting
the good quality of endomicroscopic image, extremely sedative condition is
required. Therefore, the authors used variable anesthetic medicines. However,
the adverse effects of sedatives are sometimes very severe. In this study, the
authors found similar side effects and good quality images in propofol group.
That is an important study for the future application of sedative endomicros-
copy.
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