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Abstract: Objective: This study is to compare the hemodynamic responses, recovery and discharge times, diagnostic 
accuracy, patient and examiner satisfaction and adverse events of etomidate-remifentanil and propofol-remifentanil 
sedation in overweight or obese patients undergoing diagnostic gastroscopy. Methods: Three hundred overweight 
or obese patients (body mass index ≥ 25 kg/m2) scheduled for diagnostic gastroscopy received intravenous etomi-
date-remifentanil (n = 150) or propofol-remifentanil sedation (n = 150), randomly. Remifentanil (0.4-0.6 μg/kg) was 
infused in all patients. Patients in the etomidate group received etomidate with an initial dose of 0.1-0.15 mg/kg 
followed by an additional dose of 4-6 mg/kg. Patients in the propofol group received propofol with an initial dose of 
1-2 mg/kg and an additional dose of 20-40 mg/kg. The primary outcome was the Hemodynamic responses. The 
secondary outcomes included discharge times, diagnostic accuracy and patient and examiner satisfaction (The 
registration number: ChiCTR-TRC-13003162). Results: Etomidate-remifentanil caused less decreased levels of sys-
tolic blood pressure (SBP, P < 0.01), diastolic blood pressure (DBP, P < 0.01), SpO2 (P < 0.01) and heart rate (HR, 
P < 0.05) than propofol-remifentanil. The onset time was earlier in the etomidate group (P < 0.01). Incidences of 
hypoxemia, hypotension and injection pain were higher in the propofol group (all P < 0.01), while those of myoclonus 
and nausea-vomiting were higher in the etomidate group (all P < 0.01). Satisfaction of physician and anesthetist 
in the propofol group was better. Conclusions: Etomidate-remifentanil sedation is feasible for overweight or obese 
patients undergoing gastroscopy.
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Introduction 

Gastroscopy is a fundamental diagnostic and 
therapeutic method of upper gastrointestinal 
diseases. Although upper endoscopy is consid-
ered as a safe procedure, the morbidity and 
even mortality is still an issue [1]. Routine gas-
troscopy is frequently associated with adverse 
reactions as well as emotional responses which 
can reduce patients’ tolerance and coopera-
tion [2-4]. Reduction of several physiological 
functions, respiratory symptoms and a high in-
cidence of cardiovascular diseases often oc- 
curs, particularly in overweight or obese pa- 
tients [5, 6]. 

Overweight or obesity shows a limited quality  
of life and a high morbidity and mortality risk  
as a chronic disease [7]. Greater degrees of 
weight lead to more severe consequences for 
the respiratory system, cardiovascular system 
and other complications [5, 8-10]. Respirato- 
ry system compliance has been shown to be 
around 20% less in obese individuals compar- 
ed to subjects who are of normal weight, and 
almost 60% less in patients with the obesity 
hypoventilation syndrome [11]. Besides, over-
weight is an important cardiovascular risk fac-
tor [12]. Some studies have reported higher  
HR in obese patients, compared to lean indi-
viduals [13].
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The administration of intravenous anesthesia 
during gastroscopy can relieve upper airway 
reflexes and improve the comfort of overwei- 
ght or obese patients [14]. Quality manage-
ment requires proper pharmacological training 
for all clinical staff involved in the practice of 
sedation, regardless of the type of sedation 
used [15]. Currently, Nonanesthesiologist-ad- 
ministered propofol (NAAP) is the direct adm- 
inistration of propofol by trained nurses or 
endoscopists and used regularly in many cou- 
ntries [16]. However, it may also lead to side 
effects common to deep sedation such as co- 
ugh, dizziness, drowsiness, and cardiorespira-
tory distress including hypoxemia, hypotension, 
bradycardia, and dyspnea [2]. Cardiopulmona- 
ry complications account for more than 50%  
of all complications have much easier happen 
to the painless endoscopy [1, 17]. Moreover, 
overweight or obesity is a risk factor for car- 
diovascular disease and respiratory disease  
[5, 18, 19]. Overweight or obese patients un- 
dergoing gastroscopy have often underlying 
cardiopulmonary diseases predisposing to th- 
ese complications [20-22]. They are more like- 
ly to happen to hypoxemia, hypotension, brady-
cardia, dyspnea, and arterial oxygen desatura-
tion [23]. Etomidate has multiple pharmacolo- 
gic effects that help facilitate sedation for en- 
doscopy through interactions with the γ-ami- 
nobutyric acid (GABA) receptor. Etomidate cl- 

This is a single-center, prospective, and ran-
domized study. The study protocol was ap- 
proved by the Institutional Review Board at 
Daping Hospital, Third Military Medical Uni- 
versity and was in accordance with the lat- 
est version of the Declaration of Helsinki for 
human experimentation (China Clinical Trial 
Registry No. ChiCTR-TRC-13003162). Written 
informed consent was obtained from each 
patient.

Patients

463 overweight or obese patients, aged 18-80 
years, either sex, body mass index (BMI) ≥ 25 
kg/m2, American Society of Anesthesiologists 
(ASA) I-III and scheduled to diagnostic upper 
gastrointestinal endoscopy between March 
2013 and July 2013 were included in this study. 
Exclusion criteria were patients with cardiac, 
pulmonary, hepatic or nephritic disease, meta-
bolic disease, electrolyte disturbance, blood 
pressure > 180/110 mmHg, acute airway 
inflammation in the past two weeks, second 
degree atrioventricular block or complete left 
bundle branch block, or allergy to emulsion or 
opioid. Patients were randomly assigned into 
the etomidate-remifentanil group (n = 150) and 
the propofol-remifentanil group (n = 150) using 
a computer-generated simple random sampling 

Figure 1. Flowchart of patient assignment for gastroscopy.

earance is reduced in the 
elderly, the obese, and those 
with hepatic or renal impair-
ment. The major adverse ef- 
fects are respiratory depres-
sion, apnea, and hypotension 
[24]. While propofol is a se- 
dative-hypnotic drug with an 
amnestic effect, but a minimal 
analgesic effect. Major adver- 
se effects are respiratory de- 
pression, hypotension, and pa- 
in on injection [25]. The effects 
of etomidate-remifentanil and 
propofol-remifentanil sedation 
used in overweight or obese 
patients are still unknown. We 
herein compared the effects  
of etomidate-remifentanil and 
propofol-remifentanil sedation 
in overweight or obese pati- 
ents undergoing diagnostic ga- 
stroscopy.

Materials and methods 
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technique. Assignment to the groups was deter-
mined by choosing the ordered number con-
taining the labels propofol or etomidate which 
come from computer. Patients, endoscopists, 
and postoperative observers were blind to the 
group allocation (Figure 1).

Pre-procedure preparation and sedation

Prior to gastroscopic examination, all patients 
fasted from food and water for at least 6  
hours, and then underwent 12-lead electrocar-
diography, routine blood tests, and coagulation 
tests. Venous access was performed with an 
indwelling needle. Intravenous 0.9% normal sa- 
line infusion was initiated in all patients. All 
patients were premedicated with 30 ml 0.5% 
oral dimethicone powder (Honghe Pharmace- 
utical Co., Ltd., Zigong, China) 30 min before 
gastroscopy, and with 10 ml viscous oral lido-
caine hydrochloride (Kangye Pharmaceutical 
Co., Ltd., Handan, China) 15 min before gas- 
troscopy. 

Remifentanil (Yichang Humanwell, Hubei, Chi- 
na) was administered as 0.4-0.6 μg/kg intra- 
venous infusions to all patients. Etomidate 
(Nhwa, Jiangsu, China) or propofol (AstraZene- 
ca, Caponago, Italy) was administered after  
the remifentanil infusion started. Patients in 
the etomidate group received etomidate intra-
venously with an initial dose of 0.1-0.15 mg/kg 
followed by an additional dose of 4-6 mg/kg  
to maintain sedation. Patients in the propofol 
group received propofol with an initial dose of 
1-2 mg/kg followed by an additional dose of 
20-40 mg/kg.

ters including systolic pressure, diastolic pres-
sure, heart rate (HR), SpO2 and Ramsay seda-
tion score (RSS) were recorded. During gas- 
troscopy, Hemodynamic parameters, HR, SpO2 
and RSS were recorded at 3-min intervals, th- 
en mean value of each index were calculated 
as the value during gastroscopy. After gastros-
copy, Hemodynamic parameters, HR, SpO2 and 
RSS were recorded again.

Recovery time which was evaluated as the pe- 
riod for which patients stayed in the recovery 
room until discharge and occurrences of hy- 
poxemia, apnea, myoclonus, decrease of SpO2 
less than 95% or other adverse events were 
recorded during gastroscopy and before they 
left recovery room. The satisfaction of the phy-
sicians, anesthetists and overweight or obese 
patients was evaluated using a ten-point scale 
(1-4, poor; 5-7, fair; 8-10, good). Physicians  
and anesthetists’ satisfaction refer to the pro-
cedure evaluation during gastroscopy. Patients 
were interviewed after full recovery to asse- 
ss their satisfaction with the sedation. 

Statistical analysis

Statistical analysis was performed by SPSS 
13.0. Sample size analysis for detecting diff- 
erences between groups was analyzed using  
a two-group t-test with a 5% two-sided signifi-
cance level. All quantitative data were express- 
ed as mean ± standard deviation (SD). All quali-
tative data were expressed as n (%) and com-
pared using the chi-square test or Fisher’s 
exact test. A p-value less than 0.05 was consid-
ered as statistically significant.

Table 1. Characteristics of patients undergoing gastroscopy with induc-
tion of anaesthesia using propofol-remifentanil or etomidate-remifentanil

Propofol group 
(n = 150)

Etomidate group 
(n = 150) P-value

Age (year) 43.67 ± 9.13 44.54 ± 10.02 0.22
Sex (M/F) 103/47 101/49 0.45
Body Mass Index 28.75 ± 2.48 28.53 ± 2.21 0.21
ASA physical status 1.93 ± 0.22 1.91 ± 0.34 0.27
Underlying medical conditions, n (%)
    Abnormal ECG 19 (12.67%) 20 (13.33%) 0.50
    Hypertension 19 (12.67%) 17 (11.33%) 0.43
    Allergy 2 (1.33%) 6 (4.00%) 0.14
Data are expressed as mean ± SD unless indicated otherwise. ASA, American Society of 
Anesthesiologists; F, female; M, male; ECG, Electrocardiograph.

Diagnostic upper gas-
trointestinal endoscopy

The gastroscopy was 
conducted after the ey- 
elash reflex lost using  
a flexible electronic vid-
eoendoscope (EG-299- 
0i, Pentax, Tokyo, Jap- 
an). Two L/min oxygen 
was administered via a 
nasal cannula during 
the gastroscopy. Intrav- 
enous 0.9% normal sa- 
line infusion was initia- 
ted in all patients, then 
Hemodynamic parame-
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Table 2. Endoscopic diagnoses of patients with successful anaesthe-
sia using propofol-remifentanil or etomidate-remifentanil

Symptoms Propofol group 
(n = 150)

Etomidate group 
(n = 150)

P-
value

Reflux esophagitis 9 (6.00%) 10 (6.67%) 0.50
Esophageal varices 0 (0.00%) 1 (0.67%) 0.50
Polyp 20 (13.33%) 18 (12.00%) 0.43
Hiatus hernia 2 (1.33%) 2 (1.33%) 0.69
Heterotopic Gastric Mucosa 8 (5.33%) 6 (4.00%) 0.39
Chronic nonatrophic gastritis 123 (82.00%) 118 (78.67%) 0.28
Chronic atrophic gastritis 26 (17.33%) 20 (13.33%) 0.21
Duodenitis 10 (6.67%) 13 (8.67%) 0.33
Peptic ulcer 17 (11.33%) 13 (8.67%) 0.28
Pre-or malignant disorders 2 (1.33%) 0 (0.00%) 0.25
Barrett’s esophagus 16 (10.67%) 13 (8.67%) 0.35
Esophageal cancer 1 (0.67%) 0 (0.00%) 0.50
Gastric cancer 1 (0.67%) 0 (0.00%) 0.50
Low-grade intraepithelial neoplasia 5 (3.33%) 2 (1.33%) 0.22
Overall biopsy rate 42 (28.00%) 30 (20.00%) 0.07
Data are expressed as n (%).

Results 

Patient characteristics and endoscopic out-
comes 

Patients in the two groups had no significant 
difference in age, sex, BMI, ASA physical status 
and underlying medical conditions (Table 1). 
The endoscopic diagnoses of overweight or 
obese patients were also comparable betwe- 
en the two groups, regarding the diagnoses  
of upper gastrointestinal benign or malignant 
diseases along the esophagus, stomach, and 
duodenum (Table 2). 

Cardiorespiratory functions of patients before, 
during, and after the procedure

There were no significant difference in SBP,  
DBP, SpO2, HR or Respiratory Rate (RR) bet- 
ween the two groups before gastroscopy. SBP, 
DBP, SpO2, HR and RR change values accord- 
ing to the difference recorded before, during, 
and after the procedure are shown in Figure  
2. SBP, DBP and SpO2 decreased significantly 
than before gastroscopy between propofol gr- 
oup and etomidate group (22.48 ± 16.12 mm 
Hg versus 8.51 ± 17.19 mmHg, P < 0.01; 9.89 
± 12.69 mmHg vs 1.20 ± 12.87 mmHg, P <  
0.01; and 2.53 ± 5.35% versus 0.53 ± 3.52%, 
P < 0.01, respectively), with both returning af- 
ter gastroscopy (21.18 ± 15.87 mmHg versus 

5.14 cpm versus 2.22 ± 4.28 cpm, P > 0.05 
and 1.89 ± 4.36 cpm versus2.23 ± 3.68 cpm, 
respectively).

Durations of endoscopy and satisfaction of 
physicians, anesthetists and patients 

The duration time, recovery time and time to 
leave recovery room of two groups had no sig-
nificant difference, whereas the onset time of 
the etomidate group was shorter (P < 0.01) 
compared with the propofol group (Table 3). 
The propofol group achieved better satisfac- 
tion feedbacks from both physicians and anes-
thetists (Table 4).

Endoscopic morbidities and complications

Adverse events were observed in both groups 
(Table 5). Generally, there were more patients 
having side effects in the propofol group than 
etomidate group (P < 0.01). Specifically, the 
hypoxemia, hypotension and injection pain had 
higher incidence in the propofol group (P < 
0.01), while there was more myoclonus and 
nausea-vomiting occurred in the etomidate 
group (P < 0.01). 

Discussion

We carried out etomidate-remifentanil and pr- 
opofol-remifentanil sedation in overweight or 

0.64 ± 15.87 mmHg, P < 
0.01; 9.87 ± 11.73 mmHg 
vs -3.04 ± 12.09 mmHg, P 
< 0.01; and -0.67 ± 1.82% 
versus -0.76 ± 1.58%, P  
> 0.05, respectively). Ho- 
wever, HR in the two gr- 
oups was no significantly 
compared the difference 
before and during gastro- 
scopy (-0.95 ± 10.78 cpm 
versus -1.22 ± 9.68 cpm, 
P > 0.05). And after the 
gastroscopy, change valu- 
es increased to become 
significantly different be- 
fore gastroscopy (1.52 ± 
9.39 cpm versus -1.09 ± 
10.13 cpm, P < 0.05). In 
two groups, no significant 
change was observed in 
RR before, during, and af- 
ter the procedure (1.31 ± 
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Table 3. Mean drug doses, onset, duration, recovery and leave recovery room time values
Propofol group (n = 150) Etomidate group (n = 150) P-value

Onset time (Sec) 83.68 ± 21.51 75.71 ± 12.07 < 0.01 
Duration time (Sec) 292.41 ± 103.81 287.87 ± 120.83 0.36 
Recovery time (Sec) 448.15 ± 138.82 470.97 ± 169.52 0.10 
Time to leave recovery room (Sec) 945.63 ± 282.81 1021.21 ± 589.53 0.08 
Data are expressed as mean ± SD.

Figure 2. Alterations of cardiore-
spiratory functions before, dur-
ing, and after the endoscopy.

obese patients scheduled to diagnostic upp- 
er gastrointestinal endoscopy. Hemodynamic 
responses, recovery and discharge times, dia- 
gnostic accuracy, patient and examiner satis-
faction and adverse events were assessed. In 
this study, etomidate-remifentanil sedation is 
feasible for overweight or obese patients und- 
ergoing gastroscopy with less harmful effects, 
especially on cardiopulmonary function, hem- 
odynamic responses and adverse events. Eto- 
midate-remifentanil is also comparable to pro-
pofol-remifentanil regarding recovery and dis-
charge times. In a similar study [26], They also 
reported that etomidate-remifentanil adminis-
tration for sedation and analgesia resulted in 
more stable hemodynamic responses and sh- 
orter recovery and discharge times during co- 
lonoscopy. Compared with propofol-remifent-
anil sedation, etomidate-remifentanil sedation 
has no significant difference in diagnosis. Sa- 
tisfaction of physician and anesthetist in pro 
pofol-remifentanil group was better, suggesting 

clinical etomidate-remifentanil infusion may 
need further improvement.

The overweight or obese patients receiving 
etomidate in this study had better haemody-
namic performance than propofol during gas-
troscopy (Figure 2), suggesting etomidate has 
narrowed effects on hemodynamic stability 
and suppress blood circulation. It may be due 
to the advantage of etomidate in hemodyna- 
mic stability through the disadvantage of ad- 
renocortical inhibition [27]. Propofol has been 
widely used as an anesthesia induction agent 
due to its enhanced depressant effects on  
the laryngeal reflexes [28]. But we observed  
its inhibitory effects on cardiovascular and re- 
spiratory function here, which may be due to 
peripheral vasodilator and inhibitive effects on 
cardiomyocytes. Wihelm et al. [29] has also 
proved mean arterial blood pressure and heart 
rate can decrease significantly after anesthe-
sia induction with propofol. Propofol can also 
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Table 4. Examiner and patient satisfaction
Propofol group (n = 150) Etomidate group (n = 150)

Good Fair Poor Good Fair Poor
Physician 147 (98.00%) 3 (2.00%) 0 (0.00%) 135 (90.00%)* 14 (9.33%)* 1 (0.67%)
Anesthetist 144 (96.00%) 6 (4.00%) 0 (0.00%) 132 (88.00%)* 18 (12.00%)* 0 (0.01%)
Patients 150 (100.00%) 0 (0.00%) 0 (0.00%) 149 (99.33%) 0 (0.00%) 1 (0.67%)
Data are expressed as n (%). *P < 0.05; Poor, 1-4; fair, 5-7; good, 8-10.

cause respiratory depression [30]. However, 
Recovery from propofol-induced respiratory 
depression was rapid [31]. Accordingly, we fo- 
und SpO2 in propofol group decreased signifi-
cantly during gastroscopy but recovered rapi- 
dly. By contrast, etomidate seems to be an 
appropriate agent by offering hemodynamic 
stability for overweight or obese patients.

Adverse reactions were seen in both groups. 
Generally more adverse effects occurred in  
the propofol group than the etomidate group.  
A short-term sedation/analgesia study report-
ed etomidate can cause less subclinical respi-
ratory depression than propofol [32]. We fou- 
nd the hypoxemia, hypotension had higher inci-
dence in the propofol group. Hypoxemia and 
hypotension is fatal for overweight or obese 
patients. Hypoxemia is closely related to SpO2 
and can be caused by propofol-induced sym- 
pathetic inhibition and disturbances in baro- 
reflex mechanisms. However, etomidate pre-
serves hemodynamic stability by stabilizing 
sympathetic responses and preserving auto-
nomic reflexes [33], thus reducing the risk. 
There were twenty patients (13.33%) felt in- 
jection pain in the propofol group compared 

nus has been estimated to be as high as 
50-80%, especially if etomidate is used with- 
out pre-medication [37]. In this study, the inci-
dence was 8.00% (12 patients) in the etomi-
date group compared with none in the propo- 
fol group. However, mild and short-lasting myo- 
clonus did not impair the performance of the 
gastroscopy procedure. Nausea-vomiting is al- 
so common with etomidate. In this study ten 
patients (6.67%) had nausea-vomiting in the 
etomidate group, whereas none in the propo- 
fol group. However, nausea-vomiting were not 
severe and did not delay discharge. 

Etomidate plays a neuroprotective role by re- 
ducing cerebral blood flow, intracranial pres-
sure and cerebral oxygen metabolism. Patients 
in the etomidate group had a more rapid onset 
of action. But no significant difference else 
were seen in duration time, recovery time, and 
time to leave recovery room. 

In a study examining the sedation levels of 
etomidate and propofol, the effects of the two 
drugs were found to be similar [38]. Propofol 
has been a preferred anesthetic agent. In order 
to choose a safe, convenient and comfortable 

Table 5. Adverse events

Adverse events Propofol group 
(n = 150)

Etomidate group 
(n = 150)

P-
value

Yes 118 (78.67%) 69 (46.00%) < 0.01
Upper airway obstruction 24 (16.00%) 23 (15.33%) 0.50
Hyoxemia 98 (65.33%) 61 (40.67%) < 0.01
Apnoea 0 (0.00%) 0 (0.00%) NA
Changes of heart rate and rhythm 2 (1.33%) 3 (2.00%) 0.50
Hypotension 42 (28.00%) 9 (6.00%) < 0.01
Injection pain 20 (13.33%) 2 (1.33%) < 0.01
Body quiver 3 (2.00%) 9 (6.00%) 0.07
Myoclonus 0 (0.00%) 12 (8.00%) < 0.01
Nausea-vomiting 0 (0.00%) 10 (6.67%) < 0.01
Deliration/Multilingual/Hallucination 0 (0.00%) 1 (0.67%) 0.50
Data are expressed as n (%). NA, Not applicable due to low event rate.

with two (1.33%) in the 
etomidate group. which  
is consistent with a pre- 
vious study in children  
[34]. Lidocaine has been 
used to alleviate injecti- 
on pain, which consequ- 
ently complicates the op- 
eration procedure and le- 
ads to extra work. But 
here no lidocaine was ad- 
ministered because re- 
mifentanil pretreatment 
can relieve injection pain 
[35]. A frequent adverse 
event observed with eto- 
midate is myoclonus [36]. 
The incidence of myoclo-
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anesthesia method for overweight or obese 
patients undergoing a gastroscopy, we com-
pared the effects of anesthesia induction by 
propofol-remifentanil and etomidate-remifent-
anil. We found etomidate also seems to be  
an appropriate agent for overweight or obese 
patients in clinical practice. 

Acknowledgements

This study is supported by the National Natu- 
ral Science Foundation of China (grant No. 
81472006) and the Chongqing Natural Science 
Foundation (grant No. CSTC 2011 jjA10061).

Disclosure of conflict of interest

None.

Address correspondence to: Chun-Hui Lan, De- 
partment of Gastroenterology, Daping Hospital, Thi- 
rd Military Medical University, 10 Changjiang Br- 
anch Road, Chongqing 400042, China. Tel: +86-23-
68757616; Fax: +86-23-68757616; E-mail: tianda-
ochouqin99@hotmail.com

References

[1] Adachi W, Yazawa K, Owa M, Koide N, Hanaza-
ki K, Kajikawa S, Kobayashi S and Amano J. 
Quantification of cardiac stress during EGD 
without sedation. Gastrointest Endosc 2002; 
55: 58-64.

[2] Lan C, Shen X, Cui H, Liu H, Li P, Wan X, Lan L 
and Chen D. Comparison of nitrous oxide to no 
sedation and deep sedation for diagnostic up-
per gastrointestinal endoscopy. J Gastrointest 
Surg 2013; 17: 1066-1072.

[3] Schutz SM, Lee JG, Schmitt CM, Almon M and 
Baillie J. Clues to patient dissatisfaction with 
conscious sedation for colonoscopy. Am J Gas-
troenterol 1994; 89: 1476-1479.

[4] Iqbal CW, Askegard-Giesmann JR, Pham TH, 
Ishitani MB and Moir CR. Pediatric endoscopic 
injuries: incidence, management, and out-
comes. J Pediatr Surg 2008; 43: 911-915.

[5] Clauser M and Altenberger J. [Obesity and car-
diac cachexia in chronic heart failure]. Herz 
2013; 38: 610-617.

[6] Sah PK, Gerald Teague W, Demuth KA, Whit-
lock DR, Brown SD and Fitzpatrick AM. Poor 
asthma control in obese children may be over-
estimated because of enhanced perception of 
dyspnea. J Allergy Clin Immunol Pract 2013; 1: 
39-45.

[7] Korczak D and Kister C. Overweight and obe-
sity: the efficacy of diets for weight mainte-
nance after weight loss. GMS Health Technol 
Assess 2013; 9: Doc06.

[8] Berg G, Delaive K, Manfreda J, Walld R and 
Kryger MH. The use of health-care resources  
in obesity-hypoventilation syndrome. Chest 
2001; 120: 377-383.

[9] Piper AJ. Obesity hypoventilation syndrome-
-the big and the breathless. Sleep Med Rev 
2011; 15: 79-89.

[10] Behazin N, Jones SB, Cohen RI and Loring SH. 
Respiratory restriction and elevated pleural 
and esophageal pressures in morbid obesity. J 
Appl Physiol (1985) 2010; 108: 212-218.

[11] Zerah F, Harf A, Perlemuter L, Lorino H, Lorino 
AM and Atlan G. Effects of obesity on respira-
tory resistance. Chest 1993; 103: 1470-1476.

[12] Ramel A, Pumberger C, Martinez AJ, Kiely M, 
Bandarra NM and Thorsdottir I. Cardiovascular 
risk factors in young, overweight, and obese 
European adults and associations with physi-
cal activity and omega-3 index. Nutr Res 2009; 
29: 305-312.

[13] Frank S, Colliver JA and Frank A. The electro-
cardiogram in obesity: statistical analysis of 
1,029 patients. J Am Coll Cardiol 1986; 7: 
295-299.

[14] Practice guidelines for sedation and analgesia 
by non-anesthesiologists. A report by the 
American society of anesthesiologists task 
force on sedation and analgesia by non-anes-
thesiologists. Anesthesiology 1996; 84: 459-
471.

[15] Lee TH and Lee CK. Endoscopic sedation: from 
training to performance. Clin Endosc 2014; 47: 
141-150.

[16] Kang SH and Hyun JJ. Preparation and patient 
evaluation for safe gastrointestinal endoscopy. 
Clin Endosc 2013; 46: 212-218.

[17] Waring JP, Baron TH, Hirota WK, Goldstein JL, 
Jacobson BC, Leighton JA, Mallery JS, Faigel 
DO; American Society for Gastrointestinal En-
doscopy, Standards of Practice Committee.
Guidelines for conscious sedation and moni-
toring during gastrointestinal endoscopy. Gas-
trointest Endosc 2003; 58: 317-322.

[18] Ankichetty SP, Angle P, Joselyn AS, Chinnappa 
V and Halpern S. Anesthetic considerations of 
parturients with obesity and obstructive sleep 
apnea. J Anaesthesiol Clin Pharmacol 2012; 
28: 436-443.

[19] Loehr LR, Rosamond WD, Poole C, McNeill AM, 
Chang PP, Folsom AR, Chambless LE and Heiss 
G. Association of multiple anthropometrics of 
overweight and obesity with incident heart fail-
ure: the atherosclerosis risk in communities 
study. Circ Heart Fail 2009; 2: 18-24.

[20] Rosenberg J, Stausholm K, Andersen IB, Ped-
ersen MH, Brinch K, Rasmussen V and Matzen 
P. No effect of oxygen therapy on myocardial 
ischaemia during gastroscopy. Scand J Gastro-
enterol 1996; 31: 200-205.

mailto:tiandaochouqin99@hotmail.com
mailto:tiandaochouqin99@hotmail.com


Comparison of etomidate and propofol sedation in obese under gastroscope

2846 Int J Clin Exp Med 2018;11(3):2839-2846

[21] Rosenberg J, Jorgensen LN, Rasmussen V, Vib-
its H and Hansen PE. Hypoxaemia and myocar-
dial ischaemia during and after endoscopic 
cholangiopancreatography: call for further 
studies. Scand J Gastroenterol 1992; 27: 717-
720.

[22] Holm C and Rosenberg J. Pulse oximetry and 
supplemental oxygen during gastrointestinal 
endoscopy: a critical review. Endoscopy 1996; 
28: 703-711.

[23] Dhariwal A, Plevris JN, Lo NT, Finlayson ND, 
Heading RC, Hayes PC. Age, anemia, and obe-
sity-associated oxygen desaturation during up-
per gastrointestinal endoscopy. Gastrointest 
Endosc 1992; 38: 684-688.

[24] Triantafillidis JK, Merikas E, Nikolakis D and 
Papalois AE. Sedation in gastrointestinal en-
doscopy: current issues. World J Gastroenterol 
2013; 19: 463-481.

[25] Cohen LB, Delegge MH, Aisenberg J, Brill JV, 
Inadomi JM, Kochman ML, Piorkowski JD Jr; 
AGA Institute. AGA Institute review of endo-
scopic sedation. Gastroenterology 2007; 133: 
675-701.

[26] Toklu S, Iyilikci L, Gonen C, Ciftci L, Gunenc F, 
Sahin E and Gokel E. Comparison of etomi-
date-remifentanil and propofol-remifentanil 
sedation in patients scheduled for colonosco-
py. Eur J Anaesthesiol 2009; 26: 370-376.

[27] van den Heuvel I, Wurmb TE, Bottiger BW and 
Bernhard M. Pros and cons of etomidate--more 
discussion than evidence? Curr Opin Anaes-
thesiol 2013; 26: 404-408.

[28] Uzun S, Gozacan A, Canbay O and Ozgen S. 
Remifentanil and etomidate for laryngeal mask 
airway insertion. J Int Med Res 2007; 35: 878-
885.

[29] Wilhelm W, Biedler A, Huppert A, Kreuer S, Bu-
cheler O, Ziegenfuss T and Larsen R. Compari-
son of the effects of remifentanil or fentanyl on 
anaesthetic induction characteristics of propo-
fol, thiopental or etomidate. Eur J Anaesthesiol 
2002; 19: 350-356.

[30] Kashiwagi M, Osaka Y, Onimaru H and Takeda 
J. Optical imaging of propofol-induced central 
respiratory depression in medulla-spinal cord 
preparations from newborn rats. Clin Exp Phar-
macol Physiol 2011; 38: 186-191.

[31] Kim DW, Joo JD, In JH, Jeon YS, Jung HS, Jeon 
KB, Park JS and Choi JW. Comparison of the 
recovery and respiratory effects of aminophyl-
line and doxapram following total intravenous 
anesthesia with propofol and remifentanil. J 
Clin Anesth 2013; 25: 173-176.

[32] Miner JR, Danahy M, Moch A and Biros M. Ran-
domized clinical trial of etomidate versus pro-
pofol for procedural sedation in the emergency 
department. Ann Emerg Med 2007; 49: 15-22.

[33] Hunt GS, Spencer MT and Hays DP. Etomidate 
and midazolam for procedural sedation: pro-
spective, randomized trial. Am J Emerg Med 
2005; 23: 299-303.

[34] Nyman Y, Von Hofsten K, Palm C, Eksborg S 
and Lonnqvist PA. Etomidate-Lipuro is associ-
ated with considerably less injection pain in 
children compared with propofol with added li-
docaine. Br J Anaesth 2006; 97: 536-539.

[35] Iyilikci L, Balkan BK, Gokel E, Gunerli A and El-
lidokuz H. The effects of alfentanil or remifent-
anil pretreatment on propofol injection pain. J 
Clin Anesth 2004; 16: 499-502.

[36] Giese JL, Stockham RJ, Stanley TH, Pace NL 
and Nelissen RH. Etomidate versus thiopental 
for induction of anesthesia. Anesth Analg 
1985; 64: 871-876.

[37] Ostwald P and Doenicke AW. Etomidate revis-
ited. Curr Opin Anaesthesiol 1998; 11: 391-
398.

[38] Drake LM, Chen SC and Rex DK. Efficacy of 
bispectral monitoring as an adjunct to nurse-
administered propofol sedation for colonosco-
py: a randomized controlled trial. Am J Gastro-
enterol 2006; 101: 2003-2007. 


