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Abstract

Background: Propofol is commonly used for providing sedation in
endoscopic retrograde cholangiopancreatography (ERCP). It’s simple to use
and effective but presents cardiovascular and respiratory adverse effects.
Recently, dexmedetomidine has been tried but very little evidence exists to
support its use. The aim of this study was to compare the efficacy and safety
of combination of dexmedetomidine and lidocaine (DL) with the standard
propofol-fentanyl (PF) regimen.

Materials and Methods: After approval of the hospital ethics committee, 63
patients (18-60 years of age) were randomly divided into 2 groups. Thirty-one
patients received a PF combination (group PF), and 32 patients received DL
combination (group DL). The level of sedation was adjusted to achieve a
Ramasy Sedation Scale (RSS) score of 3 (moderate sedation) in both groups
of patients. Arterial pressure (MAP), heart rate (HR), and peripheral oxygen
saturation (SpO2) during ERCP and recovery was continuously assessed.
Results: The oxygen saturation (SpO2) showed high statistical significant
differences between both groups throughout the procedure with stability in
DL group (p<0.01). There was no statistical difference in HR and MAP
between the two groups (p>0.05). Post-procedural recovery time was
significantly shorter in PF group (15.9743.27 min) compared with
(19.38+5.64 min) DL group (p<0.01). PONV was 3.2% in PF group, while
it was absent in DL group. No drug adverse effect or cardiovascular
complications were observed in both groups.

Conclusion: Dexmedetomidine and lidocaine combination as total
intravenous anesthesia (TIVA) during ERCP not only did not reported any
oxygen desaturation (Sp0O2<90%) but also showed better stability of oxygen
saturation (SpO.) and less PONV when compared with propofol and fentanyl
combination.
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Methods
This study was approved by the ethics
. committee of Shahid Beheshti University of Medical
Intr()ducqon ) Sciences at the Taleghani Hospital. The sample was
Endoscopic retrograde cholangio-

pancreatography (ERCP) has revolutionized the
management of many pancreatic and biliary problems
with its utility ranging from a diagnostic solution to
complex diagnosis and therapeutic intervention (1, 2).
It is a complex procedure which requires technical
expertise as well as adequate sedation and anesthesia.
The procedure time ranges from 30 to 60 minutes, and
it is performed with the patient in the prone or semi-
prone position. Moderate to deep levels of sedation
and analgesia are required to minimize patient
discomfort and to facilitate the operation (3).

ERCP is a complicated and long procedure. It
requires moderate to deep sedation, and even general
anesthesia. The level of sedation depends on the type
of ERCP procedure as diagnostic or therapeutic and
patient characteristics (4-6). There are various agents
available to provide sedation. Current drugs include
benzodiazepines (7) with an opioid; most commonly
midazolam and diazepam (8), with or without
propofol often combine with fentanyl or remifentanil
(9). Ketamine has also been used in low doses for
moderate  sedation. Newer agents such as
dexmedetomidine (10) and fospropofol are also being
used (11). Combination with Lidocaine never been
used. The anti inflammatory and analgesic properties
of Lidocaine has also shown in new studies (29).

Recently dexmedetomidine has been used as
TIVA in conscious sedation. A few studies have
reported the success of dexmedetomidine in
combination with ketamine and propofol as safe and
effective sedative agent (12, 13). PF-based sedation
techniques are effective for ERCP procedures but are
not without cardiovascular and respiratory adverse
effects (13). The use of dexmedetomidine as the sole
anesthetic agent and as the
adjuvantanalgesicagenthasbeenpublishedbuthasnotbee
neffective as propofol combined with fentanyl for
conscious sedation during ERCP (14). This study was
designed to compare the efficacy and safety profile of
dexmedetomidine-lidocaine (DL) combination with
the standard propofol and fentanyl (PF).
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drawn from patients admitted to undergo ERCP. We
excluded patients who had ASA physical status Grade
Il and more, baseline SpO»<90%, mechanically
ventilated patients, patients with comorbid conditions
such as diabetes mellitus, hypertension (HTN) or
hepatic or renal insufficiency to see the pure effect of
both these drugs and to avoid any interaction with any
simultaneous drug intake, which could have altered
the results. Sixty-three patients with American
Society of Anesthesiologist (ASA) classification | and
Il, aged 18 to 60 years, admitted for diagnostic and
therapeutic ERCPs, were enrolled in the study.
Patients provided written informed consent for
participation in the study.

A detailed pre-operative check-up including
general examination and systemic examination of the
patient was carried out. On arrival in the Endoscopy
Room, all vital parameters such as heart rate (HR),
systolic blood pressure (SBP), diastolic blood
pressure (DBP), mean arterial pressure (MAP) and
oxygen saturation (SpO;) were recorded. Readings
were taken following the loading dose and every 5
min until the completion of the procedure.

This randomized, blind double-dummy clinical
trial, with the rater blinded to the intervention, was
conducted with patients who were undergoing an
ERCP. The intervention was in the form that one
group of patients was given dexmedetomidine with
lidocaine (DL) and other group received propofol
with fentanyl (PF) until achieving Ramasy sedation
scale (RSS) score to 3 or 4 as moderate to deep
sedation (Table 1). The DL group (n=32) received
dexmedetomidine; (200 pg/ 2 ml) which prepared as
2 ml plus 48 ml normal saline total volume 50 ml.
patients received loading dose of 1 pg/kg intravenous
over 10 min and in 7 min lidocaine 1.5 ml/kg and then
followed by 0.5 pg/kg/h infusion until RSS reached to
3-4. Group PF (n=31) received a single dose of
midazolam (1mg) and additional fentanyl 1ug/kg and
after 2 min patient received propofol 1 pg/kg/h in 60
sec and the followed by0.5 pg/kg/h infusion until RSS
reached to 3-4. We used these doses of propofol and
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dexmedetomidine to preserve sufficient consciousness
to allow communication, but provided the necessary
degree of sedation to enable surgical comfort and an
adequate quality of recovery with no negative effects
on hemodynamics and respiratory parameters.

The drug infusion was discontinued if one of
the following adverse events was observed:
hemodynamic and/or respiratory instability, i.e.,
hypotension (mean arterial pressure reduction of 30%
of its initial value), or apnea longer than 30 seconds,
or oxygen desaturation<90%. During the procedure,
any of the following complications were noted,
recorded and treated accordingly: oxygen desaturation
was considered when SpO; less than 90% for more
than 10s. Both groups were managed by supporting
airway and/or assisting ventilation. Bradycardia was
considered when HR was less than 50 beats/min and
managed with atropine 20 mcg/kg intravenous
Hypotension was considered when MAP decreased by
>20% of the baseline MAP and managed by fluid
bolus or vasopressors. Any cough or gagging was
noted and recorded.

Outcome assessed

The primary outcome was defined as the
sedation level recorded by the RASS and the
requirement of additional sedatives or an analgesic to
display signs of insufficient analgesia. The level of
sedation was judged adequate when the score on
RASS was above or equal to 3, whether the patient
tolerated the introduction of the endoscope without
the presence of pain, discomfort, or agitation. The
secondary outcome was the respiratory maintenance
pattern, which was assessed by oxygen saturation
(SpO2).Furthermore, the HR and mean arterial
pressure (MAP) were measured by the automated
oscillography method. The SpO, was monitored by a
finger probe. The HR, MAP and SpO; were
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continuously monitored and recorded at 5 min
interval. Postoperative nausea and vomiting (PONV)
were recorded and managed accordingly. Times of
induction, procedure, recovery, and adverse effects
were also reported.
Statistical analysis

Data were entered and analyzed using
statistical package for social sciences (SPSS) for
windows version 21 software (SPSS Inc., Chicago,
IL, USA). Data were statistically described in terms
of meanz standard deviation (£SD), or frequencies
(number of cases) and percentages when appropriate.
Numerical data between both groups were done using
Student’s t-test or Mann-Whitney test, depending on
the distribution for independent samples. Categorical
data were compared by Chi-square test with
continuity correction or Fisher's exact test as
applicable. P values less than 0.05 were considered
statistically significant.

Results

The study recruited 64 patients scheduled for
ERCP over a period of 6 months at a single
institution. They were randomized into 2 groups, PF
and DL, with 32 patients in each. The data were
collected from 32 patients in group DL and 31
patients in group PF. One patient from group PF was
excluded from the study because of missing data or
procedure termination due to unrelated sedation
reasons. Patient characteristics in two groups were
shown in table 2. There were no significant
differences in the demographic characteristics data
between the two groups.

NH

HCI

Figure 1.(A) Lidocaine Formula; (B) Dexmedtomidine Formula.
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Table 1: Ramsay Sedation Scale.

Score Term Description
1 Drowsy Not fully alert but has sustained awakening (eye opening) to voice (>10s)
2 Light sedation Briefly awakens with eye contact to voice (< 10s)
3 Moderate sedation Movement or eye opening to voice (but not eye contact)
4 Deep sedation Not responsive to voice but movement or eye opening to physical stimulation
5 Unarusable No response to voice or physical stimulation
Table 2: Characteristics of patients in two groups (n=63).
Variables Group DL (n=32) Group PF (n=31) P-value
Gender (M/F) 19/13 17/14 0.716
Age 51.91+5.96 49.16+8.73 0.152
ASA type (I/ 11) 19/13 18/13 0.916
Smoker 7 (21.9%) 13 (41.9%) 0.087

Data were expressed as mean+SD. P value> 0.05 was considered statistically not significant. Group DL; dexmedetomidine with
lidocaine, group PF; propofol with fentanyl. ASA; American Society of Anesthesiologists

Table 3: Vital sign during ERCP and recovery time.

Variables Group DL (n=32) Group PF (n=31) P-value
HR (beat/min) 80.31+9.88 77.92+11.85 0.341
MAP (mm Hg) 78.02+5.43 77.86+7.31 0.738

Spoz 96.02+1.55 94.54+3.01 0.002*
Recovery time 19.38+5.64 15.97+£3.27 0.011*
PONV 0(0) 1(3.2%) 0.492

HR: Heart rate, MAP: Mean arterial pressure, Spo2: Oxygen saturation, PONV: Postoperative nausea-vomiting, P-value<0.05 was

considered statistically significant

Table 4: Changes of HR between two groups during the ERCP procedure.

HR Group DL (n=32) Group PF (n=31) P-value
Time Variable Mean+SD Range Mean+SD Range

(min) (min-Max) (min-Max)

First 86.25+11.29 70-120 82.26+14.54 65-110 0.220
0-5 86.81+11.29 70-110 82.74+13.77 65-115 0.136
5-10 84.06+9.95 70-105 79.81+14.43 60-120 0.082
10-15 82.41+11.45 70-105 77.58+12.84 60-105 0.144
15-20 81.09+10.91 65-110 76.94+12.29 60-105 0.128
20-25 79.22+9.85 65-110 76.61+10.98 55-100 0.395
25-30 77.81+8.03 65-90 76.29+10.72 60-100 0.292
30-35 75.16+8.93 60-95 76.13+10.22 55-100 0.692
35-40 75.94+8.65 60-95 77.26%9.56 65-100 0.715

Total 80.31+9.88 60-120 77.92+11.85 55-120 0.341

Group DL; dexmedetomidine with lidocaine, group PF; propofol with fentanyl, P-value<0.05 was considered statistically

significant
HR, MAP, SpO2, recovery time and POVN
were given as mean+SD in Table 3. Patients in DL
group significantly showed more stability of SpO2
than patients in PF group (p=0.002).There were no
significant differences in MAP and HR values

between the two groups (p>0.05). Recovery times
were significantly longer in the DL group (p=0.011).
Nausea and Vomiting (PONV) were observed in one
patient (3.2%) in group PF, while it was absent in DL
group but there were no significant statistically
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Table 5:Changes of MAP between two groups during the ERCP procedure.
MAP Group DL (n=32) Group PF (n=31) P-value
Time Variable Mean+SD Range Mean+SD Range

(min) (min-Max) (min-Max)
First 82.97+4.37 75-95 81.94+4.60 70-90 0.717
0-5 81.41+5.42 70-95 81.61+5.23 70-95 0.947
5-10 80.19+6.68 65-100 80.48+6.63 70-100 0.861
10-15 79.00+6.96 60-95 78.06+9.10 60-100 0.431
15-20 77.81+6.59 60-95 75.64+7.61 60-95 0.098
20-25 76.56+4.99 60-90 75.48+7.46 65-100 0.158
25-30 76.56+4.99 70-90 76.45+7.09 70-100 0.477
30-35 76.09£3.75 70-80 76.94+8.03 65-100 0.828
35-40 76.56+4.10 70-85 78.23+7.37 65-100 0.415

Total 78.02+5.43 60-100 77.86+7.31 60-100 0.738

Group DL; dexmedetomidine with lidocaine, group PF; propofol with fentanyl, P-value<0.05 was considered statistically

significant

Table 6: Changes of SpO, between two groups during the ERCP procedure.

Sp0O2 Group DL (n=32) Group PF (n=31) P-value
Time Variable MeanzSD Range Mean=SD Range
(min) (min-Max) (min-Max)
First 96.53+1.74 99-100 96.26+1.29 94-99 0.401
0-5 96.13+£1.74 93-100 95.81+1.70 92-99 0.465
5-10 96.16+£1.71 93-99 94.87+3.06 88-99 0.274
10-15 96.16+1.72 92-99 93.81+4.26 85-98 0.064
15-20 96.03£1.69 92-99 93.3914.24 86-98 0.032
20-25 96.09+£1.42 92-99 93.29+3.58 86-98 0.006
25-30 95.94+1.56 92-99 94.06£2.87 88-98 0.015
30-35 95.78+1.36 93-98 95.23+2.67 86-98 0.809
35-40 95.94+1.27 93-98 95.87+1.75 92-99 0.849
Total 96.02+1.55 92-100 94.54+3.01 85-99 0.002
Group DL; dexmedetomidine with lidocaine, group PF; propofol with fentanyl, P-value<0.05 was considered statistically
significant
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Figure 1.HR during the procedure between two groups.
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(p=0.492). there was no event of drug adverse or
cardiovascular complication observed in both
regimens.

There were no significant differences in HR
and MAP between two groups after loading dose in
5,10,15,20,25,30,35 and 40 min during ERCP
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procedure (Table 4 and 5). The case of oxygen
desaturation (SpO2 <90%) was observed in PF groups
after the loading dose at 5 to 35 minutes during ERCP
procedure. While, it was absent in DL group and no
cases in this group presented oxygen desaturation
(Sp0O2 <90%). There is a significant difference in the
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oxygen saturation (SpO2) level between the two
groups in the 15, 20 and 25 minute of ERCP process
(p=0.03, p=0.006 and p=0.015) respectively. Patients
in DL group significantly showed more stability
(p=0.002) of SpO2 after the loading dose at 5, 10, 15,
20, 25, 30, 35 and 40 min during ERCP procedure
(Table 6).

Figures 1 to 3;HR (beats/min), MAP (mmHg),
and SpO2 (as MeantSD), determined at different
stages of the study, including baseline (at least 5
minutes before the first drug administration), 5, 10,
and 15 minutes after starting sedation, and from 15
minutes until the end of an ERCP (40 min).

Discussion

The goals of this study were to provide
adequate steady state of sedation level while
maintaining airway reflex, maintain cardiovascular
and respiratory status, minimize side effects and pain
and ensure patient comfort. Generally, propofol alone
or in combination with midazolam or fentanyl is one
of the most widely used regimens for sedation during
the ERCP (15-17).However, the combination use of
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sedatives with propofol may produce some additional
risks (9, 18). In this study we compared the efficacy
and safety of two different methods of moderate
sedation; we used dexmedetomidine and lidocaine
combination (DL) versus propofol and fentanyl
combination (PF) during ERCP procedure.

Many previous studies use dexmedetomidine in
combination or single as anesthetic agent during
ERCP procedure and they reported different results.
Eldesuky Ali Hassan et al. compared the
hemodynamic stability, respiratory effect and
recovery time in patient, who were randomly assigned
in the two groups. Group D received
dexmedetomidine as single aesthetic agent, and group
K received a combination of ketamine and propofol
(Ketofol) as aesthetic agent. MAP and HR in group D
were significantly lesser than in the ketofol group.
Additionally, time to achieve RSS score and total
dose of rescue sedation in both groups were not
significantly  different. However, patient and
endoscopist satisfaction in the ketofol group was
significantly higher than in the dexmedetomidine
group (4). Furthermore, Ceylan et al. (19) used
dexmedetomidine (D) as single aesthetic agent and
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then evaluated the effects of propofol and
dexmedetomidine  hemodynamics  stability and
satisfaction during ERCP procedure. The fifty
patients with ASA physical status class I and II were
randomized into the two groups. Group P and group
D received propofol and dexmedetomidine
respectively. All patients were sedated to attain a RSS
of 3-4. The mental status examination before and after
the procedure as well as pain was evaluated. The
blood pressure and heart rate values in group D were
significantly lesser than in group P. However, there
were no significant differences in patient and
endoscopist satisfaction among the two groups.

In combination form of dexmedetomidine, the
efficacy of dexmedetomidine with propofol for
anesthesia in ERCP procedure was evaluated by
Abdalla et al. (20). Sixty patients with ASA physical
status class 1II or Il underwent ERCP procedures were
randomly assigned into two groups. Group DF
received combination of dexmedetomidine and
propofol, group K, patients received a loading dose of
ketamine 1 mg/kg and followed by 0.5 mg/kg per
hour. Group DF during ERCP procedure showed
better hemodynamic stability, less nausea and
vomiting, as well as shorter recovery time when
compared with the combination of ketamine and
propofol. However, the negative results of the use of
dexmedetomidine for ERCP procedure have been
reported; for example, the study of Nagaraj et al. (21)
compared the combination of dexmedetomidine and
fentanyl with the combination of propofol and
fentanyl for procedural sedation in ERCP procedure.
The result of study showed that the combination of
propofol and fentanyl achieved better overall
conditions for ERCP compared to the combination of
dexmedetomidine and fentanyl. Other studies used of
dexmedetomidine with ketamine or propofol
combination for sedation in ERCP procedures and
reported that combination of dexmedetomidine gives
more respiratory safety and hemodynamic stability
(22, 23). The most of studies used dexmedetomidine
with ketamine or propofol combination as induction
agent for moderate to deep sedation but no study used
it with lidocaine combination.

Therefore, in this study we used
dexmedetomidine and lidocaine combination (DL)
versus propofol and fentanyl combination (PF) during

Vol 2, No 4, Fall2017
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ERCP procedure. In our study there was no event of
drug adverse or cardiovascular complication observed
in both regimens.

The case of oxygen desaturation (SpO2 <90%)
was observed in PF groups after the loading dose at 5
to 35 minutes during ERCP procedure. While, it was
absent in DL group and no cases in this group
presented oxygen desaturation (SpO2 <90%). There is
a significant difference in the oxygen saturation
(SpO2) level between the two groups in the 15, 20
and 25 minute of ERCP process (P<0.05). Patients in
DL group significantly showed more stability of
Sp02. So, the results demonstrate that combination of
DL gives more respiratory safety than propofol with
fentanyl combination (P<0.01). In contrast to Muller
et al. studies which reported, no statistical difference
in SpO. between the dexmedetomidine as the sole
anesthetic agent and propofol group (14). There were
no significant differences in MAP, HR values at all-
time points between the two groups (P>0.05).
Recovery times were significantly longer in the DL
group. Nausea and Vomiting (PONV) were observed
in one patient (3.2%) in group PF, while it was absent
in DL group, this result was consistent with previous
study (24).

The most important result from this study was
the persistence of oxygen saturation (SpOz) in
patients, who received dexmedetomidine and
lidocaine combination (DL). No reported of oxygen
desaturation (SpO2<90%) in DL group and more
stability of SpO, during ERCP procedure in this
group is very important because most patients who
underwent ERCP are generally elderly and require
sedation while in the prone position. This factor may
be expected to prevent the risk of arterial hypoxemia
(25). Arterial hypoxemia indicate impending
respiratory failure or by itself may result in adverse
physiological effects including acidosis,
hyperkalemia, release of circulating catecholamines,
myocardial excitation or depression, arrhythmias,
arterial hypertension or hypotension, headache,
intracranial hypertension, and agitation or narcosis
(26-28).The limitation of this study was we don’t
measure respiratory rate, as the prone position makes
it difficult to accurately count respiratory rate both
artificially and automatically. So, the effect on
respiratory function was judged only by SpO2, which
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may lead to missing subclinical respiratory
depression.

Conclusion

Dexmedetomidine with lidocaine is a new
combination that has been used in sedation or
analgesia for short procedures as ERCP for first time
in this study. Compared to other drugs and
combinations, it provides similar effects; no event of
hypotension or bradycardia but it has an added benefit
with less number of postoperative side effects such as
nausea and vomiting (PONV) and the most important
result from this study was DL combination as total
intravenous anesthesia (TIVA) during ERCP not only
did not reported any oxygen desaturation
(Sp0O2<90%) but also showed better stability of
oxygen saturation (Sp0O2).

Acknowledgment

None.

Conflicts of Interest

The authors declare that they have no conflict
of interest.

References

1. Baillie J. Fifteen years of ERCP. Gastrointestinal endoscopy.
2017;86(2):327-8.

2. NIH state-of-the-science statement on endoscopic retrograde
cholangiopancreatography (ERCP) for diagnosis and therapy. NIH
consensus and state-of-the-science statements. 2002;19(1):1-26.

3. Dumonceau JM, Riphaus A, Aparicio JR, Beilenhoff U, Knape
JT, Ortmann M, et al. European Society of Gastrointestinal
Endoscopy, European Society of Gastroenterology and Endoscopy
Nurses and Associates, and the European Society of
Anaesthesiology Guideline: Non-anesthesiologist administration of
propofol for Gl endoscopy. Endoscopy. 2010;42(11):960-74.

4. Hossam Ibrahim Eldesuky Ali Hassan. Dexmedetomidine versus
ketofol for moderate sedation in Endoscopic Retrograde
Cholangiopancreatography (ERCP) comparative study. Egyptian
Journal of Anaesthesia. 2014;31:15-21.

5. Lichtenstein DR, Jagannath S, Baron TH, Anderson MA,
Banerjee S, Dominitz JA, et al. Sedation and anesthesia in Gl
endoscopy. Gastrointestinal endoscopy. 2008;68(5):815-26.

6. Demiraran Y, Korkut E, Tamer A, Yorulmaz |, Kocaman B,
Sezen G, et al. The comparison of dexmedetomidine and midazolam
used for sedation of patients during upper endoscopy: A prospective,
randomized study. Canadian journal of gastroenterology = Journal
canadien de gastroenterologie. 2007;21(1):25-9.

178

7. Froehlich F, Schwizer W, Thorens J, Kohler M, Gonvers JJ, Fried
M. Conscious sedation for gastroscopy: patient tolerance and
cardiorespiratory parameters. Gastroenterology. 1995;108(3):697-
704.

8. Zakko SF, Seifert HA, Gross JB. A comparison of midazolam and
diazepam for conscious sedation during colonoscopy in a
prospective  double-blind  study. Gastrointestinal endoscopy.
1999;49(6):684-9.

9. Wehrmann T, Riphaus A. Sedation with propofol for
interventional endoscopic procedures: a risk factor analysis.
Scandinavian journal of gastroenterology. 2008;43(3):368-74.

10. Aantaa R, Jaakola ML, Kallio A, Kanto J, Scheinin M, Vuorinen
J. A comparison of dexmedetomidine, and alpha 2-adrenoceptor
agonist, and midazolam as i.m. premedication for minor
gynaecological ~ surgery.  British  journal of anaesthesia.
1991;67(4):402-9.

11. Arain SR, Ruehlow RM, Uhrich TD, Ebert TJ. The efficacy of
dexmedetomidine versus morphine for postoperative analgesia after
major inpatient surgery. Anesthesia and analgesia. 2004;98(1):153-8,
table of contents.

12. Nishizawa T, Suzuki H, Sagara S, Kanai T, Yahagi N.
Dexmedetomidine versus midazolam for gastrointestinal endoscopy:
a meta-analysis. Digestive endoscopy : official journal of the Japan
Gastroenterological Endoscopy Society. 2015;27(1):8-15.

13. Goyal R, Hasnain S, Mittal S, Shreevastava S. A randomized,
controlled trial to compare the efficacy and safety profile of a
dexmedetomidine-ketamine combination with a propofol-fentanyl
combination for ERCP. Gastrointestinal endoscopy. 2016;83(5):928-
33.

14. Muller S, Borowics SM, Fortis EA, Stefani LC, Soares G,
Maguilnik 1, et al. Clinical efficacy of dexmedetomidine alone is less
than propofol for conscious sedation during ERCP. Gastrointestinal
endoscopy. 2008;67(4):651-9.

15. Fanti L, Testoni PA. Sedation and analgesia in gastrointestinal
endoscopy: what's new? World journal of gastroenterology.
2010;16(20):2451-7.

16. Amornyotin S. Sedation and monitoring for gastrointestinal
endoscopy. World journal of gastrointestinal endoscopy.
2013;5(2):47-55.

17. Amornyotin S. Registered nurse-administered sedation for
gastrointestinal ~ endoscopic  procedure. World  journal of
gastrointestinal endoscopy. 2015;7(8):769-76.

18. Bahrami Gorji F, Amri P, Shokri J, Alereza H, Bijani A.
Sedative and Analgesic Effects of Propofol-Fentanyl Versus
Propofol-Ketamine During Endoscopic Retrograde
Cholangiopancreatography: A Double-Blind Randomized Clinical
Trial. Anesthesiology and pain medicine. 2016;6(5):e39835.

19. Ceylan G, Yavascaoglu B, Korfali G, Kaya FN, Mogol EB,
Turker G. A comparison of propofol and dexmedetomidine on the
effects of hemodynamic and cognitive functions in conscious
sedation during endoscopic retrograde cholangiopancreatography.
Uludag Universitesi Tip Fakultesi Dergis. 2010;36:103-10.

20. Abdalla MW, EI Shal SM, EI Sombaty Al, Abdalla NM, Zeedan
RB. Propofol dexmedetomidine versus propofol ketamine for
anesthesia of endoscopic retrograde cholangiopancreatography
(ERCP) (a randomized comparative study). Egypt J Anesth.
2015;31:97-105.

Journal of Cellular & Molecular Anesthesia (JCMA)




Comparing the Efficacy and Safety of Dexmedetomidine-Lidocaine

21. Nagaraj MC, Geetha CR, Rajavardhan R. Is dexmedetomidine a
poor surrogate to propofol for procedural sedation during endoscopic
retrograde cholangiopancreatography (ERCP). J Evolut Med Dent
Sci. 2013;2:8165-75.

22. Sethi P, Mohammed S, Bhatia PK, Gupta N. Dexmedetomidine
versus midazolam for conscious sedation in endoscopic retrograde
cholangiopancreatography: An open-label randomised controlled
trial. Indian journal of anaesthesia. 2014;58(1):18-24.

23. Tobias JD, Leder M. Procedural sedation: A review of sedative
agents, monitoring, and management of complications. Saudi journal
of anaesthesia. 2011;5(4):395-410.

24. Kilic N, Sahin S, Aksu H, Yavascaoglu B, Gurbet A, Turker G,
et al. Conscious sedation for endoscopic retrograde
cholangiopancreatography: dexmedetomidine versus midazolam.
The Eurasian journal of medicine. 2011;43(1):13-7.

25. Davis DP, Hwang JQ, Dunford JV. Rate of decline in oxygen

Vol 2, No 4, Fall2017

....... Moshari et al.

saturation at various pulse oximetry values with prehospital rapid
sequence intubation. Prehospital emergency care : official journal of
the National Association of EMS Physicians and the National
Association of State EMS Directors. 2008;12(1):46-51.

26. Pierson DJ. Pathophysiology and clinical effects of chronic
hypoxia. Respiratory care. 2000;45(1):39-51; discussion -3.

27. Sarkar M, Niranjan N, Banyal PK. Mechanisms of hypoxemia.
Lung India : official organ of Indian Chest Society. 2017;34(1):47-
60.

28. Michiels C. Physiological and pathological responses to hypoxia.
The American journal of pathology. 2004;164(6):1875-82.

29. Memary H, Mirkheshti A, Ghasemi M, Taheri M, Arhami
Dolatabadi A, Kaboudvand A. Effect of Lidocaine Infusion during
General Anesthesia on Neutrophil-Lymphocyte-Ratio in Breast
Cancer Patients Candidate for Mastectomy; a Clinical Trial. J Cell
Mol Anesth. 2016;1(4):146-53.

179




