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ABSTRACT
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Introduction: This study aimed to compare the ketamine-
propofol and dexmedetomidine-propofol combinations used
for endoscopic retrograde cholangiopancreatography (ERCP)
performed under sedation. Primary outcomes were total
propofol consumption, recovery and haemodynamic profiles
of patients in each study group. Secondary outcomes were
sedation-related complications and cost profiles of patients in
each study group.

Methods: Patients with American Society of Anaesthesiologists
class I-11l, aged 18-80 years, who underwent ERCP under
sedation, were included in the study. Patients were randomly
divided into two groups, namely the ketamine group (group
KP) and the dexmedetomidine group (group DP). Group KP
received 1 mg/kg ketamine plus 1 mg/kg propofol. Group DP
received a loading dose of 1 ug/kg of dexmedetomidine for
10 min and a maintenance dose of 0.5 ug/kg plus 1 mg/kg
of propofol. Moreover, propofol (10-20 mg) was added to keep
the Ramsay Sedation scale at >3. Cardiopulmonary side effects,
nausea, vomiting, hiccups, straining or retching were recorded
in all patients. The ERCP procedure duration, as well as the
awakening and recovery times, were recorded. Doses and costs
of the drugs used were recorded. Patients were discharged
when their Modified Alderete score was 10.

Results: This study included 80 patients. The duration of ERCP
in the groups KP and DP was 23.1£9.7 min and 24.4£15.2
min, respectively, and the duration of awakening was 6.0£3.2
min and 7.3£2.9 min, respectively. No statistically significant
difference was noted. The recovery time was 18.6+£10.6 min
and 9.6£4.0 min in groups KP and DP, respectively, with
a statistically significant difference noted. No statistically
significant intergroup difference was noted regarding
additional propofol doses; however, the total cost was

Amag: Bu calismada derin sedasyon altinda Endoskopik
Retrograd Kolanjio Pankreatografi (ERCP) isleminde ketamin-
propofol ve deksmedetomidin-propofol kombinasyonlarinin
karsilastirilmasi  amaclandi. Birincil ¢ikarim; Her calisma
grubundaki hastalarin toplam propofol tiiketimi, derlenme
ve hemodinamik profillerinin  karsilastirilmasi.  ikincil
ctkarim; Her calisma grubundaki hastalarin sedasyon iliskili
komplikasyonlari ve maliyet profillerinin karsilastiriimasi.

Yontemler: Sedasyon altinda ERCP yapilan, 18-80 yas arasl,
ASA I-IIl olan hastalar calismaya dahil edildi. Tim hastalara
standart monitorizasyon yapildi. Hastalar randomize olarak
iki gruba ayrildi. Ketamin grubuna (grup KP) 1 mg kg-1
ketamin+1mg kg-1 propofol uygulandi. Dexmedetomidin
grubuna (grup DP) 1 ug kg-1 10 dakika yiikleme ve 0.5 ug
kg-1 idame +1mg kg-1 propofol uygulandi. Ramsay Sedasyon
skalasi >3 seviyesinde tutmak igin propofol (10-20 mg) eklendi.
Kardio-pulmoner yan etkiler, bulanti, kusma, hickirik, tkinma
oglirme vh. yan etkiler ve tedavisi tim hastalarda kayit edildi.
ERCP islem siiresi, uyanma ve derlenme stireleri, kullanilan ilag
dozlari ve maliyetleri kayit edildi. Modified Alderad skoru 10
olunca tiim hastalar taburcu edildi.

Bulgular: Seksen hasta calismaya dahil edildi. ERCP islem
stiresi grup KP ve grup DP’de sirasiyla 23,1£9,7, 24,4%15,2,
uyanma stresi sirasiyla 6,0£3,2, 7,3£2,9 idi ve istatistiksel
olarak fark yoktu. Derlenme stiresi grup KP ve grup DP'de
sirastyla 18,6£10,6, 9,6+4,0 idi ve istatistiksel olarak anlamli
fark vardi. Ek propofol dozlar karsilastirildiginda gruplar
arasinda istatistiksel anlamli farklihk yok iken maliyet
acisindan degerlendirildiginde grup KP ve grup DP de toplam
maliyet sirasi ile 0,58+0,16, 3,03£0,60 $ idi ve istatistiksel
olarak anlamhydi.
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$0.58+0.16 and $3.03%0.60 in groups KP and DP, respectively.

Conclusion: Both ketamine-propofol and dexmedetomidine-
propofol combinations provide safe and effective anaesthesia
for ERCP performed under sedation. Even though the recovery
time was significantly shorter in group DP, it had a significantly
higher cost factor on analysis.

Keywords: Dexmedetomidine, ketamine, propofol, sedation

Introduction

Endoscopic retrograde cholangiopancreatography (ERCP) is an invasive
procedure that is widely used to treat several pancreaticobiliary diseases
and performed under sedation. During the ERCP procedure, patients
need to be under deep sedation, and anaesthesia must be provided
without suppressing protective airway reflexes and preventing coughing
and retching (1). The primary challenges during ERCP sedation are
the protection of spontaneous breathing, airway sharing and lateral
or semi-prone or prone positional changes (2). However, sedation can
cause serious complications, such as respiratory depression and heart
failure. Therefore, it is imperative to consider the sedative effects as well
as safety (frequency of complications) of sedatives when choosing them.
Notably, elderly patients are generally prone to sedation complications
3,4).

Propofol is a widely used sedative or hypnotic agent for ERCP sedation
because of its pharmacological properties and rapid recovery profile.
Despite its favourable profile, the lack of analgesic properties necessitates
the use of large doses, especially during lengthy ERCP procedures,
and this can cause adverse cardiorespiratory effects (5). Nevertheless,
propofol requirement can be reduced by adding an adjuvant (6).
Ketamine (NMDA antagonist) and dexmedetomidine (selective alpha-2
agonist) are sedatives with analgesic properties without clinically
significant respiratory depressant effects (5,7).

Ketamine is a non-barbiturate derivative of phencyclidine that binds to
sigma opioid receptors and N-methyl d-aspartate receptors. It provides
dissociative anaesthesia, analgesia and amnesia. It has little or no
respiratory and cardiovascular depressant effects (8). The antiemetic and
anxiolytic properties of propofol counteract vomiting and unwanted
reactions caused by ketamine, whereas ketamine counteracts the
propofol-induced hypotension with its sympathomimetic action (9).

The combined use of ketamine and propofol provides successful
sedation by reducing the total dose of each drug, thereby mitigating
the toxicity caused by a single drug and leading to favourable recovery
time profiles (10).

Dexmedetomidine is a selective alpha-2 agonist with sedative and
analgesic properties that does not cause respiratory depression.
However, as the only sedative agent for endoscopic procedures, it
was noted to be ineffective compared with previous studies because
it is neither a complete anaesthetic nor a complete analgesic (11).
Nevertheless, propofol and dexmedetomidine combination is well
tolerated with shorter recovery time, reduced movement and less need
for airway interventions (6).

Arican et al. Sedation in Endoscopic Retrograde Cholangiopancreatography

Sonug: Sedasyon altinda ERCP islemi icin hem ketamin-
propofol hem de dexmedetomidin-propofol kombinasyonu
giivenli ve etkin bir anestezi saglamaktadir. Dexmedetomidin
grubunda derlenme siiresi anlamli olarak kisa olmasina
ragmen maliyet acisindan degerlendirildiginde ise anlamli
olarak yiiksek oldugu gozlenmistir.

Anahtar Kelimeler: Deksmedetomidin, ketamin, propofol,
sedasyon

This study aimed to compare between ketamine-propofol and
dexmedetomidine-propofol combinations for ERCP performed under
deep sedation.

The primary outcomes were total propofol consumption, recovery and
haemodynamic profiles of patients in each study group. The secondary
outcomes were sedation-related complications and cost profiles of
patients in each study group.

Methods

The study was performed with the approval of Necmettin Erbakan
University Ethical Committee (ref no: 2019/2061) in concordance with
the Declaration of Helsinki. Written informed consent was obtained
from all patients. This study prospectively reviewed the database and
medical records of patients who underwent ERCP at the University
between July 2019 and November 2019.

This study included patients who underwent ERCP under sedation, were
aged between 18-80 years and whose physical status was classified
according to the American Society of Anesthesiology (ASA) classification
as I-lll. Patients with known serious systemic diseases; severe
cardiovascular, renal, liver, neurological and psychiatric diseases; long
history of opioid and alcohol use; pregnancy or suspicion of pregnancy
were excluded from the study.

Group Allocation

Group KP received 1 mg/kg ketamine (ketamin, Pfizer istanbul, Turkey)
plus 1 mg/kg propofol (Propofol, Fresenius, istanbul, Turkey).

Group DP received dexmedetomidine bolus (1 ug/kg for 10 min)
followed by dexmedetomidine infusion (0.5 ug/kg/h) (Precedex, Pfizer,
Tokyo, Japan) plus 1 mg/kg propofol.

Propofol (10-20 mg) was added to maintain the Ramsay Sedation scale
(RSS) at >3. Additional propofol doses were recorded.

Study Design

This study included 84 patients who underwent ERCP under sedation
with either the combination ketamine-propofol or dexmedetomidine-
propofol. Four patients were excluded from the final analysis (Figure 1).

The age, gender, weight and ASA scores of all 80 patients were recorded.
All ERCP procedures were performed by the same experienced
endoscopist using high-resolution video endoscopies (EC-530WL3,
Fujinon, Fujifilm Corporation, Japan).

All patients were monitored per the ASA standards in the intervention
room. Heart rate (HR), mean blood pressure (MBP) and peripheral
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oxygen saturation (SpO,) were measured and recorded (Petas KMA
800). Measurements were repeated every 5 min during the procedure.
Intranasal oxygen (6 L/min) was administered to patients. After
peripheral intravenous cannulation, 6 mL/kg/h normal saline infusion
was initiated, and 0.03 mg/kg midazolam (1 mg/mL, 5 mL; Deva
Holding, Istanbul, Turkey) was administered to all patients.

Systolic blood pressure under 90 mmHg was accepted as hypotension,
and HR under 50 beats/min was accepted as bradycardia. Fluid infusion
rate of patients who developed hypotension was increased threefold.
An additional fluid infusion was continued for 10 min. Vasopressor
(ephedrine) administration was planned in patients who had no
response to liquid infusion. Intravenous atropine (0.01 mg/kg) was given
to patients in the case of bradycardia. SpO, less than 90% was accepted
as hypoxemia. When SpO, was determined to be less than 90% during
the follow-up, a jaw thrust manoeuvre was performed. If SpO, persisted
at less than 85% despite the jaw thrust manoeuvre, all infusions were
stopped, and assisted ventilation was performed. It was planned to
interrupt the procedure if SpO, remained less than 85% for more than
30 seconds.

Cardiopulmonaryside effects (hypotension, bradycardia and hypoxemia),
nausea, vomiting, hiccups, straining, retching and coughing, as well as
their treatment were recorded in all patients. In addition, postoperative
cognitive dysfunctions (agitation, hallucination and excitation) were
recorded.

After the administration of drugs, a 60-second wait time was permitted
before starting ERCP. Total procedure time was defined as the time
between the initiation and completion of ERCP. Awake time was defined
as the time from the end of ERCP until consciousness (0-6) score of >2
per the RSS, and the recovery time was defined as the time from the end
of ERCP until a Modified Aldrete scoring (MAS) of 10 was achieved. After
the procedure, all patients were transferred to the recovery room and
vital findings, complications and MAS values were recorded. MAS, which

‘ Assessed for eligibility (N=84) |

Excluded (n=4)
Not meeting inclusion criteria (n-4)

Randomised (N=80)

Dexmedetomidine group (group DP)
(Propofol + Dexmedetomidine)

Ketamine group (group KP)
(Propofol + Ketamine)
(n=40) (n=40)

| l

Analysed (n=40)

Analysed (n=40)

Figure 1. Flow diagram of the study
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isa 10-point scale, was used for assessing the recovery time (12). Patients
were followed up until MAS of 10 and then discharged.

Outcome Measurements

Primary outcomes were total propofol consumption, recovery and
haemodynamic profiles of patients in each study group.

Secondary outcomes were sedation-related complications and cost
profiles of patients in each study group.

Statistical Analysis

Data were analysed using SPSS 20.00 software (Statistical Package for
Social Sciences Inc, Chicago, IL). The continuous variables were expressed
as mean * standard deviation or number (%). The categorical variables
were expressed as numbers and percentages (%). The normality of the
data was tested using Kolmogorov-Smirnov. In the absence of normal
distribution, the continuous variables were analysed using the Mann-
Whitney U test. Intergroup comparison and analysis of categorical
variables were performed using the chi-square test. A p value of <0.05
was considered statistically significant.

Results

This study included 80 patients who underwent ERCP under sedation.
Of these, 56 were men (70%), and no intergroup differences were noted
related to sex (p=0.329). The baseline characteristics of patients were
the same in the two groups (Table 1).

Primary Outcomes: Propofol Consumption, Recovery and

Haemodynamic Profile in Each Study Group

No statistically significant intergroup difference was observed regarding
total propofol doses (p=0.059). In group KP, the ketamine consumption
was 63.5110.87 mg, and propofol consumption was 115.0£46.24 mg.
In group DP, dexmedetomidine consumption was 96.5+20.7 mg, and
propofol consumption was 100.3+13.6 mg. No statistically significant
intergroup difference was observed related to regaining consciousness
(p=0.075). Recovery time was longer in the group KP than in group DP

Table 1. Demographic and basal haemodynamic data of patients

Group KP Group DP

(n=40) (n=40) P
Age (years) 65.60+10.41 68.27110.42 0.254
Male/Female 30/10 26/14 0.329
Weight (kg) 72.95+12.59 74.65+12.47 0.546
ASA n (%) 0.800
I 4 (10%) 3 (7.5%)
1l 30 (75%) 29 (72.5%)
m 6 (15%) 8 (20%)
Basal MBP (mmHg) 105.9£12.5 107.1£8.9 0.601
Basal HR (beats/min)  89.5+17.3 82.9114.2 0.068
Basal SpO, (%) 97.02+1.24 97.871£1.34 0.839

ASA: American Society of Anaesthesia score, MBP: mean blood pressure, HR: heart rate,
Sp0,: peripheral oxygen saturation, DP: dexmedetomidine group, KP: ketamine group



(p<0.001). The mean total dose of sedatives administered during the
procedure is presented in Table 2.

In both groups, the MAP and HR values were decreased compared
with baseline values, and a significant intergroup difference was noted
related to MAP and HR values (p<0.005) (Figure 2). No statistically
significant intergroup difference was determined related to the RSS
score (p>0.005).

Secondary Outcomes: Cost Profile and Complication in Each Study
Group

Cost Profile
In group KP, ketamine cost was $0.21£0.03, and in group DP,

dexmedetomidine cost was $2.70+0.58.

Total propofol cost in group KP was $0.37+0.02, and in group DP it
was $0.32+0.01, with no statistically significant intergroup difference
(p=0.058).

The total cost in groups KP and DP was $0.58+0.16 and $3.03+0.60,
respectively. A statistically significant intergroup difference was observed
(p<0.001).

Sedation-related Complications

No bradycardia, hypotension and hypoxemia were observed in any
patients of groups KP and DP. Procedural complications in group KP
were straining in six patients (15%), hiccups in two (5%), retching in two

Table 2. Sedative drug doses and procedure related times

Total dose, mean * SD Group KP Group DP
(n=40) (n=40)

Midazolam (mg) 1.36£0.26 1.27£0.21 0.085
Ketamine (mg) 63.5+10.87
Dexmedetomidine (ug) 96.51£20.7
Total propofol (mg) 115.0+46.24 100.3+13.6 0.059
Procedure related times
Procedure time (min) 23.1+£9.7 24.4£15.2 0.632
Awake time (min) 6.0£3.2 73129 0.075
Recovery time (min) 18.6£10.6 9.6+4.0 p<0.001
Min: minute, SD: standard deviation
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Figure 2. Haemodynamic data of groups

Group KP: ketamine group, Group DP: dexmedetomidine group

Arican et al. Sedation in Endoscopic Retrograde Cholangiopancreatography

(5%) and coughing in two (5%). In group DP, the complications were
desaturation in two patients (Sp0,= 92%) (5%), straining in two (5%),
hiccups in two (5%), retching in three (7.5%) and coughing in three
(7.5%) (p=0.069). Two patients (5%) developed nausea as a recovery
complication in group KP (p=0.494). Postoperative cognitive dysfunction
was not observed in either group.

Discussion

ERCP is a lengthy and complex therapeutic procedure, requiring high-
grade patient collaboration. Sedation and analgesia provide better
tolerance and compliance to patients undergoing ERCP by reducing
pain, discomfort and stress (1,13,14).

For procedural success, the anaesthetic technique should alleviate pain,
anxiety and stress that may cause cardiorespiratory and haemodynamic
instability, as well as allow spontaneous breathing of the patient without
an airway device (15).

Propofol, a lipophilic drug, has rapid dispersion and elimination times,
with no cumulative effect after infusion. Propofol has been evaluated
in various regimens for ERCP and has been noted to provide superior
sedation quality and shorter recovery time (14). It has been frequently
used as a sedative agent for endoscopic procedures over the last two
decades. However, propofol can cause deep sedation, as well as
dangerous side effects necessitating cardiopulmonary support (2).

In our study, propofol was combined with other medications to reduce
its dose and provide optimum sedation without compromising the
recovery profile. Dexmedetomidine and ketamine were included in our
study owing to their positive recovery profile characteristics, as well as
safe anaesthetic effects. In both study groups, propofol was used as a
fixed bolus dose, followed by a variable interval bolus.

Dexmedetomidine is a selective alpha-2 agonist with sedative and
analgesic properties that does not cause respiratory depression.
However, when used as the only sedative agent for endoscopic
procedures, it was observed to be ineffective compared with previous
studies, because of being neither a complete anaesthetic nor a complete
analgesic (11). Therefore, we used it together with propofol. Ghodki PS
et al. (16) observed a 62.5% reduction in the induction dose of propofol
when co-administered with dexmedetomidine. It was observed that
propofol consumption was significantly lower in the 1:4 ketamine-
propofol (Ketofol) group compared with the fentanyl-propofol group in
patients with obesity undergoing ERCP (2).

In a similar study, Mai W., Abdalla et al. (17) noted that total propofol
consumption at the end of the procedure was low but not statistically
significant in the dexmedetomidine-propofol group.

The total amount of propofol consumed was the primary endpoint
of our study. Although the total dose of propofol consumed in the
ketamine group was higher than the dexmedetomidine group, it was
not statistically significant.

Ramkiran S. et al. (6) determined the discharge time from the
recovery room to be 10+4.17 min in the ketamine group because of
the use of low-dose ketamine. Studies using ketamine anaesthesia for
interventional cardiology procedures have reported a longer recovery
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time and haemodynamic instability in paediatric patients (18,19).
A study that compared dexmedetomidine-ketamine with propofol-
ketamine reported no haemodynamic or respiratory side effects, but a
longer recovery time with the dexmedetomidine-ketamine combination
(20). Another study that compared the ketamine group with the propofol
group observed more frequent agitation during recovery and a longer
time for recovery of the baseline mental state (21).

Mai W. Abdalla et al. (17) noted a shorter recovery time after ERCP
with the dexmedetomidine-propofol combination compared with the
ketamine-propofol combination.

The present study revealed that recovery time was significantly shorter
in patients of group DP than of group KP. Nevertheless, no incidence of
respiratory depression, need for respiratory support or loss of respiratory
reflexes were observed in patients of both groups.

Another study that compared the effects of propofol and
dexmedetomidine on cerebral oxygenation determined a statistically
significant decrease in cerebral oxygenation between 5 and 10 min of
the procedure. However, the authors concluded that this decrease was
not clinically significant but could be harmful in clinically unstable
patients (22). During the procedure, the HR and MAP values in the
dexmedetomidine-propofol group were lower, which may be related
to the effect of dexmedetomidine, which is a highly selective alpha-2
agonist. Notably, the average arterial pressure increases in the ketamine-
propofol group because of increased diastolic pressure owing to the
increased systemic vascular resistance (17).

Bajwa SJS et al. (23) compared the following drug combinations for total
intravenous anaesthesia: propofol-ketamine (group 1) and propofol-
fentanyl (group I1). The intraoperative HR and MAP values of group | were
increased, whereas they were decreased after induction and intubation
in group I, with a statistically significant intergroup difference noted.
These results were concordant with the results of the ketamine-propofol
group of our study.

Upon intergroup comparison of the haemodynamic profiles of
patients, the dexmedetomidine group had a clinically insignificant, but
statistically significant slow HR and low MAP compared with the other
group. It was observed that the HR and MAP returned to baseline after
the termination of anaesthesia.

Compared with group KP, a generally higher HR reduction was observed
in group DP, as well as a transient decrease in SBP, DBP and MAP. Even
though these findings were significantly different, no intervention was
required. Both treatment strategies were determined to be adequate
without a significant difference regarding the need for additional
sedation.

Demiraran Y et al. (24) studied midazolam against dexmedetomidine
for sedation during an upper endoscopy. In the midazolam group, one
patient developed apnoea and two patients had desaturation (SPO,
<90%), whereas the dexmedetomidine group had no deterioration in
respiratory parameters (respiratory rate, desaturation). On the other
hand, Bajwa SJR et al. (23) and Aydogan H et al. (25) reported no cases
of respiratory failure in the ketamine-propofol group during upper Gl
endoscopy. A study by Hasanein and El-Sayed (26) reported agitation
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and irritability in 2% of patients receiving the ketamine-propofol
combination, and the other group that received propofol-fentanyl did
not have postoperative cognitive dysfunction.

Inourstudy, two patientsinthe dexmedetomidine group desaturated, but
saturation did not fall below 92%, and no hypoxia developed. Moreover,
no hypoxia developed in the ketamine group either. Postoperative
cognitive dysfunction was not observed in either study group. This
difference could be because of the different types of patients with
hyperbilirubinemia, increased liver enzymes and hepatic insufficiency,
which may alter the pharmacokinetics and pharmacodynamic effects
of ketamine.

The literature review did not reveal any cost calculation related to
dexmedetomidine in non-operating room applications. Moreover,
studies conducted on patients in intensive care revealed varying results.

Nevertheless, dexmedetomidine may be more cost-effective than
other sedative agents in intensive care units (ICUs). Sedation with
dexmedetomidine reduced ICU costs when compared with standard
care. It was stated that cost savings were achieved by reducing the total
ICU stay without prolonging hospital stay after intensive care (27). In
another study, dexmedetomidine use was associated with increased
total hospital cost, ICU stay and length of hospital stay compared with
the use of propofol for sedation in critically ill patients.

In our study, compared with the ketamine group, the dexmedetomidine
group exhibited a shorter recovery time but a higher cost.

Nonetheless, the present study had some potential limitations, such
as small sample size. Therefore, more studies with larger samples are
needed to test the efficacy and safety of the study drugs.

Another limitation was the inability to assess the depth of intraoperative
anaesthesia and the incidence of intraoperative awareness because
the BIS monitor could not be used. However, we believe that only a
small intergroup difference could have existed related to the depth of
anaesthesia during the study because of the homogeneity of patients
and the similarity of the intervention performed.

In conclusion, dexmedetomidine-propofol and ketamine-propofol
combinations are safe anaesthetic combinations that provide
haemodynamic stability and low complication rates during the
ERCP procedure. The combination of dexmedetomidine-propofol
was superior to ketamine-propofol with short recovery time and low
propofol consumption, albeit with a higher cost. Nevertheless, future
randomised trials are required to confirm these findings.

Ethics Committee Approval: The study was performed with the approval
of Necmettin Erbakan University Ethical Committee (ref no: 2019/2061)
in concordance with the Declaration of Helsinki.

Informed Consent: Written informed consent was obtained from all
patients.

Peer-review: Externally peer-reviewed.

Author Contributions: Surgical and Medical Practices - S.A. M.Y.; Concept
-S.A., G.H.; Design - S.A., G.H.; Data Collection and/or Processing - S.A.,
M.Y., RY.; Analysis and/or Interpretation - S.A., R.Y.; Literature Search -
SA., MY, RY.; Writing - S.A., R.Y.



Conflict of Interest: No conflict of interest was declared by the authors.

Financial Disclosure: The authors declared that this study received no
financial support.

References

1.

10.

11.

12.

13.

Ong WC, Santosh D, Lakhtakia S, Reddy DN. Randomised Controlled Trial
on use of propofol with midazolam, ketamine, and pentazocine “sedato-
analgesic cocktail” for sedation during ERCP. Endoscopy 2007;39:807-12.

Hasanein R, El-Sayed W. Ketamine / Propofol versus fentanyl / propofol
for sedating obese patients undergoing endoscopic retrograde
cholangiopancreaticography (ERCP). Egyptian Journal of Anaesthesia.
2013;29:201-11.

Travis AC, Pievsky D, Saltzman JR. Endoscopy in the elderly. Am ] Gastroenterol.
2012;107:1495-501.

Clarke GA, Jacobson BC, Hammett R], Carr-Locke DL. The indications,
utilization and safety of gastrointestinal endoscopy in an extremely elderly
patient cohort. Endoscopy. 2001;33:580-4.

Fabbri LP, Nucera M, Marsili M, Al Malyan M, Becchi C. Ketamine, propofol
and low dose remifentanil for ERCP outside the operating room: Is ketamine
only a “rescue drug”? Med Sci Monit 2012;18:575-80.

Ramkiran S, Iyer SS, Dharmavaram S, Mohan CV, Balekudru A, Kunnavil R.
BIS Targeted Propofol Sparing Effects of Dexmedetomidine Versus Ketamine
in Outpatient ERCP: A Prospective Randomised Controlled Trial. | Clin Diagn
Res 2015;9:07-12.

Shin HW, Yoo HN, Kim DH, Lee H, Shin HJ, Lee HW. Pre-anaesthetic
Dexmedetomidine 1ug/kg single infusion is a simple, easy and economic
adjuvant for general anaesthesia. Korean J Anesthesiol 2013;65:114-20.

Chen RM, Chen TL, Lin YL, Chen TG, Tai YT. Ketamine reduces nitric oxide
biosynthesis in human umbilical vein endothelial cells by down-regulating
endothelial nitric oxide synthase expression and intracellular calcium levels.
Crit Care Med 2005;33:1044-9.

Camu F, Vanlersberghe C. Pharmacology of systemic analgesics. Best Pract Res
Clin Anaesthesiol 2002;16:475-88.

Willman EV, Andolfatto G. A prospective evaluation of “ketofol” (ketamine/
propofol combination) for procedural sedation and analgesia in the
emergency department. Ann Emerg Med 2007;49:23-30.

Ko BJ, Jang JH, Park JW, Lee SC, Choi SR. Procedural sedation
with  Dexmedetomidine  for  pediatric  endoscopic  retrograde
cholangiopancreatography guided stone extraction. Korean ] Anesthesiol
2012;63:567-68.

Turk HS, Aydogmus M, Unsal O, Isil CT, Citgez B, Oba S, et al. Ketamine versus
alfentanil combined with propofol for sedation in colonoscopy procedures: a
randomized prospective study. The Turkish journal of gastroenterology : the
official journal of Turkish Society of Gastroenterology 2014;25:644-9.

Garewal D, Powell S, Milan SJ, Nordmeyer ], Waikar P. Sedative techniques
for endoscopic retrograde cholangio pancreatography. Cochrane Database of
Systematic Reviews 2012;6(7274).

Arican et al. Sedation in Endoscopic Retrograde Cholangiopancreatography

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

Jang SY, Park HG, Jung MK, Cho CM, Park SY, Jeon SW, et al. Bispectral Index
Monitoring as an adjunct to Nurse administered Combined sedation during
Endoscopic retrograde cholangiopancreatography. World ] Gastroenterol
2012;18:6284-89.

Conway A, Kennedy W, Sutherland J. Inadvertent hypothermia after procedural
sedation and analgesia in a cardiac catheterization laboratory: A prospective
observational study. ] Cardiothorac Vasc Anesth 2015;29:1285-90.

Ghodki PS, Thombre SK, Sardesai SP, Harnagle KD. Dexmedetomidine as
an adjuvant in laparoscopic surgery. An observational study using entropy
monitoring. ] Anaesthesiol Clin Pharmacol 2012;28:334-38.

Mai W. Abdalla, Sahar M. El Shal, Ahmed I. El Sombaty, Nasr M. Abdalla &
Rasha B. Zeedan. Propofol dexmedetomidine versus propofol ketamine for
anesthesia of endoscopic retrograde cholangiopancreatography (ERCP) (A
randomized comparative study). Egyptian Journal of Anaesthesia 2015;31:97-
105.

Kapoor MC, Sharma S, Sharma VK, Dugal JS, Singh C. Anaesthesia for
percutaneous transcatheter closure of perimembranous ventricular septal
defect. | Cardiothorac Vasc Anesth 2006;20:202-8.

Singh A, Girotra S, Mehta Y, Radhakrishnan S, Shrivastava S. Total intravenous
anaesthesia with ketamine for paediatric interventional cardiac procedures. |
Cardiothorac Vasc Anesth 2000;14:36-9.

Joshi VS, Kollu SS, Sharma RM. Comparison of dexmedetomidine and
ketamine versus propofol and ketamine for procedural sedation in children
undergoing minor cardiac procedures in cardiac catheterization laboratory.
Ann Card Anaesth 2017;20:422-6.

Ali NP, Kanchi M, Singh S, Prasad A, Kanase N. Dexmedetomedine—ketamine
versus propofol-ketamine as anaesthetic agents in paediatric cardiac
catheterization. ] Armed Forces Med Coll Bangladesh 2015;10:19-24.

Cetin M, Birbicer H, Hallioglu O, Orekeci G. Comparative study between the
effects of dexmedetomidine and propofol on cerebral oxygenation during
sedation at pediatric cardiac catheterization. Ann Card Anaesth 2016;19:20-4.

Bajwa SJS, Bajwa SK, Kaur j. Comparison of two drug combinations in total
intravenous anesthesia: propofol- ketamine and propofol-fentanyl. Saudi |
Anaesth 2010;4:72-9.

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. Can |
Gastroenterol 2007;21:25-9.

Aydogan H, Aydgoan T, Uyankoglu A, Kucuk A, Yuce HH, Alpkarahan M, et
al. Propofol—ketamine combination has shorter recovery times with similar
hemodynamics compared to propofol alone in upper gastrointestinal
endoscopy in adults: a randomized trial. Acta Medica Mediterranea
2013;29:259-64.

Hasanein R, Sayed EL. Ketamine—propofol versus fentanyl— propofol
for sedating obese patients undergoing endoscopic retrograde
cholangiopancreatography (ERCP). Egyptian | Anaethesia 2013;29:207-11.

Turunen H, Jakob SM, Ruokonen E, Kaukonen KM, Sarapohja T, Apajasalo
M, et al. Dexmedetomidine versus standard care sedation with propofol or
midazolam in intensive care: an economic evaluation. Crit Care 2015;19:67.

169



