
Original Article

Journal of BSA, Vol. 20,  No. 2, July 2007

SEDATION FOR ERCP - COMPARISON BETWEEN
KETAMINE  DIAZEPAM COMBINATION WITH

PROPOFOL FNTANYL COMBINATION
Iqbal Hossain Chowdhury1, Abdullah Al Maruf2, Kazi Ashkar Lateef3, Sayeed Mahmud Ali

Reza4, M. Abdul Hye5

1. Associate Professor (Intensive Care Unit), Department of Anaesthesia, Analgesia, & Intensive Care Medicine. BSMMU, Dhaka-
2. Graded Specialist in Anaesthesiology, Department of Anaesthesia & Intensive Care, CMH, Dhaka
3. Graded Specialist in Anaesthesiology, Department of Anaesthesia & Intensive Care, CMH, Dhaka.
4. Assistant Professor Department of Anaesthesia, Analgesia, & Intensive Care Medicine, BSMMU, Dhaka.
5. Associate Professor, Department of Anaesthesia, Analgesia, & Intensive Care Medicine, BSMMU. Dhaka

SUMMARY
For Endoscopic Retrograde Cholangio-
pancreatography, an anaesthesiologist usually
administers sedation to patient and search for more
suitable regimen continues. This prospective
randomized study was carried out to compare the
efficacy, safety, tolerability and cost effectiveness of
ketamine, diazepam combination to propofol,
fentanyl combination for sedation during ERCP. One
hundred and fifty patients of both sex, age between
18 to 70 years, ASA physical status I and II scheduled
to undergo ERCP were included in this study.
Patients were randomly allocated into two groups.
Group A (n=75) sedated with ketamine 1.5mg/Kg
body weight and diazepam 5-10 mg intravenously.
Group B (n=75) sedated with propofol 1mg/Kg body
weight and fentanyl 1µg/Kg body weight
intravenously and intravenous infusion of propofol
maintained at 50µg/Kg body weight/min
throughout procedure. Both groups showed
satisfactory sedating condition for ERCP. Incidences
of hypertension and tachycardia were more in group
A than group B and differences between two groups
were statistically significant (P< 0.01). Agitation and
nightmares were found in 10 (13.33%) patients in
group A. Mean recovery time was more in group A
than group B and difference between two groups
was statistically highly significant (P<0.001).
Sedation regimen of group B found 7 times more
costly than group A. Both regimens found safe,
effective, and tolerable for ERCP. However, recovery
time is more with ketamine, diazepam but it found
more cost effective than propofol fentanyl that is a
concern in developing country like Bangladesh.
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INTRODUCTION
ERCP is used primarily to diagnose and treat biliary
and pancreatic diseases. These include removal of
common bile duct stones, stenting of biliary stricture
and resolution of pancreatic duct disruption1. Despite
an increase number of patients with hepato-biliary-

tract disease, surgical treatment is limited along
with risky outcome such as bleeding, infection or
improper postoperative pain control. ERCP is
another treatment of choice, which has some
advantages over surgery-.2 There are two basic
choices of anaesthesia available for completion of
the procedure, sedation and general anaesthesia.
Sedation is commonly administered in order to carry
out the procedure successful.3 General anaesthesia
is usually provided for ERCP in children and when
prior attempts using sedation have failed. For
sedation, there has been debate over appropriate
drugs and their dosage and those who sedate have
their favorite sedation regimens. It is important that
person administering the drug is familiar with them
and cocktails of more than two drugs are to be avoided
because of unpredictability of drug interactions, and
the increased incidence of side effects. So search for
suitable sedation regimen continues.
The phencyclidine derivative ketamine has been
described as a safe and effective sedative agent.
Ketamine produces a dissociative state, combination
of analgesia, amnesia and sedation at
subanaesthetic dose, with minimal effects on the
airway and vital reflexes4. It is best if combined
with an anticholinergic for control of secretion and
with a benzodiazepine to prevent agitation and
nightmares. Combination of short acting drugs like
propofol and fentanyl is another useful procedural



sedation regimen. Propofol produces sedation and
amnesia and fentanyl produces analgesia and
sedation4 and this combination is useful for upper
gastrointestinal endoscopic procedures5.

This prospective randomized study was designed to
compare the efficacy, safety; tolerability and cost
effectiveness of ketamine, diazepam combination to
propofol, fentanyl combination for sedation during
ERCP.

MATERIALS AND METHODS
We performed a prospective randomized study on
150 patients of both sex, age between 18 to 70 years,
ASA physical status I and II scheduled to undergo
ERCP at Gastro Liver Hospital & Research institute
Ltd, Dhaka in two calendar years from July 2005
to June 2007. Patients with anatomic airway
abnormalities, severe cardiovascular and respiratory
disease and severe psychological problem were
excluded from the study. During preprocedural
assessment, every patient underwent thorough
physical examination with ASA classifications. Total
sedation procedure was explained to every patient
and informed consent was taken for sedation. A
baseline pulse, blood pressure, respiratory rate, ECG
and SpO2 were recorded.

Patients were randomly allocated into two groups.
Group A contained 75 patients received atropine
0.4mg intravenously to prevent excess secretion.
Then a loading dose of Ketamine 1.5 mg/Kg body
weight was given intravenously over 60 seconds and
diazepam 5-10mg given intravenously. Group B
contained 75 patients, received Propofol lmg/Kg
body weight intravenously over 60 seconds, then
fentanyl 1 µg/Kg body weight intravenously.
Intravenous infusion of propofol was maintained at
rate 50 µg/Kg body weight/min throughout ERCP.
After 05 minutes patient was taken to examination
room. ERCP was done in prone position.
Anaesthesiologist was constantly available to
observe and record patient’s heart rate, blood
pressure, respiratory rate, SpO2 and continuous
ECG in lead II. If initial sedation was inadequate or
if repeated dose was necessary to accomplish the
procedure, additional incremental dose of Ketamine
0.5 mg/Kg body weight was given intravenously to
patient in group A and intravenous infusion of
propofol was increased up to 100 µg/Kg body weight/
min to patient in group B. Additional oxygen was
given with nasal canula if SpO2 found 93% or less.

After completion of ERCP, the patient was brought
to recovery area and nursed in prone position.
Patients level of consciousness, heart rate, blood
pressure, respiratory rate, SpO2 and ECG were
monitored until recovery of the patient from
sedation. The recovery time was defined as the time
from the procedure completion until the patient
attained presedation level of verbalization, awareness
and purposeful neuromuscular activity. A full set
of resuscitation equipments including suction
apparatus, oxygen, a bag valve mask, age
appropriate airway, resuscitation drugs and
defibrillator were available throughout sedation and
recovery to combat any adverse event. Side effects
during sedation and recovery like desaturation (SpO2
less than 93%), hypertension (systolic BP more than
30% of baseline record), hypotension (systolic BP
less than 90 mm of Hg), arrhythmia, vomiting,
agitation and nightmares were observed, recorded,
managed in both groups. The cost of sedation
regiments in both groups also calculated and
recorded. All results were expressed in percentage
or mean±SEM as applicable. Statistical analyses
were carried out using Statistical Package for Social
Science (SPSS). Results were considered statistically
significant if P value less than 0.05.

RESULTS
Patients characteristics were almost similar in both
groups and differences were statistically not
significant (Table-I). Indications for ERCP in
patients were also similar in both groups (Table-II).
ERCP was done successfully in every patient of both
groups. There were no serious adverse events
reported in any patients of both groups. Anaesthetic
complications during procedure and recovery were
observed and recorded (Table –III). Twelve (16%)
patients in group A and 10(13.33%) patients in group
B required additional dose of sedative drugs during
procedure. Desaturation was noted in 7(9%) patients
in group A and 9(12%) patients in group B and
difference between two groups was statistically not
significant. Hypertension was observed in 12(16%)
patients in group A and 3(4%) patients in group B
and difference between two groups was statistically
significant (P<0.01). Hypotension was recorded in
5(6.66%) patients in group B and no occurrence of
hypotension in group A. Tachycardia observed in
12(15%) patients in group A and 3(4%) patients in
group B and difference between two groups was
statistically significant (P<0.01). Bradycardia
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observed in 5(6.66%) patients in group B and no
occurrence of bradycardia in group A. Vomiting was
observed in 7(9.33%) patients in group A and G(8%)
patients in group B and difference between two group
was statistically not significant. Agitation and
nightmares were reported in 10(13.33%) patients
in group A and no occurrence of agitation and
nightmares were reported in group B. Mean
procedure time and mean recovery times were
calculated in both groups (Table-IV). Mean procedure

time was 23.21±5.58 minutes in group A and
25.23±6.15 minutes in group B and difference
between two groups was statistically not significant.
Mean recovery time was 91.13f8.7G minutes in
group A and 56.25+5.69 minutes in group B and
the difference between two groups was statistically
highly significant (P < 0.001). Cost status of sedation
regimen in both groups was calculated. It was 50
taka in group A and 350 taka in group B. Statistics
showed  that it was 7 times more costly in group B
than group A.

Table-I
Characteristics of patients

Parameters Group A Group B Result
n=75 n=75

Age (years) 57.2 ± 15.9 58.3 ± 14.8 NS(Student ‘t’ test, unpaired)
Sex (M/F) 39/36 38/37 NS(Chi- square test)
Body Weight (kg) 52.26 ± 4.59 53.7 ± 5.28 NS(Student ‘t’ test , unpaired)
Height(cm) 158.76 ± 6.23 159.16 ± 5.14 NS(Student ‘t’ test, unpaired)
ASA Grading (I/ II) 51 ± 24 48 ± 27 NS(Chi- square test)

Results are mean ± SEM NS-No significant difference.

Table-II
Indications for ERCP

Indication Group A Group B Total
 (n=75) (n=75) (n=150)

Biliary tract stone removal 36(48%) 34(45.33%) 70(46.66%)
Stent insertion/removal 27(36%) 25(34.66%) 53(35.33%)
Diagnosis 10(13.33%) 12(16%) 22(14.66%)
Others 2(2.66%) 3(4%) 5(3.33%)

Table-III
Anaesthetic complications during procedure and recovery

Anaesthetic complications Group A Group B Result
(n=75) (n=75)  Chi-square test

Inadequate sedation 12(16%) 10(13.33%) NS
Desaturation 7(9.33%) 9(12%) NS
Hypertension 12(16%) 3(4%) P< 0.01
Hypotension 0 6(8%) -
Tachycardia 12(16%) 3(4%) P<0.01
Bradycardia 0 5(6.66%)
Vomiting 7(9.33%) 6(8%) NS
Agitation and nightmare 10(13.33%) 0

P<0.01 -Significant.
NS -No significant difference.

47



group A and 3(4%) patients in group B and difference
between two groups was statistically significant (P<
0.01). Tachycardia observed in 12(15%) patients in
group A and 3(4%) patients in group B and difference
between two groups was statistically significant
(P<0.01). This hypertension and tachycardia may
be related to sympathomimetic property of the drug
ketamine and observed in ketamine administered
other endoscopies.10 Hy-potension and bradycardia
observed in few patients with propofol, fentanyl in
group B and no occurrence of hypotension and
bardycardia observed in group A with ketamine,
diazepam. These few incidences of hypotension and
bradycardia were transient and minor
inconveniences. Adverse cardiopulmonary events
can occur during any endoscopic procedure and
myocardial ischaemia has been studied during
ERCP11,12. In this study no signs of cardiac
ischaemia recorded in ECG tracing in both groups
during ERCP. Risk factors for cardiopulmonary
complications include known or unsuspected
premorbid conditions and can be avoided with careful
patient selection, preparation and adequate
monitoring13,14. Vomiting was observed in few
patients of both groups and this vomiting may be
due to with ketamine and fentanyl as well as for
the endoscopic procedure. 15 Though diazepam was
given but agitation and nightmares reported in
10(13.33%) with ketamine. Overall, this agitation
and nightmares were transient and managed with
additional doses of diszepam. Mean recovery time
was more with Ketamine diazepam than with
propofol fentanyl and difference between two groups
was highly significant (P<0.001). Ketamine is a safe,
useful procedural sedation agent but it delays
recovery when used with long acting benzodiazepine
like diazepam14,10. Ketamine does not fit easily into
standard drug classification. At low doses full
general anaesthesia is not achieved rather a
dissociative state in which airway and respiratory
tone are maintained. The specific dangers of airway
compromise and cardio respiratory instability are
suggested to be less with ketamine16. Propofol
provides safe and effective sedation during ERCP
as well as improved recovery17 and in this study
with shorter acting opioid fentanyl also results rapid
recovery. Upper gastrointestinal endoscopy is widely
used procedure that is generally considered safe,
although deaths after endoscopy may be
unavoidable18. ERCP in low ASA grading (III-V)

Table-IV
Comparison of mean procedure time and mean

recovery time between two groups.

Groups Mean procedure time Mean recovery
(minutes) time(minutes)

Group A (n=75) 23.21 ± 5.58 91.13 ± 8.76
Group B (n=75) 25.23 ± 6.15 56.25 ± 5.69
Result Student’s NS P < 0.001
 ‘t’ test (Unpaired)

Results are mean ± SEM
NS - No significant difference.
P < 0.001- Highly Significant.
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DISCUSSION
ERCP is an effective treatment with fewer
complications than surgery especially for biliary
tract abnormalities. The two basic choice of
anaesthetic technique; sedation and general
anaesthesia which have advantages and
disadvantages. Sedation is usually preferred for
ERCP unless otherwise, general anaesthesia is
indicated for complex painful procedures, paediatric
patients and refusal of sedation. 6, 7 A spectrum of
sedation may exist and lies on a continuum between
complete wakefulness and general anaesthesia.
Every patient responds to sedative agents differently.
Sliding into general anaesthesia with loss of
protective airway reflexes is an important
complication of sedation. Sedative dose should be
adjusted based on route of drug administration, drug
interaction and patient’s age and physical fitness8.
In this prospective randomized study, we tried to
compare the effectiveness of sedation in patient
during ERCP between Ketamine, diazepam
combination with propofol, fentanyl combination.
ERCP was done successfully in patients of both
groups. There were few incidences of inadequate
sedation in both groups, which required additional
dose of sedation drugs. Desaturation was noted in
7(9%) patients in group A and 9(12%) patients in
group B and the difference between two group was
statistically not significant. Transient hypoxia can
occur occasionally, but are usually recognized and
managed appropriately without clinical consequence
and incidence is less common with prone position9.
Hypertension was observed in 12(16%) patients in



patients should be provided with oxygen therapy
and cardiovascular monitoring19. The involvement
of an anaesthesiologist in administration of
intravenous sedation and airway management
should be actively considered.

In developing country like Bangladesh, cost of drug
is a matter of consideration during sedation
procedure. Both the sedation regimen proved effective
for ERCP but cost is very much higher (7 times
more) in group B, with propofol, fentanyl than in
group A with Ketamine, diazepam.

CONCLUSION
ERCP is a procedure for diagnosis and treatment of
hepatobiliary tract abnormalities. However, this
procedure still needs not only endoscopic but also
anaesthesiologist to observe and take care of the
patient. Procedure usually done by different sedation
regimen, unless general anaesthesia is indicated.
Result from this study we can conclude ERCP can
be successfully done administering both sedation
regimens. Complications like hypertension,
tachycardia, agitation and nightmares were more
with ketamine, diazepam but easily correctable and
manageable. Recovery time was also more with
Ketamine. However, regarding the cost of sedation
regimen ketamine, diazepam found more cost
effective than propofol, fentanyl, which is a
considerable matter in developing country like
Bangladesh.
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