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ABSTRACT
The use of Upper Gastrointestinal Endoscopy (UGE)
for diagnosis and treatment is becoming increasingly
more frequent in children. Unlike adults, children require deep sedation. The effects of ketamine, one of
the most commonly used agents in UGE of children,
are rapid, but short; ketamine offers quick recovery and
has wide confidence intervals. The basic aim of this review is to explain the Ketamine efficacy during endoscopy in adult patients. Ketamine is a general anaesthetic agent widely used for paediatric procedural sedation
outside the operating theatre by non-anesthesiologists.
It is considered a dissociative anaesthetic. Endoscopy
is the most accurate and beneficial way for the diagnosis of dyspepsia, peptic ulcers, and malignancies.
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Sedative drugs are used for both patient and physician
satisfaction during the procedure; type of endoscopy,
duration, degree of difficulty, and patients’ physical status are the criteria which determine the suitable type of
sedation for endoscopy. It is concluded from the literature and previously published data low-dose oral administration of ketamine could make a suitable sedation
for gastro-enteric endoscopy.
Key words: Gastro, Endoscopy, Diagnosis, Ketamine
Correspondence:

*

Ayesha Naseem, Allama Iqbal Medical College, Lahore,
Pakistan, E-mail: ayeshanaseem123@gmail.com

INTRODUCTION

THEORETICAL BACKGROUND

The use of Upper Gastrointestinal Endoscopy (UGE) for diagnosis and treatment is becoming increasingly more frequent in children. Unlike adults, children require deep sedation. It is difficult
to adjust the depth of anaesthesia in invasive procedures outside
the operating room. Although Target-Controlled Infusion (TCI)
or Total Intravenous Anaesthesia (TIVA) infusion pumps enable
rapid adjustments in sedation level, optimal conditions may not
be available everywhere or every time (Paspatis GA et al., 2009).
Although superficial anaesthesia in children prevents successful
performance, very deep anaesthesia or sedation may cause respiratory depression and other related side effects. A large number
of sedatives and anaesthetic drugs are used in the UGE process in
children (Cohen LB et al., 2006). The most commonly used drugs
are ketamine, propofol, midazolam and fentanyl.

Ketamine is a general anaesthetic agent widely used for paediatric
procedural sedation outside the operating theatre by non-anesthesiologists. It is considered a dissociative anaesthetic. This means that
the drug distorts the user’s perception of sight and sound and produces feelings of detachment from the environment and one’s self. Ketamine has found many applications in paediatric anaesthetic practice
(Byrne MF et al., 2008). Insights into the mechanism of action and
the pharmacokinetics and pharmacodynamics of its isomers have led
to a re-evaluation of this drug, expanding the range of applications
in children. Ketamine is a remarkably versatile drug that can be administered through almost any route. It can also be used for different
purposes (Gillman PK. 2005).

The effects of ketamine, one of the most commonly used agents
in UGE of children, are rapid, but short; ketamine offers quick
recovery and has wide confidence intervals. When used for sedation and anaesthesia, ketamine causes dissociative anaesthesia
characterized by amnesia and analgesia (Riphaus A et al., 2010).
However, side effects such as aspiration, stridor, laryngospasm
and after-sedation nausea have been reported. In addition, there
may be some effects called emergence reactions such as nightmares, delirium, excitation and physical aggression. Ketamine is
used in combination with benzodiazepines (especially midazolam) to reduce the frequency of these side effects (Baudet JS et al.,
2009). Midazolam is a very short-acting benzodiazepine. It has
sedative, hypnotic, anxiolytic and anticonvulsant properties and
causes anterograde amnesia.
Although gastrointestinal endoscopy is widely accepted as fundamental to the diagnosis and treatment of digestive disorders in
children, considerable controversy and practice differences persist
with respect to the methods and agents used to achieve optimal
endoscopic sedation (Heuss LT et al., 2005). Sedation must have a
rapid onset, short duration of action, and should be safely administered by a non-anesthesiologist without significantly increased
the risk of potential complications (London 2003).
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Objectives of the study
The basic aim of this review is to explain the Ketamine efficacy during
endoscopy in adult patients.

REVIEW OF LITERATURE
Singh et al. comparing propofol alone and in combination
with ketamine or fentanyl for sedation during endoscopic ultrasonography. The combination of propofol and ketamine is
used to confer advantages such as hemodynamic stability, analgesia, a lower incidence of respiratory depression, and faster
recovery. The authors suggest the use of 50 μg fentanyl or 0.5
mg/kg ketamine in a single dose during endoscopic ultrasonography to reduce the dose of propofol required for sedation
during the procedure. The dose of propofol administered was
significantly higher in the propofol only group than in patients
who received either fentanyl or ketamine as an adjuvant (Gilger MA et al., 2004). However, in contrast to fentanyl, the use
of ketamine prolonged the time to recovery (P<0.001). The
ketamine-propofol combination, also called ketofol, has been
used for procedural sedation in several studies in varying ratios.
Wang et al. studied the use of the propofol-ketamine combination in varying ratios of 2: 1, 3: 1, and 4: 1 and compared it with
the propofol-fentanyl combination and propofol alone. They
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found that ketofol was as safe and effective as the propofol-fentanyl
combination. The level of sedation and recovery based on discharge
times for the 3: 1 and 4: 1 mixtures of ketofol were comparable to those
for the combination of propofol with fentanyl 50 μg and propofol
alone10. The incidence of respiratory depression and post procedural
drowsiness was lower with a 4: 1 ratio (160 mg propofol and 40 mg
ketamine) than with other ratios of ketofol. In another study, Gorji et
al. evaluated combinations of propofol with ketamine and fentanyl for
endoscopic retrograde cholangio-pancreatography (Amornyotin S et
al., 2011).

Ketamine efficacy in adults during endoscopy
Endoscopy is the most accurate and beneficial way for the diagnosis
of dyspepsia, peptic ulcers, and malignancies. Sedative drugs are used
for both patient and physician satisfaction during the procedure; type
of endoscopy, duration, degree of difficulty, and patients’ physical status are the criteria which determine the suitable type of sedation for
endoscopy. Although there are several drugs and techniques for the
induction of sedation and reduction of pain during gastro-enteric endoscopies, there is no standardized method of sedation, and physicians
themselves choose the best method regarding their experience (Moharari RS et al., 2010).
Benzodiazepines are mostly used for the goal of sedation, and among
them, midazolam is the drug of choice. Opioids (including pethidine
and fentanyl), propofol, ketamine, and droperidol are other sedative
drugs used for the same purpose. Ketamine could be used as a substitute of opioids and benzodiazepines for sedation during endoscopy
with a wide spectrum effects on pain, amnesia, anesthesia, and sedation which can be administered intravenous, intramuscular, or even
oral and rectal. Dose of 0.2-0.5 mg/body weight (Kg) is usually used
for reduction of pain and after 10-15 min, the full consciousness is returned (Motamed F et al., 2012). Delusion, auditory and visual hallucinations, and other side effects which may occurred in a period of 24
h after ketamine administration make some limitations for drug usage
(Khademi S et al., 2011). A potential contractive effect on laryngeal
muscles in unwell patients also would lead to significantly unpredictable decrease in blood pressure and cardiac output. Previous studies
had worked on the combination of ketamine and midazolam for the
induction of sedation in pediatric gastro-enteric endoscopy but there
is no similar study on adults (Safavi M et al., 2011).
In some areas of the world, ketamine is mostly used in sedation for
endoscopy for all ages due to lack of other medications. Ketamine is
also used for the reduction of neuropathic pains such as post herpetic neuralgia, complex regional pain syndrome, malignancy, orofacial
pain, and limb phantom pain (Akbulut UE et al., 2015).

DISCUSSION
There are several studies worked on the effect of ketamine on pain
reduction and most of them are focused on the intravenous injection
of ketamine and its effect on some special pains such as neuropathic
pains. Moharari et al. found that injection of 10 cc lidocaine plus 2 cc
of ketamine into the urethra can significantly decrease pain during cystoscopy, especially in the first 5 min of the procedure1. Another study
designed to find a suitable sedative method for pediatric gastro-enteric endoscopy revealed that combination of oral ketamine with intravenous injection of midazolam is a perfect way to decrease pain and
induction of sedation; however, further episodes of vomiting were reported due to oral administration of ketamine. Khademi et al. in a 2011
study on 78 pediatric patients showed that peri-tonsillar infiltration of
ketamine (0.5 mg/kg) leads to reduced pain and postsurgery vomiting
after adenotonsillectomy (Barbi E et al., 2006).

CONCLUSION
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It is concluded from the literature and previously published data lowdose oral administration of ketamine could make a suitable sedation
for gastro-enteric endoscopy.
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