
Medical records of the 575 children who underwent
gastrointestinal endoscopy outside the operating room were
investigated retrospectively. The most frequently used
combinations were propofol-midazolam-fentanyl in 83.2% of the
procedures and propofol-midazolam in 13.8% of the procedures.
24 (3.4%) of 703 procedures had complications due to sedation
anesthesia; 11 had hypoxia and 8 had pain in the injection area.
Sedation anesthesia practice provided by an anesthesiologist
outside the operating room enables gastrointestional endoscopic
procedures to be carried out more safely.
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Gastrointestinal (GI) endoscopic procedures in children
may cause anxiety, fear, pain and feelings of severe
distress. Anesthesia is used to make the patient more
comfortable, to prevent pain, to maintain amnesia and to
carry on the procedure in the most appropriate way.
Differences regarding general anesthesia or sedation
anesthesia may arise due to the preferences of the centers
[1]. Complications relevant to the endoscopic procedure in
pediatric patients are reported to be between 1.7 and
25.1% [2,3].  In this study, we evaluated sedation practice
and complication rates for pediatric GI endoscopic
procedures outside the operating room.

Medical records of the patients (June 2006 to July
2011) were examined retrospectively, and age, gender,
indications of GI endoscopy procedure, presence of
comorbid disorders, the American Society of

Sedation Practice Outside the
Operating Room for Pediatric
Gastrointestinal Endoscopy

Anesthesiology (ASA) score assessments of the patients,
drugs used for sedation, anesthesia and procedure related
complications were noted [4,5]. In our center, pediatric GI
endoscopy procedures are carried out in the hospital’s
central endoscopy unit by pediatric gastroenterologists.
Cases that are planned to receive sedation anesthesia are
examined by an anesthesiology specialist a day before the
procedure and evaluated in detail and referred to other
departments, if necessary [6]. After the procedure, cases
who received anesthesia are monitored with oxygen
support in the endoscopy room under the supervision of an
anesthesiologist until they have Ramsay sedation score
(RSS) of  2;  they are then taken to another recovery room
and kept under the supervision of a nurse until they are
ready to be discharged from the hospital [7].

Records from 612 patients were investigated and 575
of them (aged between 1 month and 18 years) who had
complete clinical records were included in the study.  The
procedures assessed (n=703) included 519 upper GI
endoscopy, 108 lower GI endoscopy, 49 combined lower
and upper GI endoscopy, 17 placement/tube replacement
of PEG, and 7 rectosigmoidoscopy. One was colonoscopy
and double balloon enteroscopy, and two were double
balloon enteroscopy alone.

In 582 procedures, propofol was used with midazolam
and fentanyl; in 95, propofol was used with midazolam; in
8, propofol was used with fentanyl and ketamine; and in
one propofol was used with fentanyl. Complications were
observed in 27 procedures (3.8%). Three (0.4%)
complications (two bleeding and one perforation) were
due to the procedure while the rest 24 (3.4%) were due to
anesthesia (hypoxia 11, pain at injection site 8, nausco/
vomiting 4, skin rash 1). It was observed that the rate of
complications (anesthetic and procedural) increased
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TABLE I AMERICAN SOCIETY OF ANESTHESIOLOGY CLASSIFICATION AND COMPLICATION  RATES IN CHILDREN UNDERGOING

GASTROINTESTINAL ENDOSCOPY (N=703)

ASA* score Number of procedures (%)                                                                               Complication rates

Procedure Anesthesia
No. (%) No. (%)

ASA I 542 (77.2) 0 (0.0) 15 (2.8)

ASA II 126 (17.9) 1 (0.8) 6 (4.8)

ASA III 32 (4.6) 1 (3.1) 3 (9.4)

ASA IV 3 (0.4) 1 (33.3) 0

No child was in ASA grade V or VI.; *American Society of Anesthesiology.
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significantly with the ASA score (P<0.05). No relationship
was detected between age and complication rates.  There
was no difference in complication rate between the drug
combinations.  There were no deaths due to anesthesia
complications.  Two procedures had to be abandoned
because of anesthesia-related complications.

Intravenous sedation is being used at increasing rates
because it does not need expensive and/or complicated
anesthetic tools and can be carried out by fewer staff
[6,8].   In our series of patients receiving propofol-based
sedation anesthesia, complications were observed in 27
(3.8%) procedures. The rate of complications increased
significantly with the ASA score.

In a study conducted in children by Cravero, et al. [9],
propofol-based sedation was used in 49836 procedures,
including 5451 GI endoscopies.  Hypoxia (1.5%), changes
in heart rate, blood pressure and respiration (0.6%),
allergic reaction (0.03%), apnea (0.3%), cardiac arrest
(0.004%) airway obstruction (0.9%) and vomiting (0.1%)
were reported in their series.  Rates of incomplete
procedures due to anesthesia complication in children
were earlier reported to be between 0.6% and 2.3% [10].

We conclude that propofol-based sedation anesthesia
can be safely used for gastrointestinal endoscopic
procedures in children.
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