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INTRODUCTION
Developing technology and surgery have increased the 
number and types of invasive procedures performed 
outside the operating room. This situation increased 
the need for anesthesia of these procedures. In many 
countries, endoscopic interventions are in the first place 
in non-operating anesthesia applications (1). Drugs 
used to provide sedation may lead to a continuous 
process from anxiolysis to general anesthesia outside 
the sedation's targeted level (2). Moderate sedation is 
aimed at endoscopic procedures (3). However, patients 
may develop unexpectedly deep sedation and general 
anesthesia and may require cardiopulmonary system 
support. Failure to do so may result in death. Besides, 
preoperative evaluation is absolutely necessary before the 
endoscopic intervention in order to minimize such risks 
(3,4).

The distance to the operating room and lack of technical 
equipment make anesthesia applications insecure. In non-
operating environments, basic standards are required to 

perform procedures without disregarding patient safety. 
It is entirely the responsibility of the anesthesiologist to 
perform anesthesia under applicable standards (2).

There is still no consensus regarding the most appropriate 
sedation to be performed during gastrointestinal 
interventions, and researches are currently in progress for 
sedation medications.

In this study, we aimed to investigate the drugs used for 
sedation and the complications during gastrointestinal 
procedures in our hospital in 2018.

MATERIALS and METHODS 
After the approval of the ethics committee of the 
Medical Faculty of Namik Kemal University (29.11.19-
109), the files of the patients who underwent anesthesia 
for gastrointestinal endoscopy between 01.01.2018-
31.12.2018 were reviewed retrospectively. The information 
was obtained from the forms in the anesthesia archive; 
therefore, it was not needed to get informed consent. 
The forms consisted of preoperative evaluation and 
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anesthesia follow-up schedules. An anesthesiologist 
evaluated the patients before endoscopy. The American 
Society of Anesthesiologists (ASA) risk score, age, gender, 
procedure information, vital signs (blood pressure, pulse, 
pulse oximeter), drugs used and doses, and complications 
of patients, who were monitored during the procedure, 
were noted in the anesthesia record form. Anesthesia for 
endoscopy was performed by an anesthesiologist and 
nurse anesthetist. A monitor capable of measuring heart 
rate, blood pressure and oxygen saturation, aspirator, 
oxygen supply, laryngoscope, an emergency bag, and a 
defibrillator were included in the endoscopy unit. Following 
the procedure, the patients were discharged after being 
followed in the recovery section of the unit.

Statistical Analysis
In summarizing the study's data, descriptive statistics were 
presented as numbers and percentages for categorical 
variables. Depending on the distribution for continuous 
variables, mean ± standard deviation, and median to 
quartile width were determined. The Kolmogorov Smirnov 
test analyzed the normality of numerical variables. Mann 
Whitney U test was used to analyze the differences 
between numerical variables according to complications. 
Fisher's Exact Test compared the differences between 
categorical variables according to complications. All 
calculations were made with R-3.5.2 (for Windows. The 
R-project for statistical computing), Jamovi project 
(2018), Jamovi (Version 0.9.5.12) [Computer Software] 
(Retrieved from https://www.jamovi.org) and JASP Team 
(2018) JASP (Version 0.9) [Computer software] software. 
AdditionallyComm R Commander 'and' RcmdrPlugin.
KMggplot2' packages were used in the creation of the 
graphics.

RESULTS
In our study, a total of 508 patients underwent 
gastrointestinal procedures under anesthesia in 2018. 
The 187 cases (36.3%) were male, and 321 (63.2%) were 
female. The mean age of the patients was 54.9 ± 15.6 
years. When ASA classifications were examined, 227 
cases were classified as ASA I, 252 as ASA II, 28 as ASA III, 
and one as ASA IV (Table 1). Colonoscopy was performed 
in 134 cases (26.4%), gastroscopy in 270 cases (53.1%), 
colonoscopy and gastroscopy in 99 cases (19.5%) and 
PEG (Percutaneous endoscopic gastrostomy) in 5 cases 
(1%). Mean endoscopy time was 10.9 ± 5.6 minutes, and 
mean anesthesia time was 14.3 ± 5.9 minutes. It was 
observed that the most used anesthetic drug in sedated 
patients was propofol. The mean propofol dose was 138.5 
± 50.6 mg, and the midazolam dose was 1.4 ± 0.5 mg. 
Complications occurred in 28 patients (5.5%). Desaturation 
was observed in 11 cases (2.2%), bradycardia in 12 cases 
(2.4%), and hypotension in 5 cases (1%) (Table 1).

In Table 1, gender, age, ASA classification, procedure type, 
duration of endoscopy, duration of anesthesia, and drug 
dosages were compared in terms of complications.

The difference between the median propofol dosage in 
patients with desaturation was statistically significant (p 
= 0.016). The median propofol dosage was significantly 
higher in patients with desaturation. When the other 
comparisons were examined, no statistically significant 
difference was observed (p> 0.05 for each, see Table 1). 
While 3 of the desaturated patients were male and 8 were 
female, there were 5 cases in ASA I classification and 6 
cases in ASA II classification. When the types of procedures 
were evaluated in desaturated cases, colonoscopy alone 
was performed in 2 patients, gastroscopy alone in 5 
patients and gastroscopy and colonoscopy in 4 patients.

There was a significant difference between the procedure 
type and bradycardia (p = 0.008). Bradycardia was 
significantly more common in patients undergoing PEG 
and both gastroscopy and colonoscopy, whereas the 
bradycardia rate was lower in gastroscopy patients. 
There was no statistically significant difference between 
bradycardia and other comparisons (p> 0.05 for each, see 
Table 1). While 5 of the cases with bradycardia were male 
and 7 were female, 4 were ASA I, 6 were ASA II, and 2 were 
ASA III.

The rate of hypotension according to procedure type was 
statistically significant (p = 0.027). The rate of hypotension 
was significantly higher in the PEG procedure. While 3 
of the patients with hypotension were male and 2 were 
female, 1 was ASA I and 3 were ASA II.

DISCUSSION
In addition to non-invasive procedures for diagnosis 
and treatment in non-operating environments, more 
invasive and complex interventions have begun to be 
performed in patients. In the first place, gastrointestinal 
interventions are the most common type of procedures 
that require sedation outside the operating room. With 
these procedures, the need to provide appropriate and 
safe sedation to patients has become a current issue.

The Turkish Anesthesiology and Reanimation Society's 
guidelines for non-operating room anesthesia applications 
in 2015 and the American Society of Anesthesiology 
guidelines formed a basis for establishing standards 
for non-operation room anesthesia applications. Drugs, 
equipment, and environmental conditions to be provided 
in the units are specified. Besides, the recovery unit after 
anesthesia is insufficient or absent in most hospitals 
for non-operating room applications. This condition 
increased the need for anesthetic drugs to provide safer 
and faster recovery (2,5). 

We found that the most commonly used anesthetic drugs 
were propofol and midazolam when we retrospectively 
analyzed the anesthetic drugs used for sedation in our 
hospital's gastrointestinal endoscopy unit. The number of 
patients who received propofol and midazolam combined 
was 82 (16.14%), and the number of patients who received 
propofol alone was 426 (83.86%). We believe that fast 
induction and rapid recovery of propofol are essential 
for its frequent use in non-operating room anesthesia. 
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Although there are differences within sedation drugs, 
conscious sedation, or analgesia drugs are generally 
administered during the endoscopic procedure (6). It was 
found that sedating the patient before the procedure was 
much more reliable for the patient and the doctor (7). The 
most commonly used sedative and analgesic drugs in 
gastroenterology practice are midazolam, propofol, and 
opioids alone or as in combination. However, the search 
for an optimal method and combination continues. 

An anesthesiologist performed the sedation, and it was 
reported that adequate sedation was provided in our 
study. The mean dose of propofol given to patients in 
anesthesia applications in our clinic's endoscopy unit was 
138.5 ± 50.6 mg, while the midazolam dose was observed 
as 1.4 ± 0.5 mg on average. Although the initial and 
additional doses of the anesthesia were made according 
to the procedure's length, the drug doses administered 
to patients could not be determined from the records. 
Accordingly, only the total dose was examined from the 
records since our study was retrospective. We think that 
this is the limiting aspect of our study.  Anesthetic agents 
in different doses and combinations have been used in 
various sources and studies for sedation (8). Sporea et 
al. (9) used propofol-based sedation in their retrospective 
review of 974 adults' lower gastrointestinal endoscopy. 
They used propofol-midazolam-fentanyl in most patients 
(52.1%) and propofol-diazepam-fentanyl in some (26.5%). 

We encountered a total of 28 (5.5%) complications in 
508 patients. We did not see any mortality and morbidity 
that required hospitalization in the patients included 
in our study. Desaturation was observed in 11 cases 
(2.2%), bradycardia in 12 (2.4%), and hypotension in 
5 cases (1%). In our study, a significant increase in 
desaturation frequency was found in the use of propofol 
depending on the dose administered. No significant 
relationship was found between propofol dose and the 
incidence of bradycardia and hypotension. Besides, 
while saturation is a parameter that instantly changes, 
blood pressure may have been measured intermittently 
and may not have been recorded. This condition may 
also be a limiting aspect of our study. In all cases with 
desaturation, invasive/non-invasive respiratory support 
was not required. The problem was resolved with a simple 
intervention. There are no studies with a large number 
of patients in the literature on morbidity and mortality 
rates in non-operating room anesthesia applications. 
In a study conducted in 1622 patients who underwent 
non-operating anesthesia, Iyilikciet al. (10) encountered 
6 major and 40 minor complications. A meta-analysis 
was published comparing propofol to other anesthetics 
for gastrointestinal endoscopy in the adult population 
(11). Based on the 27 studies' meta-analysis, the authors 
concluded that there was no significant difference in 
cardiopulmonary side effects between propofol and 
other anesthetic agents (12). A different study has shown 
that propofol provides shorter recovery time and better 
sedation than other sedative agents without increasing 
cardiopulmonary complications (13).

In our study, there was a statistically significant difference 
between bradycardia and the type of procedure (p = 
0.008). While bradycardia rates were significantly higher 
in PEG and gastroscopy and colonoscopy procedures, 
the bradycardia rate was lower in gastroscopy. The 
rate of hypotension according to the type of procedure 
was statistically significant (p = 0.027). The rate of 
PEG procedure was significantly higher in patients 
with hypotension. However, in our study, the number of 
patients who underwent PEG was 5, and only 1 patient 
had hypotension. Patients undergoing PEG procedures 
were geriatric and had a mean age of 85 years. In 
patients, bradycardia was treated with atropine, while 
hypotension was probably transient and did not require 
any pharmacological treatment.

In our study, it was observed that 134 cases (26.4%) 
underwent colonoscopy, 270 (53.1%) cases gastroscopy, 
99 (19.5%) cases both colonoscopy and gastroscopy, 
and 5 cases PEG (1%). In other studies, in which propofol 
and other anesthetic agents were compared in patients 
undergoing advanced endoscopic procedures such as 
endoscopic retrograde cholangiopancreatography and 
endoscopic submucosal dissection, similar conclusions 
were determined (11,14).

CONCLUSION
Gastrointestinal endoscopic procedures performed outside 
of the operating room in 508 patients were practiced with 
sedation in 2018. In our cases, low-dose propofol-based 
intravenous sedation was the most commonly used, and 
anesthesia complications were observed in 5.5% of cases. 
It can be concluded that the low-dose propofol regime for 
intravenous sedation applied by the anesthesiologist in 
the endoscopy unit outside the operating room is safe.
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