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Amaç: Son yıllarda birçok merkezde gastrointestinal sistem 
endoskopik işlemleri sedo-analjezi ile yapılmaktadır. 
Çalışmamızda bir eğitim ve araştırma hastanesinin endoskopi 
ünitesinde bir yıllık süreçte ameliyathane dışı anestezi (ADA) 
uygulamalarına ait deneyimlerimizin retrospektif analizlerini 
sunmayı amaçladık. 

Yöntemler: 01.01.2018 ve 31.12.2018 tarihleri arasında 
endoskopi ünitesindeki ADA uygulamalarımızı geriye dönük 
araştırdık. ADA uyguladığımız 18.291 hastanın cinsiyetleri, 
yaşları, American Society of  Anesthesiologist  (ASA) 
skorları, yapılan girişimleri, uygulanan anestezi ilaçları ve 
komplikasyonları hasta dosyalarından geriye dönük incelendi.

Bulgular: Olguların cinsiyet dağılımı erkek/kadın 8.602 
(%47,03)/9.689 (%52,97), yaş ortalamaları 58,75±13,75 yıl, yaş 
dağılımı 16-92 yaş arasındaydı. ASA sınıflaması ASA I 10.467 
(%57,22), ASA II 6.936 (%37,92), ASA III 876 (%4,79), ASA IV 
12 (%0,07) hasta şeklindeydi. En sık 9481 (%51,84) olguyla 
gastroskopi işlemi yapılmış olup bunu 5.596 (%30,60) olgu ile 
kolonoskopi işleminin takip ettiği görüldü. Olguların 8.046’sına 
(%43,99) midazolam + meperidin kombinasyonu, 9.782’sine 
(%53,48) propofol + midazolam + meperidin kombinasyonu 
ve 463’üne (%2,53) sadece midazolam sedasyonu uygulandığı 
tespit edildi. Hipertansiyonu olan bir hastada endoskopik 
retrograd kolanjiyopankreatografi işlemi sırasında 
pnömotoraks gelişmesi dışında major bir komplikasyonla 
karşılaşılmadı. Minör komplikasyonlardan en sık 559 (%3,05) 
olgu ile desatürasyon görüldüğü tespit edildi.

Sonuç: Endoskopi üniteleri sirkülasyonun hızlı olduğu 
ameliyathane dışı ünitelerdir.  Bu ünitelerde girişimsel işlemler 
sırasında hastalara verilen sedasyon; işlemi kolaylaştırmakta, 
hem hasta güvenliğini ve memnuniyetini hem de hekim 
konforunu artırmaktadır. Kliniğimizde kullanılan sedo-analjezi 
protokollerinin yapılan çalışmalarla karşılaştırıldığında 
komplikasyon oranlarının benzer olduğunu gördük.

Anahtar Kelimeler: Endoskopi ünitesi, ameliyathane dışı 
anestezi uygulamaları, sedasyon

Introduction: In recent years, gastrointestinal endoscopic 
procedures have been performed with sedo-analgesia at many 
centres. We aimed to present a 1-year retrospective analysis of 
non-operating room anaesthesia (NORA) applications at the 
endoscopy unit of our research and training hospital.

Methods: We retrospectively analysed the NORA applications 
at our endoscopy unit between 01.01.2018 and 31.12.2018. 
The gender, age, American Society of Anaesthesiologist (ASA) 
score, intervention, anaesthesia drugs and complications were 
retrospectively analysed for 18.291 patients.

Results: The sample comprised 47.03% men (n=8,602) and 
52,97% women (n=9,689), with a mean age of 58.75±13.75 
years (range, 16-92 years). Per the ASA classification, there were 
57.22% (n=10,467), 37.92% (n=6,936), 4.79% (n=876) and 0.07% 
(n=12) patients with ASA grades I, II, III and IV, respectively. 
Gastroscopy (n=9,481, 51.84%), followed by colonoscopy 
(n=5,596, 30.60%) were the most commonly performed 
procedures. The combination of midazolam and meperidine; 
propofol, midazolam and meperidine and midazolam alone 
were administered for 43.99% (n=8,046); 53.48% (n=9,782) 
and 2.54% (n=463) of the patients, respectively. In a patient 
with hypertension, no major complication was encountered 
except for pneumothorax during the endoscopic retrograde 
cholangiopancreatography. The most common significant 
complication was desaturation; seen in 3.05% of the patients 
(n=559).

Conclusion: Endoscopy units are non-operating units, 
albeit with a high patient volume. Thus, adopting sedation 
for interventional procedures in these units simplifies the 
procedure and increases patient safety and satisfaction, along 
with physician’s comfort. Compared with the studies performed 
at our clinic, we found similar complication rates as with sedo-
analgesia protocols.
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Introduction
Along with the technological development, nowadays, interventional 
operations performed for diagnosis and treatment in endoscopy units 
have increased. Although the appropriate equipment and sufficient 
number of personnel are available in endoscopy units, which are 
frequently located outside the operating room, potential complications 
should always be considered. Non-operating room anesthesia (NORA) 
applications during the interventional procedures performed in these 
units; with sedation/analgesia techniques, it is important in terms of 
both patient comfort and safety and surgeon comfort by increasing the 
success of the procedure applied to the inactive patient (1).

Gastroscopy, colonoscopy, endoscopic retrograde 
cholangiopancreatography (ERCP), rectosigmoidoscopy, colon 
polypectomy, balloon dilatation, stent placement in strictures, 
percutaneous endoscopic gastrostomy (PEG), endoscopic mucosal 
resection (EMR), endoscopic ultrasound (EUS) and endoscopic rectal 
ultrasound (ERUS) are some of the procedures performed in endoscopy 
units.

In recent years, performing endoscopy procedures with anesthesia is 
preferred because of the priority of patient comfort and satisfaction 
and increasing the quality of the procedure (2). Demand for anesthesia 
in endoscopic procedures has increased (3). In our clinic, endoscopy 
procedures are performed under anesthesia except for contraindications 
and the patient refuse anesthesia. Anesthesiologist and anesthesia 
technician perform the anesthesia procedures.

In our study, we aimed to present our experience by retrospectively 
evaluating the demographic data of the patients who underwent 
diagnostic or therapeutic gastrointestinal endoscopic procedures 
between 01.01.2018 and 31.12.2018, the interventional procedures, 
anesthesia agents used and anesthesia complications.

Methods
After obtaining the approval of the Ethics Committee of University of 
Health Science Turkey, İstanbul Training and Research Hospital, dated 
12.04.2019 with approval number of 1796, 18,500 interventional 
procedures performed with anesthesia in the endoscopy unit for one 
year between 01.01.2018 and 31.12.2018 were evaluated. Patient 
information was scanned retrospectively from the anesthesia files; 
therefore, written consent could not be obtained from the patients for 
our study. Patients’ gender, age, American Society of Anaesthesiologist 
(ASA) scores, interventional procedures, sedation agents used, major 
and minor complications were analyzed. Two hundred nine patient 
files were excluded due to lack of data. Data of 18,291 patients were 
included in the study.

Our NORA equipment has been determined according to the NORA 
practices guide published by Turkish Society of Anesthesiology and 
Reanimation in 2015. In the endoscopy unit, which has five operation 
rooms, each room has an oxygen source, an aspirator, a laryngoscope, 
an ambu and a monitor that measures heart rate, arterial blood pressure 
and saturation. In addition, there is an emergency cabinet containing 
emergency resuscitation materials, a defibrillator and an anesthesia 
device in the unit. Each patient is examined preoperatively before 

the procedure and then an appropriate sedation method is planned. 

The sedation process is initiated after monitoring the patients whose 

written consent had taken, opening the arteries and administered 

100% oxygen with the mask. In our clinic, which has a recovery room, 

patients are followed up using the Aldrete scoring (Table 1) after the 

procedure, and patients with a score of 9 and above are discharged with 

recommendations.

In our study, if the heart rate decreased 25% below normal and was 

treated with atropine, it was evaluated as bradycardia. Those whose 

spontaneous breathing fell below 12 per minute were recorded as 

respiratory depression. A decrease in oxygen saturation below 90% 

in the fingertip probe was accepted as desaturation. Patients with 

respiratory depression and desaturation were treated with maneuvers 

that stimulate breathing, changing the position of the head, using an 

airway, and oxygen support with a mask. Those whose recovery time 

exceeded 10 minutes were recorded as prolonged recovery time.

Statistical Analysis

The data were evaluated by the researchers using the Statistical Package 

for Social Sciences (SPSS) for Windows 21.0 statistical package program 

in computer environment. Descriptive statistics of numerical variables 

were given as mean ± standard deviation, while categorical variables 

were expressed as frequency (n) and percentage (%).

Results

The information of 209 out of the 18,500 patients who were examined 

retrospectively from the patient files could not be reached due to the 

lack of registration. 18,291 cases were included in the study. The gender 

distribution of 18,291 patients was found as male/female 8,602/9,689. 

The age distribution of the cases was between 16 and 92 years while the 

Table 1. Aldrete scoring

Score

Activity

Can move all four extremities 2

Can move two extremities 1

Cannot move extremities voluntarily or 
by order

0

Respiration

Can breathe and cough 2

Dysdpneic or restricted breathing 1

Apneic 0

Circulation

Blood pressure ±20% of the value before 
anesthesia

2

Blood pressure ±21-49% of the value 
before anesthesia

1

Blood pressure ±50% of the value before 
anesthesia

0

Consciousness

Fully awake 2

Wakes up with calling 1

No response 0

Oxygen saturation

Saturation at room air >92% 2

O
2
 is required to keep saturation >92% 1

<90% saturation with oxygen application 0
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mean age was 58.75±13.75. ASA classification was ASA I 10,467 patients, 

ASA II 6.936 patients, ASA III 876 patients, ASA IV 12 patients (Table 2).

When the interventional procedures performed are examined; it was 

observed that 9.481 patients had gastroscopy, 5.596 patients had 

colonoscopy, 1,239 patients had ERCP, 260 patients rectosigmoidoscopy, 

494 patients polypectomy, 104 patients balloon dilatation, 52 patients 

stent placement, 169 patients PEG procedure, 70 patients EMR, 385 

patients EUS, 441 patients ERUS (Table 3, Graphic 1).

When the anesthetic agents used in NORA applications were examined, 

it was seen that 8.046 were given a combination of midazolam + 

meperidine, 9,782 were given a combination of propofol +  midazolam 

+ meperidine, and 463 were given only midazolam (Table 4, Graphic 2).

When complications related to anesthesia were investigated during 

the procedures, no major complication was encountered except a 

patient with hypertension developed pneumothorax during the ERCP 

procedure. It was observed that 33 patients had respiratory depression, 

47 patients had bradycardia, 559 patients had desaturation and 84 

patients had delay in recovery time (Table 5).

Discussion

Endoscopy units are among the units where NORA is applied. NORA 

applications are special because they are far from the operating room 

and often with limited equipment, and they contain unique physical 

and clinical differences (1). In our study, it was observed that a total of 

18,291 patients were given anesthesia at the endoscopy unit in one year.

All procedures to be performed for a patient preparing for general 

anesthesia also apply to patients who will undergo NORA. Karamnov et 

al. (4) reported that insufficient preoperative evaluation was responsible 

for more than 5% of patients who developed complications in NORA 

applications. Many studies have shown that a sufficient preoperative 

evaluation process reduces potential complications and the length of 

hospitalization (5,6). In our clinic, patients are evaluated preoperatively 

before the procedure and are processed after necessary consultations.

Table 2. Demographic data and ASA scores of the patients

Number n (%)

Gender (F/M) 9689 (52.97%) / 8602 (47.03%)

ASA I 10.467 (57.22%)

ASA II 6,936 (37.92%)

ASA III 876 (4.79%)

ASA IV 12 (0.07%)

F/M: Female/Male, ASA: American Society of Anaesthesiologist

Table 3. Distribution of interventional operations

Interventional operations  Total number of patients n (%)

Gastroscopy 9,481 (51.84%)

Colonoscopy 5,596 (30.60%)

ERCP 1,239 (6.77%)

Rectosigmoidoscopy 260 (1.42%)

Colon polypectomy 494 (2.70%)

Baloon dilatation 104 (0.57%)

Stent placement 52 (0.28%)

PEG 169 (0.92%)

EMR 70 (0.38%)

EUS 385 (2.11%)

ERUS 441 (2.41%)

ERCP: Endoscopic retrograde cholangiopancreatography, PEG: percutaneous endoscopic 
gastrostomy, EMR: endoscopic mucosal resection, EUS: endoscopic ultrasound, ERUS: 
endoscopic rectal ultrasound 

Table 4. Distribution of sedative agents used

Sedative used Number n (%)

Midazolam + meperidine 8,046 (43.99 % )

Propofol + midazolam + meperidine 9,782 (53.48 %)

Midazolam 463 (2.53 %)

Table 5. Distribution of complications

Complication Number of patients n (%)

Pneumothorax 1 (0.05%)

Respiratory depression 33 (0.18%)

Bradycardia 47 (3.05%)

Desaturation 559 (3.05%)

Prolonged recovery time 84 (0.25%)

Graphic 1. Distribution of interventional operations

ERCP: Endoscopic retrograde cholangiopancreatography, PEG: percutaneous 
endoscopic gastrostomy, EMR: endoscopic mucosal resection, EUS: endoscopic 
ultrasound, ERUS: endoscopic rectal ultrasound

ERUS

Graphic 2. Distribution of sedative agents used

Midazolam

Propofol + midazolam + meperidine

Midazolam + meperidine
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In the preoperative evaluation of the patients, age and gender factors 
are first evaluated. Although age alone is not generally significant, it is 
taken into account in the selection of anesthesia method and depth. 
However, the rate of comorbidities that increase with age is of great 
importance (7,8). In our study, it was observed that the mean age of the 
patients was 58.75±13.75 and the female gender population was higher 
than that of men. ASA scoring is one of the important steps in terms of 
determining the risks that may develop during the procedure in advance 
and being prepared and informing the patient and/or patient relatives. 
Since comorbid diseases may increase with the increasing age, the ASA 
risk class may naturally increase (9). In our study, it was seen that there 
were ASA I 10,467 patients, ASA II 6,936 patients, ASA III 876 patients, 
and ASA IV 12 patients. The low mean age of the patients was associated 
with the high number of ASA I and II patients.

The preferred anesthetic agent and anesthesia method for the 
procedure differ between clinics. Anesthesia method varies depending 
on the duration of the procedure, degree of pain and complications. 
The patient’s position, anxiety and stress rate, past experiences, allergy 
history and aspiration risk also play a determining role in the anesthesia 
method. Anesthetic drugs should be preferred considering the patient’s 
condition, comorbidities and the effects of the drug on hemodynamic 
parameters (1). Conscious sedation method, in which the patient’s 
spontaneous breathing continues, protective reflexes are maintained, 
and the desired response is obtained, is a common method. While mild 
sedation is preferred in the gastroscopy procedure, deeper sedation may 
be needed in other procedures. Deep sedation or general anesthesia is 
required in procedures such as EUS, which require the patient to stay still 
for a long time (10,11). In our study, it was found that the preference for 
anesthesia was conscious sedation in gastroscopy cases, deep sedation 
was performed in procedures such as EUS, ERUS and ERCP, and general 
anesthesia was not needed in any of the cases.

The most commonly used agents in sedo-analgesia applications are 
propofol, ketamine, midazolam, dexmetomidine, fentanyl, meperidine 
and morphine (11). Midazolam, which has an amnesic effect, is the most 
commonly used sedative agent and is generally used in combination 
with propofol (12). Propofol, on the other hand, is preferred as a sedative 
due to its rapid recovery and antiemetic properties, but it is preferred 
to be used with other drugs because it does not have an analgesic effect 
and may cause complications such as loss of airway reflex, hypotension 
and bradycardia due to high dose use (13). There are studies reporting 
that the combined use of propofol and opioids reduces the incidence 
of nausea, vomiting and respiratory depression, which are side effects 
related to the use of high doses of opioids (14-17). According to meta-
analysis data obtained from 36 randomized controlled studies, no 
significant difference was found between the efficacy and reliability of 
different sedation methods used in endoscopic procedures (18). In our 
study, it was observed that the combination of propofol + midazolam 
+ meperidine was the most preferred anesthetic combination, and the 
second most preferred combination was midazolam + meperidine. 
We think that anesthesia method is chosen according to the procedure 
performed, the patient’s age, additional diseases and sedation needs.

Different complication rates have been reported in NORA applications, 
with a rate of 6.2% in a study conducted with 3,583 patients, and 2.8% 

in another study with 1,622 patients (19,20). There are also studies 
reporting complications with a rate of 0.17% (21). In our study, the 
complication rate was found to be 3.95% and minor complications were 
found to be the majority. It is noteworthy that our number of cases is 
quite high compared to other studies. We think that these differences in 
rates are due to differences in the number of patients, patient diversity 
and the procedures performed.

Despite all preparations, complications may occur in NORA applications. 
These complications are aspiration, hypothermia, hypoxia, hypovolemia, 
hypotension, cardiac complications, anaphylaxis, nausea-vomiting, and 
procedure-related complications (22,23). Metzner et al. (24) emphasized 
that the rate of death and aspiration pneumonia is more common in 
NORA applications than in the operating room. In our study, it was 
found that there were no complications related to death or aspiration 
in a one-year period. In the same study, it was stated that respiratory 
complications were more common in NORA applications (44%) than in 
the operating room (24). In our study, 33 patients (0.18%) had respiratory 
depression and 559 patients (3.05%) had desaturation. In addition, 
pneumothorax developed in one patient due to the surgical procedure 
performed in our study and was treated with underwater chest tube 
drainage.

Complications of severe hypotension, arrhythmia, and myocardial 
ischemia can be seen in sedation of elderly ASA III and IV patients 
with severe comorbidities (25). In our study, bradycardia developed 
in 47 patients (0.25%) and it was observed that they were treated with 
atropine. Other cardiac complications were not observed. We think that 
this result is due to the low rate of ASA III and IV patients in our study 
and the anesthetic management.

Many centers do not yet have recovery units for NORA applications. This 
situation causes the patients to be discharged without being recovered 
sufficiently and the number of cases to be taken during the day to be 
decreased (26,27). Preventable respiratory complications mostly occur 
during recovery, so patients should be observed well until a complete 
recovery (28). There is a recovery room in the endoscopy unit of our 
hospital and patients with an Aldrete score of 9 or above are sent home. 
In our study, delay in recovery was observed in 84 patients in endoscopic 
procedures performed with sedo-analgesia. We think that it causes a 
delay in recovery after the procedure, depending on the comorbidities 
of the patients and the drugs and doses used.

Since our study was retrospective, randomization of the cases could not 
be achieved. For this reason, the number of patients between the groups 
is not equally distributed. The ages and ASA scores of the patients who 
underwent interventional procedures in our endoscopy unit differed 
according to the groups, and no comparison could be made between 
the anesthetic agent used and the rate of complications. There is a need 
for prospective, randomized studies with no difference in age groups 
regarding the NORA applications.

Conclusion
Anesthesia is required for different interventional procedures, especially 
gastroscopy, in endoscopy units outside the operating room. Sedation 
given to patients in these units facilitates the procedure, increases 
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patient safety and satisfaction as well as physician comfort. NORA 
applications are similar to the applications in the operating room due to 
the risks they carry, but in these places more attention should be paid 
because the patient circulation is very fast. Under suitable conditions, 
an experienced anesthesiologist with adequate equipment will be 
able to safely perform NORA procedures. Today, the number of NORA 
applications has increased. Anesthesiologists should make a sufficient 
preoperative evaluation of these patients and try to provide appropriate 
physical conditions in these departments.
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