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Anesthesia Related Complications of Gastrointestinal 
Endoscopies; A Retrospective Descriptive Study 
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INTRODUCTION
Gastrointestinal studies in a large group of patients need variable degrees of 

analgesia and sedation/anesthesia. Performing these kind of workups without 
thinking about patient safety and comfort can lead to some catastrophic out-
comes specially in psychologic aspects of the patient’s life. Sedation/anesthesia 
carries a spectrum of risks from shivering to death.1,2 In this regard, choosing 
a best individualized method of sedation/anesthesia has a great importance. 
A systematic review of randomized controlled trials of patients undergoing 
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Original Article

ABSTRACT

BACKGROUND
Gastrointestinal endoscopic procedures are widely used for diagnostic and therapeutic measures. 

Analgesia and sedation/anesthesia are inseparable parts of these studies and their related complications 
are inevitable.

METHODS
In a retrograde descriptive study in Shahid Beheshti Hospital, affiliated to Qom University of 

Medical Sciences, Qom, Iran from December 2014 to December 2018, we gathered information 
regarding common anesthesia related complications and analyzed them.

RESULTS
44659 procedures were performed during the study period and records of 21342 men (47.79%) 

and 23317 women (52.21%) were evaluated. Hemodynamic instability (9998; 22.39%), dysrhythmia 
(1600; 3.58%), desaturation (608; 1.36%), prolonged apnea (34; 0.08%), aspiration (43; 0.10%), 
postoperative nausea and vomiting (PONV) (636; 1.42%), headache (106; 0.24%), delirium (51; 
0.11%), aphasia (1; 0.00%), masseter muscle spasm (1; 0.01%), myocardial infarction (2; 0.00%), 
and death (5; 0.01%) were seen in the patients. 

CONCLUSION
Sedation/anesthesia is enough safe in gastrointestinal endoscopic procedures to enhance the 

patients’ satisfaction and cooperation. If anesthesia with spontaneous breathing and unsecure airway 
is selected for this purpose, vigilance of anesthesia provider will be the key element of uneventful 
and safe procedure.
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esophago-gastro-duodenoscopy and/or colonoscopy 
showed that 6%–11% of patients experiences hypoxemia 
and hypotension is occurred in 5%–7%.3,4

Sedation/anesthesia in a remote location has its rules 
and necessities. Widespread use of basic and advanced 
monitoring devices has increased safety features of inter-
vention such as intravenous sedation with the final aim 
of patient safety and comfort.5,6  

Although pre-procedural anxiety reduction by seda-
tive/anesthetic medications as a minimum modality has 
a lot of benefits and per se it can facilitate post-procedur-
al pain control,7 type of sedation/anesthesia in this wide 
spectrum of diagnostic or therapeutic procedures, mainly 
depends on patient’s medical condition and anesthesiolo-
gist’s preference. Regardless of the anesthetic technique, 
morbidity and mortality during or after the procedure 
are unignorable possibilities. These complications are 
mainly cardiovascular and respiratory. The most frequent 
anesthesia related complication in these group of patients, 
is hypotension specially in anesthesia induced by rapid 
injection of hypnotics such as Propofol.5,8,9 Although, 
most of these complication can be managed by the expert 
anesthesiologist, some of them can be fatal then careful atten-
tion and preparation for each possible scenario is prudent.  

MATERIALS AND METHODS
This was a retrospective case series study in Shahid 

Beheshti Hospital, Qom university of medical sciences, 
Qom, Iran from December 2014 to December 2018. Data 
from anesthesia sheets of all patients admitted for gastro-
intestinal studies including 44659 patients with upper GI 
endoscopy, enteroscopy, colonoscopy and ERCP (En-
doscopic Retrograde CholangioPancreatography) were 
recorded. Moreover, demographic data were including 
sex, age and BMI (Body Mass Index). Data extraction 
conducted by one trained researcher and there were no 
missing cases regarding to anesthesia complication. 

Patients with ASA-PS (American Society of Anes-
thesiologists-Physical Status) III or more and those who 
needed any anesthetic technique other than topical pha-
ryngeal anesthesia plus intravenous anesthesia/sedation 
were excluded. Anesthesia was performed with premedi-
cation by midazolam (30 mcg/Kg) and fentanyl (1 mcg/
Kg) and induction by propofol (1 mg/Kg over 2-3 min-
utes) to achieve deep sedation level as a routine practice 

in our department with respect to recently updated guide-
line of American Society for Gastrointestinal Endoscopy 
(ASGE).2 All patients were monitored by pulse oximetry, 
3 lead ECG and automated NIBP (Non-Invasive Blood 
Pressure) measurements immediately prior to injection 
of premedication drugs up to 30 minutes after termination 
of the procedure (in post anesthesia care unit). Supple-
mental oxygen was delivered to all patients during the 
procedure via nasal cannula (3 Lit/min). All procedures 
were performed in endoscopy unit. All procedures were 
performed by senior endoscopists. After termination of 
the procedures, patients were observed for anesthesia or 
procedure related complications for 6 and 24 hours in upper 
GI endoscopies and the rest of the procedures respectively.    

The informed consent was taken from all studied 
patients and they were signed that form. Presence of 
any anesthesia related complication was noted care-
fully from immediately after induction of anesthesia/
sedation up to 30 minute after termination of the proce-
dure. Hemodynamic instability (30% or more change in 
pre-procedural blood pressure or mean arterial pressure 
less than 60 mmHg or 20% or more change in pulse rate 
from baseline recordings), cardiac dysrhythmias (any ab-
normal rhythm other than patient preoperative rhythm), 
hypoxia (SPO2 less than 90%), gastric content aspiration 
to respiratory tract, PONV (Post-Operative Nausea and 
Vomiting), headache, apnea for more than 30 seconds, 
abnormal mental status 24 hours after the procedure and 
mortality were recorded. 

Data were analyzed in Social Package for Social Scienc-
es (SPSS) software (USA, Inc. 18). Results were expressed 
as mean ± SD or percentage (%), when appropriate. 

RESULTS
There were 44659 procedures performed during the 

study time (depicted in table-1).
In table-2 complications are shown. Some of these 

adverse events are directly consequences of anesthesia 
and the others are partly attributable to it. Aphasia and 
masseter spasm are exactly rare events in this group of 
patients that motivated us to report them independently.

DISCUSSION
Sedation for GI endoscopic procedures has been 

accepted for a long time. Reported anesthesia related 
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complication rates in these procedures mainly depend 
on sample sizes. Then limited sample sizes in most of 
studies, can lead to variable results. Trying to have a 

large group of study patients despite its difficulties, can 
help us to better understanding the real risks of such a 
frequently used procedures. In recently published study 
by Behrens et al.10 overall rate of all sedation-associated 
complications was 0.3% (depicted in detail in chart-1). This 
very low rate of adverse events showed that sedation can be 
implemented safely for a such unpleasant experience for 
patients with GI problems. Behrens and his colleagues 
documented that respiratory depression is the most com-
monly occurred unwanted event in these group of pa-
tients.10 Whilst in some other studies, hypotension has been 
introduced as the most common complication.8 It’s logical 
that level of anesthesia and drug regimen used for a proce-
dure, maybe the most important factor in determining the 
relative prevalence of a complication; the deeper the level 
of anesthesia, the more prevalence of hypotension following 
injection of common hypnotic drugs specially propofol. 
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Table 1: Demographic data

Procedure Male (%) Female (%) Mean Age (yr) Mean BMI (Kg/m2) Total 

Endoscopy 12563 (49.12) 13012 (50.88) 41.2 ± 11.1 21.5 ± 8.3 25575

Colonoscopy 8359 (45.87) 9864 (54.13) 49.7 ± 12.2 23.6 ± 6.4 18223

Enteroscopy 23 (62.16) 14 (37.84) 39.2 ± 9.1 19.3 ± 3.1 37

ERCP 397 (48.18) 427 (51.82) 56.3 ± 16.1 26.6 ± 11.5 824

Sum 21342 (47.79) 23317 (52.21) 44659
ERCP: Endoscopic retrograde cholangiopancreatography

Table 2: Anesthesia-related complications and their prevalence

Complication
Endoscopy Colonoscopy Enteroscopy ERCP

M (%) F (%) M (%) F (%) M (%) F (%) M (%) F (%)

Hemodynamic 
Instability 2814 (22.4) 2407 (18.50) 2131 (25.49) 2328 (23.60) 7 (30.43) 6 (42.85) 141 (35.52) 164 (38.40)

Dysrhythmias 438 (3.49) 410 (3.15) 394 (4.71) 309 (3.13) 1 (4.34) 1 (7.14) 25 (6.29) 22 (5.15)

Desaturation 138 (1.10) 121 (0.93) 121 (1.45) 131 (1.33) 1 (4.34) 0 (0) 64 (16.12) 32 (7.49)

Prolonged 
Apnea 3 (0.02) 5 (0.04) 6 (0.07) 11 (0.11) 0 0 4 (1.08) 5 (1.17)

Aspiration 11 (0.09) 13 (0.10) 3 (0.04) 6 (0.06) 0 1 (7.14) 3 (0.76) 6 (1.40)

PONV 231 (1.84) 169 (1.30) 112 (1.34) 113 (1.14) 0 0 3 (0.76) 8 (1.87)

Headache 23 (0.18) 33 (0.25) 19 (0.23) 21 (0.21) 1 (4.34) 2 (14.29) 3 (0.76) 4 (0.94)

Delirium 12 (0.09) 13 (0.10) 9 (0.11) 11 (0.11) 1 (4.34) 0 4 (1.08) 1 (0.23)

Aphasia 1 (0.008) 0 0 0 0 0 0 0

Masseter Spasm 0 0 0 1 (0.01) 0 0 0 0

MI 0 0 1 (0.01) 1 (0.01) 0 0 0 0

Death 1 (0.008) 0 0 1 (0.01) 0 0 1 (0.25) 2 (0.47)
MI: Myocardial infarction, PONV: postoperative nausea and vomiting, ERCP: Endoscopic retrograde cholangiopancreatography

Chart 1: The overall prevalence of anesthesia-related complications 
in both sexes
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Nowadays propofol alone is the preferred regimen 
for sedating patients need GI endoscopic workups.10 
Hypotension would be the most common adverse event 
following administration of propofol as a sole anesthetic 
in GI endoscopic procedures.8 In our study this concept 
was manifested again. Bradycardia as a common dys-
rhythmia can be another prevalent cardiovascular event 
in these situations.8 

When we are talking about anesthesia or sedation in 
a remote location such as endoscopy room, the greatest 
concern for anesthesiologists and endoscopists, maybe 
is the significant fall in oxygen saturation of arterial 
blood (SPO2). Supplementation of inspired air with oxy-
gen can’t guarantee the sufficient amount of oxygen in 
circulation and pulmonary ventilation is a key factor in 
here. Most of the anesthetic drugs such as hypnotics 
are respiratory depressant and safe anesthesia mandates 
careful attention to this aspect of the patient’s vital signs. 
In our study, desaturation was the second most preva-
lent adverse event that can be directly attributable to 
anesthesia (after hemodynamic instability) with a rate 
of 1.52% and 1.22% in men and women respectively. 
These findings are the same as other studies performed 
with the same drug regimen.8 Sharing the upper airway 
with endoscopists and need for maintaining spontaneous 
ventilation in these patients can an enough reason for 
trying to predict at risk cases.11 Prolonged desaturation 
is a great danger for life, so in all cases with prolonged 
apnea (0.06% in men and 0.09% in women) cessation of 
the procedure and appropriate interventions were con-
sidered in our study. 

All of our cases were in appropriate fasting state (at 
least 8 hours for solid foods), but this preparation can’t 
guarantee complete emptiness of stomach at the time 
of GI endoscopy. Induction of aesthesia with hypnotics 
such as propofol, abolishes airway protective reflexes and 
predisposes patients to the risk of aspiration of regurgi-
tatant gastric contents and increased age and high BMI 
can increase this risk dramatically.12 Rate of aspiration in 
our study was acceptable and none of our cases suffered 
from consequences of aspiration in a short term follow-up.

PONV is among the commonest postoperative patient 
complaints. GI endoscopy per se can predispose patient 
to postoperative discomfort in gastrointestinal system. 
Insufflation of GI tract during endoscopic procedures 

beside pharmacologic effect of anesthetic drugs (specially 
opioids) can increase the chance of PONV. This phenom-
enon was the second most prevalent complication after 
hemodynamic instability in our study. Recent approach-
es for quality improvement mandate health care provid-
ers to think about the common complains and preparing 
for preventing and resolving them by implementation of 
multifaceted strategies specially in higher risk patients.13   

 Headache isn’t a frequent finding in PACU (Post 
Anesthesia Care Unit) patients (with the incidence of 
as low as 1.2%).14 In our study, the incidence of PACU 
headache was lower. Reduction of headache incidence 
in our patients may be due to the use of propofol as a 
hypnotic medication in all cases. It has been documented 
in multiple studies that some kind of headaches can be 
managed well by the use of propofol.15-17     

There are many hypothetical mechanisms for explaining 
the occurrence of postoperative delirium. One of them is 
the direct neurotoxic effect of general anesthetic medica-
tions such as propofol.18 In our study, rate of this adverse 
event isn’t significant. 

Occurrence of rare complications such as aphasia 18 
or masseter spasm 9 repeatedly notify the significance 
of close observation and implementation of all standard 
monitoring in endoscopy room. It is important to be 
aware of the risk of death in an apparently simple pro-
cedure such as GI endoscopy. Mortality in this group of 
patient can be anesthesia related or it can be purely due 
to procedural complications such as pancreatitis.19,20  

 
CONCLUSION

Sedation/anesthesia is enough safe in gastrointestinal 
endoscopic procedures to enhance patient satisfaction 
and cooperation. Anesthesia/sedation with spontaneous 
breathing of the patients, may need more vigilance by 
the anesthesia provider than general anesthesia because 
of the unsecured airway. Applying standards such as 
operating room standards will help to enhance patient 
safety.
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