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Background
The endoscopic procedures under sedation currently occupy an 

important place in the diagnosis and treatment of pathologies of the 
digestive system. Sedation allows optimal conditions for the explo-
ration and study, better control over the course of the procedure, re-
duction of the sympathetic response of the patient and a significant 
decrease in the time spent in the same, to have a patient much more 
collaborative and calm so the operator can perform a more complete 
examination.

Colonoscopy, also known as lower digestive endoscopy, involves 
the endoscopic exploration of the large intestine, from the anus to 
the ileocecal valve [1], this is considered an outpatient procedure, 
the reason for why it is essential to use an anesthetic technique that 
includes fast metabolizing drugs, easy elimination and with the low-
est incidence of complications, which allows early discharge of the 
patient. The intravenous anesthetic technique is the most commonly 
used; despite its effectiveness, it has multiple implications that are 
not very beneficial for the patient, which is why, to maintain effective 
sedation and the search for an alternative, the use of the inhalation 
route has recently been taken into consideration. Among the multiple 
benefits of its use we can achieve a quicker wake-up once the study 
is finished, with fewer systemic implications, making the study even 
easier providing greater comfort for the patient, the gastroenterologist 
and the anesthesiologist.

It is usually much more common in sedation protocols in areas 
outside the operating room (especially in the performance of digestive 
endoscopy studies) to use the intravenous route. Propofol stands out 
as the hypnotic drug of choice, becoming in recent years the most 
used for the realization of this type of procedure, due of the high mar-
gin of safety it has from the respiratory and cardiovascular point of 
view, offering to the patient a better safety profile reporting minimal 
complications with its use. However it has been described that pro-
longed infusions of this drug or infusions above 4 mg/kg/hour can 
cause deleterious effects on the organism producing hyperlipidemia 
states and what is known as the Propofol Infusion Syndrome which 
is a state critical characterized by bradycardia, metabolic acidosis, 
rhabdomyolysis, hyperlipidemia, hepatomegaly, hepatic steatosis [2], 
with its consequent multi organ failure, which can cause death in the 
patient; In addition to this, there have been reports of septicemia due 
to poor handling of propofol due to the presence of soybean oil and 
egg phospholipid as a vehicle used in its preparation, which represent 
a favorable medium for bacterial growth if not handled properly and 
based on the manufacturer’s recommendations.
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Abstract

Introduction: Endoscopic procedures under sedation currently oc-
cupy an important place. Sedation allows optimal conditions for the 
study

Objective: To compare the anesthetic efficacy of the inhalation ver-
sus intravenous technique for maintenance of sedation in patients 
undergoing endoscopy.

Materials and methods: A longitudinal, randomized clinical study 
of 32 patients of both sexes ASA I-III, aged 18-80 years undergoing 
diagnostic colonoscopy, which was randomly divided into 2 groups. 
In both, intravenous induction with propofol (2-2.5 mg / kg) was per-
formed, Group A remained sedated with propofol infusion (1-2 mg / 
kg / min); Group B by inhalation with sevoflurane at a concentration 
of 2 vol% through a nasal cannula with an oxygen flow. 

Results: Both techniques were performed without registering com-
plications; group A comprised of 15 patients in which only 13% re-
quired rescue bolus and a wake-up time of 12 minutes. The group B 
consisted of 17 patients, with a wake-up time of 7 minutes in whom 
35% required salvage bolus. 

Conclusion: Both anesthetic techniques proved to be safe and ef-
fective; patients receiving sevoflurane shortened their stay by 50% 
in the recovery of the endoscopic unit. Patients who only received 

propofol presented greater anesthetic depth required a lower rate of 
rescue boluses. Both techniques evidenced a good comfort level in 
both the patients and gastroenterologists. 
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Taking into account that endoscopy procedures in gastroenterolo-
gy, especially colonoscopies, require prolonged times for its correct 
performance, the administration of a halogenated agent is proposed, 
in this case, sevoflurane by inhalation in order to demonstrate that it 
is an equal method of cash for the maintenance of sedation without 
observing the complications described above with the prolonged use 
of propofol infusions, allowing the operator to perform the study in 
a more calm and detailed manner, offering benefits to all the people 
involved: both users and medical personnel in the endoscopy unit; 
this is where the importance of carrying out such a study lies in the 
fact that it is intended to provide another safe method for both the 
patient and the gastroenterologist, allowing the latter to complete the 
procedure with a high level of satisfaction.

From the medical point of view this work is of great importance 
since it guarantees greater safety for health personnel, allows the gas-
troenterologist to carry out the study without the limitation of sus-
pending it when the maximum doses of propofol are being reached, 
avoiding complications before mentioned when this happens. In turn, 
the anesthesiologist represents an extra tool that can be used when 
performing sedation outside the surgical area, especially in patients 
with known hypersensitivity to any of the components of propofol, 
for example the egg. For the Institution, it would represent an addi-
tional advantage, having a safe therapeutic option and different from 
the classic intravenous route. In case of demonstrating the use of the 
inhalation route, as a safe and effective alternative in the anesthetic 
management of patients requiring prolonged procedures in ambula-
tory endoscopic units, it would favor the non-limitation that implies 
the use of a single anesthetic method of sedation and the consequent 
availability of this single drug used, which in most cases is propofol.

In the Centro Médico Docente La Trinidad digestive endoscopic 
diagnostic procedures are one of the most performed procedures, each 
time in more complex patients prolonging the time of performing 
them. This makes it necessary to suspend the procedure on many oc-
casions due to the proximity of reaching toxic doses of propofol with-
out the gastroenterologist being able to complete the entire study. In 
spite of not being the inhalation technique, a method commonly used 
in sedation, in some countries its study has been dedicated to it, De la 
Torre and collaborators made an experimental and prospective study, 
where they tried to compare the characteristics of the conventional 
technique of sedation in colonoscopies with intravenous propofol and 
an inhalation with sevoflurane [3].

On the other hand, Chun Hui Lan and colleagues conducted a 
study dedicated to reducing the discomfort and complications of pa-
tients undergoing upper gastrointestinal endoscopies by comparing 
the use of nitrous oxide with and without sedatives in upper gastroin-
testinal endoscopy. The authors conclude that in those patients deeply 
sedated in which they used the nitrous oxide mixture plus intravenous 
sedatives, the studies were more accurate in terms of diagnosis, they 
were significantly shorter in terms of time of completion and both 
patients and operators reported feeling more comfortable with this 
technique. However, more cases of complications were reported [4], 
which leads to the conclusion that it is not enough to administer an 
agent that guarantees analgesia only in these patients, so the hypnotic 
component must be given greater importance since it is better valued 
by the patient and the patient. gastroenterologist, but in turn get a drug 
that allows us to achieve the desired goal without the complications 
that arise from the use of them and the use of 2 or more anesthetic  

drugs in the management of patients especially in the outpatient set-
tings.

Objective
To compare the anesthetic efficacy of the inhalation versus endo-

venous technique for the maintenance of sedation in patients under-
going lower digestive endoscopy.

Specific objectives

• To evaluate the hemodynamic variability in patients between both 
techniques

• Determine the duration of the study
• Need to use rescue boluses against anesthetic superficialization
• Record adverse reactions in patients undergoing lower digestive 

endoscopy with both techniques
• Determine the patient’s wake-up time after suspending mainte-

nance
• To assess the level of satisfaction of the gastroenterologist with 

respect to the anesthetic technique
• Qualitatively assess patient comfort after sedation

Materials and Methods
Research design

The study is clinical, longitudinal, prospective, unicentric and 
simple blind. 

Working universe

 Patients admitted to the Endoscopy Unit of the Gastroenterolo-
gy Service of the Centro Médico Docente La Trinidad, after having 
applied inclusion and exclusion criteria, which will be classified ran-
domly into 2 groups.

Description of the variables

Dependent variables: Anesthetic efficacy of the inhalation versus 
endovenous technique according to: hemodynamic behavior, dura-
tion of the study, oxygen saturation, rescue bolus requirements, time 
of awakening, satisfaction of the operator and patient in relation to 
sedation techniques during the study.

Independent variables: Lower digestive endoscopy, propofol and 
sevoflurane. They are qualitative variables, with a dichotomous qual-
itative measurement scale. Demographic (sex and age). Predictive 
(physical state according to ASA), operative, respiratory and hemo-
dynamic.

Sample selection

Convenience sampling was used and a sample size of 32 patients 
was estimated.

Selection criteria

Criterion of inclusion: Age between 18 and 80 years, physical sta-
tus I, II and III according to the criteria of the American Society of 
Anesthesiology (ASA), patients who are going to undergo diagnostic 
colonoscopies, have signed the informed consent.
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Exclusion criteria: Allergy or hypersensitivity to some of the refer-
ence drugs in the study, patients with proven liver disease, suspicion 
or confirmation of pregnancy, antecedent or risk of malignant hyper-
thermia, fasting less than 8 hours, patients with psychic disorders or 
mental incapacity that make it difficult to understand their participa-
tion in the study, patients who have acute illnesses that compromise 
their health for which the study cannot be performed.

Procedure
The authors went to the Gastroenterology Service Endoscopy 

Unit CMDLT where the cited patients (Graph 1) were selected for the 
realization of the colonoscopy that accomplished with the inclusion 
criteria and did not have exclusion criteria, after explaining about the 
study, the procedure to be carried out and the possible complications, 
those who agreed to participate in it, signed the informed consent 
which include them in the study formally; the sample was divided into 
two big groups in a random standardized way, using the closed enve-
lope technique: in a group A conformed by the patients who received 
the technique of sedation totally intravenous with propofol and in a 
group B those sedated with a mixed technique, with an intravenous 
induction with propofol and inhalation maintenance with sevoflurane, 
this selection was made by chance, once selected the group of study 
a non-invasive standard monitoring was performed (blood pressure, 
electrocardiogram, oxygen saturation) and oxygen was place by nasal 
cannula at a flow of l/min; then according to the selected group we 
proceeded to start the anesthetic technique. The group A (control) was 
administrated during the propofol induction at a dose of 2- 2.5 mg/
kg and it was done the maintenance with the same drug in infusion of 
1-2 mg/kg/min; on the other hand, the group B was induced with in-
travenous propofol 2 - 2.5 mg/kg in bolus and it was maintained with 
sevoflurane at a concentration of 2 vol % through a nasal cannula with 
an oxygen flow of 2 I/min; in both groups a bolus of propofol at 1 mg/
kg was administrated, if it is necessary when evidencing signs of an-
esthetic superficiality (increase of more than 20% of its hemodynamic 
variables or voluntary movements of the patient that would make hard 
the realization of the study), vital signs were registered before the 
administration of propofol, at 5 minutes, at 10 minutes, at the end 
of the study and whether or not the appearance of any complication 
caused by the administration of anesthetics. Once the gastroenterolo-
gist came to level of the ileocecal valve with the colonoscope, the in-
fusion of propofol or sevoflurane as the case with close to initiate the 
reversal of anesthesia, quantifying the time since the cessation of the 
administration the anesthetic until the moment in which the patient 
recovered consciousness and was able to hold a coherent conversa-
tion. Subsequent to this, to finish a survey was applied to the patient 
and the gastroenterologist where their degree of satisfaction with the 
study and the anesthetic technique was measured.

Statistical analysis

Two different types of analysis will be used. The first is the graph-
ic analysis, which is based on bar graphs, sector diagrams, frequency 
histograms; the second analysis is the statistical significance or vali-
dation, it is based on the comparison of proportions with Z test. Bolus: 
there was no difference between both groups for two proportions. Z= 
or < 1,431668. P (T< or =) two tails 0, 1522388. P test 0, 25. No dif-
ference age, sex and number between both groups. Average and vari-
ance are similar. Diastolic, systolic a media pressure no difference; 
average and variance are similar between two groups.

Results
The group A (only received propofol) consisting of 15 patients 

of which 60% consisted of ASA II patients and 40% patients ASA I 
and group B (propofol plus sevoflurane) formed by 17 patients 65% 
ASA II and 35% ASA I (Table 1); both techniques not evidencing 
major respiratory complications during the study and demonstrating 
hemodynamic stability before, during and after the procedure. (Table 
2, Graphs 2-4); however, a lower anesthetic depth was observed in 
group B since 35% of the patients required the use of rescue boluses 
with propofol to allow the continuity of the study compared to group 
A, which received only propofol, where a lower percentage of pa-
tients (13%) required rescue boluses (Graph 5). However, group B 
had a shorter time in the wake of their patients with an average of 7 
minutes vs group A (propofol) with an average of 12 minutes, short-
ening the length of stay in the recovery of the endoscopy room in 50% 
approximately (Graph 6); 100% of patients and operators expressed 
satisfaction with both techniques; the average time of completion of 
the study was 15 min, there being no significant variations between 
both groups (Graphs 7,8).

Figure 1: Sample characteristics.

Study Groups ASA I ASA II Total

Propofol
Sevoflurane

6
6

9
11

15
17

Total 12 20 32

Table 1: Classification of sample according ASA and study groups.

Figure 2: According to groups, duration of procedure.
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Previous to procedure Sistolic Diastolic Heart Rate SatO2

Propofol

Average 122 76 79 98

Min 100 60 58 96

Max 150 91 100 100

Sevoflurane

Average 126 78 81 99

Min 100 60 50 95

Max 177 90 110 100

5 minutes Sistolic Diastolic Heart Rate SatO2

Propofol

Average 110 67 74 99

Min 100 59 60 97

Max 120 82 92 100

Sevoflurane

Average 111 71 75 99

Min 90 60 63 96

Max 130 90 100 100

10 minutes Sistolic Diastolic Heart Rate SatO2

Propofol

Average 111 69 69 99

Min 100 60 60 97

Max 139 85 81 100

Sevoflurane

Average 111 71 74 99

Min 90 60 60 99

Max 130 90 97 100

After de procedure Sistolic Diastolic Heart Rate SatO2

Propofol

Average 113 70 72 99

Min 100 54 59 97

Max 121 80 82 100

Sevoflurane

Average 114 70 73 100

Min 100 60 57 99

Max 127 80 105 100

Table 2: Patients monitoring during sedations.

Graph 3: According to groups, duration of procedure.

Graph 4: Levels of oxygen saturation (SatO2%) during both sedations.

Graph 5: Requirements of rescue boluses.

Graph 6: Awakening time in minutes.

Graph 7: Operator satisfaction related to sedation techniques.
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Discussion
The patient that undergoes diagnostic or therapeutic digestive en-

doscopy studies represents an ideal candidate for anesthetic manage-
ment through the administration of pharmacological agents which al-
low reducing anxiety and avoiding discomforts that may arise during 
the procedure. Therefore, both the duration and complexity of the 
endoscopic studies performed have increased significantly in recent 
years. For this reason, it is very important to carry them out with a 
more calm and collaborative patient, hemo-dynamically stable, mak-
ing the colonoscopy a non-obnoxious exploration [3].

The search for the ideal anesthetic has been a constant in the con-
temporary history of medicine. The use of effective drugs, which 
allow to obtain an adequate sedation plan, with few or no adverse 
effects and which in turn guarantee the comfort of the patient and the 
surgeon during the study is what is required at present.

The propofol is an anesthetic drug that was developed with the aim 
of reaching these standards; at adequate doses by intravenous route 
and in experienced hands can provide a state of sedation according to 
the requirements required in the areas already described, more specif-
ically during the performance of a colonoscopy [5]. For this reason, it 
has become the most used anesthetic drug for performing procedures 
in the ambulatory area since it has a high margin of hemodynamic 
safety; however, after its prolonged use serious complications have 
been described the use of the inhalation route as an effective and al-
ternative method in the maintenance of sedation in endoscopic studies 
has been taken in consideration. In the constant process of renewal 
and research of anesthesiology in recent years, propofol has ceased to 
be the only drug used for these purposes losing its exclusivity more 
and more. Multiple drugs, both intravenous and inhaled, have been 
described in recent publications, with favorable results in these indi-
cations for most of them [6]. Gupta et al., conclude that those differ-
ences in early recovery times among the different anesthetics were 
small of the inhaled anesthetics [7].

In this investigation, all the demographic characteristics were ho-
mogeneous in the group of patients from the statistical point of view, 
which allows an adequate analysis. In relation to the duration of the 
study, our results differ from those obtained by Lan and colleagues, 
who found a decrease in the time of execution of the procedure of 
approximately 10 minutes in patients who were given inhalation 
anesthesia with N2O compared to patients deeply sedated intrave-
nously [8]. In our study, the average times of study duration in both 
groups were approximately 15 minutes for both, finding no significant 

differences between them. This is probably due to the greater degree 
of sedation obtained by the inhalation agent we use, sevoflurane, 
which has very different pharmacokinetic and metabolic characteris-
tics than N20, an inhaled anesthetic used by Lan et al. In relation to the 
hemodynamic variables, De La Torre et al., found a slight increase in 
heart rate during colonoscopy in patients treated with inhalation anes-
thesia with sevoflurane. The changes linked to this phenomenon are 
related to superficiality in the anesthetic technique, and discomfort on 
the part of the patient at the time of the procedure [3]. In the present 
investigation, there were no significant hemodynamic changes in the 
groups studied. The use of rescue boluses with intravenous propofol 
at a dose of 1 mg/kg in patients sedated with sevoflurane is an intra-
venous support in those patients who present anesthetic superficiality 
during the study [8]. In relation to this, our results are similar to those 
obtained by De La Torre et al., since the group represented by patients 
sedated by inhalation with sevoflurane required a greater number of 
boluses, 35% more than the sedated group via intravenous. This an-
esthetic superficiality is closely related to the examiner’s technique 
when carrying out rectification maneuvers of the colon [3]. Ghatge S 
et al., report sevoflurane as an effective, safe agent with low incidence 
of nausea and vomiting [9].

Important to mention the experience of Cohen et al., and Wemli 
et al., regarding the presence of adverse effects such as arrhythmias, 
hypotension and SO2 desaturation between both anesthetics, not pre-
senting statistically significant differences between their study groups 
being hypotension the most described complication in both groups 
studied [6,10]. In our study groups, unlike Cohen et al., we found no 
significant hypotension during the procedure.

Finally we must highlight our results and those obtained by López 
and colleagues, which lead the author to confirm that propofol and 
sevoflurane are drugs with an adequate safety profile, which favor 
adequate spontaneous ventilation and decrease the recovery stay of 
patients, obtaining a somewhat different results since in our study 
the least stay was presented in patients sedated with sevoflurane as 
opposed to those with intravenous propofol, achieving the well-be-
ing and satisfaction of the patient and the endoscopist [11]. Likewise, 
Faga et al., mention the safety of propofol in cirrhotic patients under-
going colonoscopy and endoscopic retrograde cholangiography [12].

Conclusion
Both anesthetic techniques were found to be safe and effective for 

the study, without causing changes in the time of realization [13], the 
awakening after sedation of the patients who received inhaled sevo-
flurane was significantly shorter than those who received only propo-
fol reducing by 50% their stay in the recovery area. In those patients 
in whom only propofol was administered a much deeper anesthetic 
level was evidenced since only 13% of the patients required the use 
of rescue boluses unlike the group that received sevoflurane where it 
had been used in 35%, twice the number of patients when comparing 
with the group that only received propofol during the induction and 
maintenance of sedation.

To conclude, in all the patients a good level of satisfaction was 
demonstrated with both techniques, which makes sevoflurane a good 
strategy when performing sedation for lower digestive video diagnos-
tic procedures.

Graph 8: Patient satisfaction related to sedation during the study.
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