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ABSTRACT

Introduction: there is a lot of controversy with regard to 
who should be responsible for sedation during diges-
tive endoscopy, particularly in advanced procedures that 
require deep sedation such as enteroscopy. The aim of this 
study was to evaluate the endoscopist-directed sedation 
viability during single balloon enteroscopy. 

Material and method: this was a prospective, observational 
study of a series of consecutive enteroscopies. The clinical 
staff included an endoscopist, scrub nurse and a nurse in 
charge of monitoring and sedative administration. The fol-
lowing parameters were monitored: pulse oximetry, blood 
pressure (every five minutes), electrocardiogram and respi-
ratory rate. There was continuous supplemental oxygen and 
CO2 insufflation. The patient was in the left lateral decubitus 
position and a fluoroscopic control was used. 

Results: forty-four explorations were performed in 39 
patients, 24 were male and 15 female. The median age was 
74 (18-89) and the ASA score was I in 12 cases, II in 23 
cases and III in nine cases. Comorbidities were present in 
68% of cases. The drugs used included propofol in 23 cases, 
propofol and midazolam in ten cases, propofol/midazolam/
fentanyl in two cases, propofol and fentanyl in two cas-
es, and midazolam/fentanyl in seven cases. All procedures 
were complete. The length of the procedure was 52 minutes 
(20-120). There were diagnostic findings in 65.9% of cases 
and therapeutic measures in 47.7%. There were no severe 
complications and the rate of complications derived from 
sedation was 22.7%. 

Conclusion: endoscopist-directed sedation is effective and 
safe for single balloon enteroscopy. Multi-center and wider 
studies are needed in order to better assess the efficacy, 
safety and efficiency of sedation controlled by a non-anes-
thetist during advanced endoscopy in this field. 
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INTRODUCTION

Nowadays, sedation is an inseparable part of any digestive 
endoscopic procedure, as there is general agreement that it 
must be offered to every patient whilst explaining the risks, 
advantages, disadvantages and alternatives (1). There is a lot 
of controversy with regard to who must be responsible for 
the sedation and monitoring of the patient during digestive 
endoscopy explorations. The international endoscopy scientif-
ic societies and also the Spanish Society of Digestive Endos-
copy (SEED) have developed clinical practice guidelines that 
clearly specify different levels of sedation, drugs that can be 
used and in which situations, as well as the limits of sedation 
directed by non-anesthetists. It is accepted that the use of 
superficial sedation is sufficient for basic endoscopic proce-
dures and that the endoscopist and/or the nursing staff can 
be responsible for sedation. However, deep sedation prefer-
ably with propofol is recommended for advanced endoscopy 
procedures, in contrast to traditional sedation based on ben-
zodiazepines and opioids (1-9). In Spain, there has been a lot 
of controversy for more than a decade about who should be 
in charge of sedation, particularly when propofol is used. The 
main characters involved in the issue have still not reached an 
agreement. As a result, there is a wide variability in sedation 
protocols among different hospitals (10-13). 

Enteroscopy, both double-balloon and single-balloon, is 
increasingly used for the diagnosis and treatment of certain 
diseases of the small intestine. It is an advanced endoscopic 
technique due to its prolonged duration and also potentially 
painful. Overtubes are necessary, and therefore instrumen-
tal risk is increased, the procedure requires deep sedation 
and is frequently accompanied by therapeutic maneuvers 
of varying complexity. In Spain, it is very common that this 
exploration is carried out under deep sedation controlled 
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by an anesthetist and even under general anesthesia with 
orotracheal intubation. 

The aim of the study was to explore the viability of perform-
ing single-balloon enteroscopy under endoscopist-directed 
sedation, evaluating the possibility to complete the sched-
uled procedure and also its efficacy. 

MATERIAL AND METHOD

This was a prospective, observational study and every sin-
gle-balloon enteroscopy performed in our hospital from 
January 2014 to July 2017 was recorded. Every procedure 
was performed in an outpatient basis using an Olympus® 
enteroscope with a single balloon overtube. The clinical 
staff that participated in the procedure included an endos-
copist, a scrub nurse and a nurse in charge of monitoring 
and sedative administration following the endoscopist’s 
instructions. Arterial oxygen saturation, cardiac rate, blood 
pressure, electrocardiogram and respiratory rate were mon-
itored. CO2 was used for bowel insufflation. Continuous 
supplemental oxygen was administered through a nasal 
cannula with a flow rate of four liters per minute. Every 
enteroscopy was performed under fluoroscopic control and 
with the patient in the left lateral decubitus (Fig. 1). The 
exclusion criteria included age under 18, pregnancy, endo-
scopic exploration contraindications and a lack of consent.

The sedative drugs used that were selected by the endos-
copist included propofol alone with an infusion pump or in 
combination with midazolam and/or fentanyl, or a fentanyl 
and midazolam combination. The choice was made accord-
ing to the examiners’ preferences, patients’ medical history 
(anxiety, alcohol or drugs consumption, etc.) and evolution 
of the procedure. This was mainly related with the need 
to administer repeat doses of the sedative drug due to an 
insufficient level of sedation or the onset of pain. 

Patient comorbidities, medical history, allergies, drugs or 
alcohol consumption and previous episodes of anesthesia 

or sedation complications were recorded before starting 
sedation. All patients went to the Endoscopy Unit accom-
panied by an adult and signed two consent forms, one for 
the enteroscopy itself and the other for sedation. A brief 
physical examination was performed before the procedure, 
paying special attention to neurologic and cardiorespira-
tory status. The patients were classified according to the 
American Association of Anesthesia (ASA) Physical Status 
Classification for anesthetic risk assessment. 

The following parameters were recorded for the study: 
age, sex, weight, comorbidities, ASA class, indication for 
enteroscopy, drugs and the doses used, distance of inser-
tion beyond the angle of Treitz or the ileocecal valve, length 
of the procedure, findings, therapeutic maneuvers and 
complications. Monitoring alarms for complications were 
set at the following levels: cardiac rate, 50-120 per minute; 
systolic blood pressure, 90-160 mmHg; respiratory rate, 
10-30 per minute; and arterial oxygen saturation, < 90% 
(mild desaturation was between 80 and 90% and severe 
desaturation, < 80%). 

After the procedure, patients were monitored in a recov-
ery room until they were discharged, after having reached 
a score of 9 or 10 on the Aldrete scale. All patients had a 
check-up appointment within a period of no more than one 
month. 

Statistical analysis of the data was performed using the 
SPSS version 19 software (IBM; SPSS Inc., Chicago IL, 
USA). The Student’s t-test was used to compare continu-
ous variables and the Chi-squared test or Fischer’s exact 
test were used to compare categorical variables. All sta-
tistic tests were two-tailed and p < 0.05 was considered as 
significant. 

RESULTS

Forty-four enteroscopies were performed on 39 patients, 24 
males and 15 females. The median age was 74 years (18-89) 
and the median weight was 70 kg (51-105). Every patient 
fulfilled the inclusion criteria and no patients were exclud-
ed. The anesthetic risk was as follows: ASA1, 12 patients; 
ASA II, 23 patients; and ASA III, nine patients. Comorbidities 
were as follows: none, 14 cases; heart disease, 18; chronic 
kidney failure, two; cirrhosis of the liver, two; heart disease 
and COPD, one; heart disease and chronic kidney failure, 
one; diabetes, one; and COPD, one. 

Indications for enteroscopy were as follows: gastroin-
testinal bleeding of an obscure origin, 26; anemia, five; 
abdominal pain, four; chronic diarrhea two; constitutional 
syndrome, two; ileitis, one; Peutz Jehgers syndrome, two; 
cancer suspicion, one; and postpolypectomy control, one. 

The enteroscopy findings were as follows: arteriovenous 
malformation, 16; polyps, four; stenosis, two; recent bleed-
ing with unidentified source, two; malignant neoplasm, 
one; jejunal ulceration, one; enteritis, one; celiac disease, 
one; erosion, one; and no alterations, 15 (Table 1 and Figs. 
2 and 3).

Thirty-six enteroscopies were anterograde and eight were 
retrograde. The median of the explored tract length was Fig. 1. Fluoroscopic control during an exploration image.
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100 cm (30-200) and the median length of the procedure 
was 52 minutes (20-120). Therapeutic maneuvers were per-
formed in 21 cases, argon electrocoagulation in 15 cases, 
balloon dilation in two cases and polypectomy in four cas-
es. The drugs and doses used for sedation are shown in 
table 2:

•  Propofol was used alone in 23 cases and the median 
dose was 330 mg (80-705). 

•  Propofol and midazolam was used in ten cases and 
the median dose was 446 mg (196-600) of propofol 
and 2.5 mg (1-5) of midazolam. 

•  Propofol, midazolam and fentanyl were used in two 
cases and the median dose of propofol was 152 mg 
(20-285); of midazolam, 6.5 mg (5.5-7.5); and of fen-
tanyl, 0.05 mg.

•  Propofol and fentanyl were used in two cases. The 
median dose of propofol was 546 mg (191-901) and 
of fentanyl, 0.05 mg. 

•  Midazolam and fentanyl were used in seven cases and 
the median dose of midazolam was 5 mg (3.75-7.5) and 
of fentanyl, 0.10 mg (0.05-0.10).

Except for the seven cases in which midazolam and fentanyl 
were used from the beginning, sedation was started with 
propofol, then midazolam and/or fentanyl was added later 
when necessary. This was decided according to endosco-
pists’ criteria of a sufficient level of sedation, midazolam 
was used instead of increasing the propofol dose and fen-
tanyl was administered in the case of pain.

Ten complications were recorded and these included the 
following: mild arterial desaturation in two cases, hypoten-
sion in three cases, bradycardia in two cases and hyperten-
sion in three cases. All complications were easily resolved 
spontaneously or with simple maneuvers such as the jaw-
thrust technique, an increase in oxygen flow rate, saline 
infusion or administration of a low atropine dose, and no 
extraordinary measures were required. 

The average propofol dose when administered alone 
(338.57 mg) with the average dose used when associat-
ed with midazolam (410.30 mg) was compared and the 
difference was not statistically significant (p = 0.269). The 
relationship between sex, age, comorbidities, therapeutic 
maneuvers, length of the procedure, propofol dose and the 
type of sedative used and the occurrence of complications 
was also analyzed but it was not significant (Table 3). No 
procedures were cancelled or ended ahead of schedule. 
No patients required hospitalization after the procedure 
and no complications were reported within 30 days of the 
procedure.

Table 1. Indications of enteroscopy and diagnosis

Indications Findings

Bleeding of an obscure origin: 26
Anemia: 5 

Abdominal pain: 4 
Chronic diarrhea: 2

Constitutional syndrome: 2
Ileitis: 1

Peutz Jeghers: 2 
Cancer suspicion: 1 

Postpolypectomy control: 1 

Arteriovenous malformation: 16
Polyps: 4 

Stenosis: 2
Recent bleeding with 
unidentified source: 2 

Malignant neoplasm: 1
Jejunal ulceration: 1

Enteritis: 1
Celiac disease: 1 

Erosions: 1
Unaltered: 15

Fig. 2. Ischemic stenosis in the proximal jejunum. 

Fig. 3. Polyp of the jejunum (hamartoma).

Table 2. Type of sedation used

Drugs used for sedation No. cases

Propofol used alone 23

Propofol and midazolam 10

Propofol, midazolam and fentanyl 2

Propofol and fentanyl 2

Midazolam and fentanyl 7
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DISCUSSION

This study aimed to assess if deep enteroscopy can be per-
formed safely and effectively when sedation is administered 
by the endoscopy team, without an anesthetist. We prospec-
tively recorded the results obtained from the 44 consecutive 
explorations referred to the Endoscopy Unit due to common 
indications for this procedure. The monitoring and sedation 
protocol was the same as that used for advanced endos-
copy in our unit. A trained nurse was exclusively assigned 
to the monitoring and administration of sedation and anal-
gesia under the guidance of the endoscopist. There is very 
little published information about sedation in enteroscopy. 
Although there are some studies of endoscopist-directed 
sedation with benzodiazepines and opioids, most of the 
publications affirm that anesthetists are responsible and that 
deep sedation or general anesthesia are used (16). 

In terms of efficacy, our data are similar to those described 
in other series, with all explorations completed, a diag-
nosis success rate of 65.9% and therapeutic maneuvers 
performed in 47.75% of patients. The diagnosis success 
and therapeutic maneuvers rates were 41-65% and 7-50%, 
respectively, in a recent study (17). With regard to the safe-
ty of the endoscopic technique, this study had satisfactory 
results and there were no related complications. This is in 
accordance with published studies which report very low 
enteroscopy complication rates, in the order of 1 to 1.6% 
(18-20). Finally, it is worth noting that no complications 
were reported that arose from sedation; this was one of the 
objectives of this study. Minor complications were reported 
that were resolved with simple maneuvers in 22.7% of cas-
es. It was not necessary to interrupt the procedure, intubate 
the patient or perform resuscitation maneuvers in any case. 
This is particularly important considering that 68% of the 
patients had comorbidities and that the median age was 
high at 74 years. Once again, these figures are similar to 
those of published studies which reported minor complica-
tions derived from sedation in 14-33% of the cases (21-23).

The quality parameters that must be considered when 
assessing who is responsible for sedation during diges-
tive endoscopic procedures include efficacy, safety and 
efficiency. At present, there is a large amount of scientific 
evidence that demonstrates that properly trained non-anes-

thetist professionals with suitable materials obtain high lev-
els of these parameters, not only in basic endoscopy but 
also in advanced endoscopy (24-29). In the case of deep 
enteroscopy, only a few studies have been published that 
specifically refer to sedation. Different patterns of seda-
tion were assessed, including the use of benzodiazepines 
and opioids, propofol associated or not with pentazocine, 
anesthesia with or without orotracheal intubation that was 
administered by endoscopists and trained nurses in some 
cases and by anesthetists in other cases. The results regard-
ing efficacy and safety are satisfactory, with little variation 
among the different regimes and a tendency for more com-
plications with a longer procedure length or when anesthe-
sia is employed (22). Judah JR et al. compared the results 
of nurse-administered and anesthetist-administered seda-
tion during spiral enteroscopy in a series of 91 patients. 
This study found that there were no significant differences 
between both groups except for a shorter time of the pro-
cedure when sedation was administered by nurses (39 min-
utes vs 46) and a higher rate of findings when administered 
by anesthetists (74.1% vs 50%) (30).

With regard to efficiency, and even though it was not the 
objective of this study, it is clear that healthcare cost is 
substantially lower if sedation is performed by non-anes-
thetists. This has been confirmed by other studies (31-32). 
In this regard, it must be pointed out that in this study every 
procedure was performed on an outpatient basis, without 
hospitalization or special unit occupation. 

Our series appears to endorse that duly trained and well 
equipped non-anesthetist staff can be responsible for seda-
tion during enteroscopy with an overtube, at least in low 
anesthetic risk patients. Nevertheless, we must acknowl-
edge that our study was carried out in only one center and 
included a small number of procedures. For these reasons, 
it would be interesting to perform research studies with 
more hospitals and including a higher number of cases, so 
that solid conclusions can be drawn. 
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Table 3. Complications and their relationship with variables 

Variable No complications Complications p

Sex Male 23%/female 22% 1

Average age 66 y 74 y 0.118

Comorbidities 27% 16% 0.489

Therapeutic 27% 18% 0.721

Average length of the procedure 51 min 46 min 0.536

Average propofol dose 318 mg 245 mg 0.367

Type of sedative
6/23 P

3/10 P + M
1/7 M + F

0.73

P: propofol; M: midazolam; F: fentanyl; y: years.
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