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Same-day bidirectional endoscopy with nonanesthesiologist
administration of propofol: safety and cost-effectiveness
compared with separated exams

Alfredo J. Lucendo?, Angel Arias®, Sonia Gonzalez-Castillo?, Teresa Angueira?,
Danila Guagnozzi®, Mariluz Fernandez-Fuente®, Mercedes Serrano-Valverde?,
Marta Sanchez-Cazalilla?, Oliver Chumillas?, Maruja Fernandez-Ordonez”

and José M. Tenias®

Background and aim The safety and cost-effectiveness
of a combination of esophagogastroduodenoscopy (EGD)
and colonoscopy [or bidirectional endoscopy (BDE)]
versus alternative-day EGD and colonoscopy when using
nonanesthesiologist administration of propofol have never
been evaluated.

Patients and methods This was a single-center
prospective registry of consecutive American Society of
Anaesthesiology class I-Ill outpatients undergoing EGD,
colonoscopy, and BDE. Propofol was the sole sedative
used. Adverse events, recovery time, and procedure-
related costs were analyzed.

Results Among the 1500 study participants (51.5%
women), EGD, colonoscopy, and BDE were carried out on
449, 702, and 349 patients, respectively. All patients were
discharged directly from the endoscopy unit. No sex
differences were found with respect to age (mean 54.4,
range 18-96 years), BMI, or procedure type. Propofol
doses for BDE were 25.9% less than when EGD and
colonoscopy were performed separately (P<0.001).
Adverse events, including transient O, saturation less
than 90%, systolic blood pressure less than 90 mmHg,
and bradycardia (<50 bpm), appeared in 10.7% of single
EGD and 8.6% of EGD within BDE; for colonoscopies,

Introduction

The use of sedation in gastrointestinal (GI) endoscopy has
experienced an upward trend worldwide over the last
decade [1-8]. Initially used only for more complex
endoscopic procedures, sedation is now commonly used in
esophagogastroduodenoscopy (EGD) and especially in colo-
noscopy. Both are better tolerated in terms of patient
satisfaction and willingness to repeat the examination when
sedation is provided [9,10].

Propofol is an ideal agent for relatively short outpatient
procedures [11] that combines a rapid onset of action
(3045 s) with a short duration of effect (4-8 min). Although
previous meta-analyses comparing propofol-based sedation
with traditional sedative agents found that it had similar rates
of adverse effects, it was also shown to decrease both time to
sedation and recovery time, as well as to increase the quality
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the figures were 8.6 and 9.5%, respectively (P=NS).
Recovery time to discharge after BDE was 47.9% shorter
than when EGD and colonoscopy were performed
separately (P<0.001). The cost of same-day BDE was
28.1% lower than that of EGD and colonoscopy performed
as separated procedures (P<0.001).

Conclusion Same-day BDE with nonanesthesiologist
administration of propofol resulted in reductions in
propofol doses, recovery time, and procedure-related costs
as compared with carrying out EGD and colonoscopy
separately, without an increase in adverse events. Eur J
Gastroenterol Hepatol 00:000-000 © 2013 Wolters Kluwer
Health | Lippincott Williams & Wilkins.
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of endoscopic examination, providing higher patient satisfac-
tion for most endoscopic procedures [9,12,13]. In addition,
propofol sedation is cost-effective when administered by a
nurse under the supervision of an endoscopist [14], saving
the cost of an anesthesiologist involved, which can increase
up to 285% [15]. In fact, nonanesthesiologist administration
of propofol (NAAP) sedation in clinical practice is supported
by a number of studies [16]. Endoscopist-administered
propofol sedation for colonoscopy has been found to lead to a
better level of satisfaction and fewer side-effects than
anesthetist-administered deep sedation in a recent controlled
trial [6]. Finally, although some patients report pain on
injection of propofol, it can be prevented by administering
the drug through the anticubital vein [17].

Same-day EGD and colonoscopy (also called bidirectional
endoscopy or BDE) is becoming common in clinical
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practice, with an estimated 10% or more of patients
referred for upper or lower endoscopy receiving same-day
BDE [18,19]. The diagnostic yield of same-day BDE in
identifying potential bleeding sources in patients inves-
tigated for nonacute GI bleeding has been shown
repeatedly [20-22].

According to four recent studies, three carried out in Asia
[23-25] and one in Europe [26], the optimal sequence
for same-day BDE is EGD, followed by colonoscopy. All
four studies found that in this order, the procedure was
better tolerated by both nonsedated patients [23,26] and
those sedated by an anesthesiologist, with the latter
requiring a lower overall dose of propofol [24]. To date,
the use of NAAP in BDE has not been fully evaluated;
thus, the safety of endoscopist-controlled sedation when
performing two exams in one procedure, its effect on
optimizing patient turnover in the endoscopy unit, and
the possible cost savings of such a method have not been
specifically assessed until now. This study aims to answer
questions related to endoscopist-supervised NAAP in
outpatients referred to a single Spanish hospital for same-
day BDE.

Patients and methods

Patients

From February 2011 to December 2012, all adult (> 18 years)
outpatients undergoing sedated EGD, colonoscopy, or
same-day BDE in our endoscopy unit were eligible to
participate in this study. At the time of referral for
endoscopy, each patient’s American Society of Anesthe-
siologists (ASA) class was assessed in our gastroenterology
outpatient clinic. Previous allergic reactions to sedative
agents as well as contraindications for these agents
and concomitant drugs were also assessed. Written
informed consent was obtained from each patient.

Exclusion criteria included inability to provide informed
consent, head and neck anatomy that could complicate
airway rescue (Mallampati score > 11 [27]), sleep apnea
syndrome, ASA class greater than III, a foreseeable
duration of the procedure of greater than 1h, or
pregnancy. The registry supporting this study was
approved by the local institutional Research Committee.

Endoscopic and sedation procedures

Endoscopic exams were carried out in accordance with
the current regional law (Disposition 1/2007 of The
Castilla-La Mancha Health Service or SESCAM) that
stipulates which patients can receive sedative agents
administered by specially trained physicians without the
participation of an anesthesiologist. All endoscopists and
nurses in our department had participated in a structured
theoretical and practical training program on nonanesthe-
siologist administration of sedatives.

Propofol was used as the sole sedative agent and was
administered by a nurse under the supervision of the

endoscopist performing the procedure, who determined
dosage frequency and amounts. Oxygen (O,) was admin-
istered through a nasal cannula (21/min). ASA class, age,
sex, body weight, and height were recorded. Baseline vital
signs, including heart rate, blood pressure (BP), and pulse
oximetry O, saturation were obtained in every patient
before induction of sedation.

In patients with a referral for both EGD and colonoscopy
in the same sedation procedure, EGD was always carried
out first.

NAAP was initiated with a standard 1 mg/kg bolus; in case
of patients with ASA class III and older than 65 years of
age, the initial dose was 0.5 mg/kg. Repeated boluses
of 10-20mg of propofol were then administered on
demand at 30-60s intervals for the entire duration of the
procedure. The level of sedation was designed to
maintain the patient between a score of 2 and 4 in the
Modified Observer’s Assessment of Alertness/Sedation
score [28]. Propofol bolus frequency and dose were
titrated to patient response, including vital signs and
manifestations of restlessness or discomfort. No max-
imum allowed dosage of propofol was predefined.

Oral intake of clear liquids was allowed until 2h before
the endoscopic procedure, and, in the case of patients
undergoing both a colonoscopy and BDE, 41 of poly-
ethylene glycol solution was used for bowel preparation.
Continuous heart rate and pulse oximetry O, saturation
were monitored throughout the endoscopic procedure,
with BP being assessed at 5 min intervals.

Adverse events were defined as hypoxemia (reduction in
oxygen saturation <90% for more than 10s) requiring
supplemental O, through a nasal cannula in excess of
2 1/min, transient systolic hypotension (systolic BP <90
mmHg) not requiring any active medical treatment, or
bradycardia (< 50beats/min) that reversed after the
administration of 1 mg of atropine.

Serious adverse events were defined as hypoxemia requiring
bag-mask ventilation, systolic hypotension (< 90 mmHg), or
persistent bradycardia requiring liquid infusion and specific
medical treatment.

Discharge criteria included stable vital signs, with the
patient alert and oriented with respect to time, place, and
person, with no pain or bleeding, and able to dress
and walk without assistance. Recovery time was defined
as the period from the extraction of the endoscope to
hospital discharge, with the patient completely dressed
and conscious.

Cost analyses

"To assess the cost savings for the health system when two
separate procedures are substituted by BDE, the costs of
fungible material (including gloves, materials for placing
and maintaining a peripheral venous access, nasal
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cannulas, disposable foot covers and smocks, syringes,
needles, and endoscopic biopsy forceps), drugs (propofol
and atropine ampoules), and personnel costs for the
various recovery times (including a three-person team
composed of a gastroenterologist, a registered nurse
specially trained in endoscopy and sedation, and an
auxiliary nurse) were evaluated for each procedure.
Individual prices for all endoscopic and disposable
materials were obtained from our hospital supply depart-
ment; personnel costs/h were obtained from salary data
provided by the hospital administration. Fixed costs,
which included those related with technique-specific
items (such as endoscope bite-blocks in gastroscopy), as
well as personnel time for scope processing and explora-
tion, were not taken into account as these did not vary
between separate procedures and BDE.

Statistical analysis

The required sample size was estimated for a noninfer-
iority contrast between the bidirectional versus separated
procedure estimating that the rate of adverse effects
would not exceed 5-6% (extracted from preliminary
studies) in both groups and estimating a noninferiority
limit of 3%. On the basis of these premises and with a
power of 80%, between 1106 and 1550 patients needed to
be recruited among different groups.

Various indicators were summarized with descriptive
statistics. Mean and SD were used for quantitative
variables, and absolute and relative frequencies for
qualitative variables. The contrast between the different
indicators for efficacy and safety was determined using
the y*-test (categorical indicators) or a Student’s 7-test
(quantitative indicators). The association between pro-
pofol doses and independent variables was assessed by
multiple linear regression.

All calculations were carried out using the PASW statistical
package, version 18.0 (SPSS Inc., Chicago, Illinois, USA).

Results

Patient characteristics

During the study period, data from 1500 consecutive
outpatients (51.5% women) undergoing EGD (449
patients; 29.9%), colonoscopy (702 patients; 46.8%), or
BDE (349; 23.4%) in our department were prospectively
registered (Table 1). The mean age of the patients was
54.4 years (range: 18-96 years) and the mean BMI
was 26.03kg/m? (range: 11.7-47), with no significant
differences between sexes for age and BMI. Overall,
45.8% of patients were categorized as ASA class 1, 38.6%
were ASA class 11, and 15.6% were ASA III.

Five different endoscopists assisted by six nurses per-
formed all the procedures; no significant differences were
observed among the results of the different explorers.
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Some type of therapeutic intervention (including polyp
or mucosal resections, tissue coagulations or ablations,
and rubber banding of hemorrhoids) was performed in
15.8% of EGD and in 31.6% of colonoscopies indepen-
dent of whether they were carried out separately or as
part of a bidirectional exam.

Propofol dosages

The mean dose of propofol administered was 152.3+
63.5 mg/patient in patients undergoing EGD alone,
168.2+71.2 mg in colonoscopies, and 237.6+85.3 mg in
patients undergoing BDE. The latter represents a 25.9%
reduction in propofol dosage compared with the hypothe-
tical case of performing each exam separately.

Statistically significant relationships were observed between
propofol doses and patient age, weight/BMI, and ASA class.
The amount of propofol administered was correlated directly
with patient weight (Spearman’s p = 0.135; P < 0.001) and
BMI (p=0.077; P=0.014) and correlated inversely with
age (p=-0.397; P<0.001) and ASA class (p = —0.336;
P <0.001) (Fig. 1). After stratification according to the type
of exploration, the same significant relationships remained
for EGD and BDE; in the case of colonoscopy, significant
associations between dose, age, and ASA class persisted,
whereas that with body weight did not.

Safety-related events

Mean O, saturation, systolic BP, diastolic BP, and heart
rate were similar before and during sedation irrespective
of the type of endoscopic exam performed (Table 2).

Overall, adverse events occurred in 159 patients (10.6%),
and included transient hypoxemia, hypotension, and/or
bradycardia. These occurred in 10.7% of patients under-
going EGD versus 8.6% of patients undergoing EGD
within a BDE (P=0.323) and in 8.8 versus 9.5% of
patients undergoing a colonoscopy alone versus a colono-
scopy within a BDE (P = 0.899), respectively.

Table 1 Characteristics of the patients included in our study

EGD Colonoscopy BDE
Characteristics (n=449) (n=702) (n=349)
Sex [n (%)]

Male 248 (55.2) 351 (50) 129 (37)
Female 201 (44.8) 351 (50) 220 (63)
Age [mean (SD)] 46.5 (18.8) 58 (14.7) 57.4 (15.2)

ASA class [n (%)]
| 267 (59.5) 281 (40) 139 (40.3)
I} 1 18 (26.3) 307 (43.7) 154 (44.1)
1] 4 (14.2) 114 (16.2) 6 (16)
BMI [mean (SD)] (kg/m?) 24 7 (4.1) 27.2 (4.6) 271 (4.2)
Weight [mean (SD)] (kg) 72.2 (13.7) 75.2 (14.1) 75.4 (13.8)
Type of procedure [n (%)]
Diagnostic 375 (83.5) 468 (66.7) 218 (62.5)
Therapeutic 74 (16.5) 234 (33.3) 131 (375)

In the case of bidirectional endoscopy (BDE), a procedure was considered to be
therapeutic when at least one of its components was therapeutic.
ASA, American Society of Anesthesiologists; EGD, esophagogastroduodenoscopy.
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of Anaesthesiology.

O, saturation decreased to less than 90% at any given
time point during an EGD in 23 (5.1%) single-procedure
exams and in 20 (5.7%) EGD exams performed within a
BDE. This adverse event was also observed in 13 (1.8%)
patients undergoing a colonoscopy alone and in eight
(2.3%) patients undergoing the same procedure within a
BDE (Table 3). Severe hypoxemia (O, saturation <90%
for more than 10s requiring bag-mask ventilation) was
only observed in two (0.4%) patients undergoing EGD,
one (0.1%) patient undergoing colonoscopy, and one
patient (0.3%) undergoing BDE.

The prevalence of hypotension (defined as systolic BP
< 90 mmHg) did not differ between EGD and colonoscopies
when carried out separately or as part of a BDE (Table 3).

Finally, transient bradycardia (< 50 beats/min) was more
frequently documented during EGD performed alone
than when carried out as a part of a BDE (4.4 vs. 1.4%;
P=0.015) whereas no significant differences were
documented for colonoscopies (6.1 vs. 5.2%) (Table 3).
The administration of atropine (1 mg) was only needed in
10 (0.7%) patients.

ASA class and age were found to be associated with the
prevalence of adverse events, with some kind of adverse
event occurring in 56 (8.2%) ASA class I patients, 67
(11.6%) ASA class II patients, and 36 (15.4%) ASA class
III patients (P =0.005). Patient age was also associated
with the occurrence of adverse events. The mean age of
patients with no adverse events was 53.9*16.8 years,
compared with 58.9+16.8 years for patients with some
type of documented adverse event (P < 0.001).

Completeness of exams and recovery time

No endoscopic procedure had to be interrupted because
of adverse events. The ratios of cecal intubation or
ileal cannulation did not differ between colonoscopies
performed alone (93.8%) or carried out as a part of a
bidirectional exam (92.8%; P = 0.563).

The average recovery time was 13.77 min (5.8): 14.3 min for
EGD, 13.2min for colonoscopy, and 14.3min for BDE
(P>0.05). The overall recovery time did not differ
between various ASA classes. Other parameters such as
age, sex, or BMI were not associated with a prolonged
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Table 2 Sedation-related parameters of 1500 consecutive outpatients undergoing nurse-administered propofol sedation for
esophagogastroduodenoscopy, colonoscopy, or same-day bidirectional endoscopy, which consisted of EGD (BDE/EGD) plus colonoscopy

(BDE/colonoscopy) carried out consecutively

BDE (n=349)
EGD (n=449) Colonoscopies (n=702) Overall BDE/EGD BDE/colonoscopy

O, saturation % (pulse oximetry) [mean (SD)]

Baseline 98.6 (1.8) 98.4 (1.9) 98.6 (1.5) 98.4 (1.9) 98.7 (1.7)

During endoscopy 98.1 (3.3) 98.5 (2.4) 98.3 (2.2) 98 (2.9) 98.6 (2.2)
Systolic blood pressure [mean (SD)] (mmHg)

Baseline 131.4 (19.8) 141.2 (20.4) 133.7 (17.7) 140.3 (21.1) 127 (19.5)

During endoscopy 121.6 (17.8) 125.7 (19.4) 124.3 (16.7) 126.1 (19.7) 122.3 (18.1)
Diastolic blood pressure [mean (SD)] (mmHg)

Baseline 81.4 (13.4) 85.1 (13.4) 81 (11.2) 84.1 (12.2) 779 (14.2)

During endoscopy 771 (13.2) 78.6 (12.6) 76.9 (11.2) 775 (13.8) 76.1 (12.2)
Heart rate [mean (SD)] (bpm)

Baseline 74.7 (16) 76.7 (15.5) 77 (12.8) 78.7 (14.5) 75.3 (14)

During endoscopy 72.5 (14.4) 67.3 (12.5) 72.1 (12.3) 75.4 (14) 68.8 (12.5)

BDE, bidirectional endoscopy; bpm, beats/min; EGD, esophagogastroduodenoscopy.

Table 3 Adverse events documented in 1500 consecutive outpatients undergoing esophagogastroduodenoscopy, colonoscopy, and same-
day bidirectional endoscopy, which consisted of an EGD (BDE/EGD) and a colonoscopy (BDE/colonoscopy) carried out consecutively

EGD (n=449) BDE/EGD (n=349) P Colonoscopy (n=702)  BDE/Colonoscopy (n=349) P

Hypoxemia [n (%)]

Pulse oximetry saturation <90% 23 (5.1) 20 (5.7) 0.719 13 (1.8) 8 (2.3) 0.601
Hypotension [n (%)]

Systolic blood pressure <90 mmHg 5(1.1) 5 (1.4) 0.759 6 (0.8) 7 (2) 0.134
Bradycardia [n (%)]

Decreased heart rate <50 bpm 20 (4.4) 5 (1.4) 0.015 43 (6.1) 18 (5.2) 0.585
Propofol dosages (mg) 152.3 (63.5) 139.7 (66.3) 0.003 168.2 (71.2) 98.5 (55.5) <0.001
Duration of the exam [mean (SD)] (min) 9.73 (5.8) 9.53 (4.9) 0.607 25.27 (12.7) 22.98 (10.4) 0.002

BDE, bidirectional endoscopy; bpm, beats/min; EGD, esophagogastroduodenoscopy.

recovery time. No patients needed to be admitted to
hospital after colonoscopy; all of them were discharged
directly from the endoscopy unit. The overall recovery time
after a BDE was 47.9% shorter than if the EGD had been
performed separately from the colonoscopy (13.2 min), thus
improving patient turnover in the endoscopic unit, that is
the number of procedures that can be performed a day.

Healthcare-related costs

On average, same-day BDE cost €68.10/patient (SD
15.40; range €41.50-186.50), which represents a 28.41%
reduction in comparison to carrying out a gastroscopy
[costing €38.96 (SD 8.2; range 23.8-88.4)/patient] and a
colonoscopy [€56.18 (SD 13.7; range 32.5-150.5)/pa-
tient] (P < 0.001) separately (Table 4).

Discussion

This observational study assesses the advantages in
terms of the safety and cost-effectiveness of carrying
out same-day BDE in patients referred for both gastro-
scopy and colonoscopy. We have shown that NAAP for
BDE was not associated with an increased risk of hypo-
xemia, hypotension, or bradycardia in comparison with EGD
and colonoscopy carried out separately, despite the longer
duration of the exam and increased doses of sedatives.

Copyright © Lippincott Williams & Wilkins. Unauthorized reproduction of this article is prohibited.

Propofol is used widely as an anesthetic drug largely
because of its rapid onset and offset effects and its
relative lack of ‘hangover’ effects. In the past few years,
the use of propofol for GI endoscopy and other
interventional procedures [29] has increased worldwide,
with clear evidence that NAAP is effective, safe, and cost
effective [7], as proved by the establishment of new
terms such as ‘NAAP’ and ‘NAPS’ (nurse-administered
propofol sedation) [30]. Although moderate sedation with
midazolam and opioids remains the standard method in
many settings [31], propofol is increasingly becoming the
preferred sedative agent for routine and advanced
endoscopic procedures [32,33]. Published research on
its use in BDE is limited to propofol administered by
anesthesiologists and a single research exclusively asses-
sing respiratory adverse events (defined as an episode
of apnea or airway compromise requiring bag-mask
ventilation) in GI endoscopy under NAPS [34]; when
administered for EGD plus colonoscopy, the authors
reported an event rate of only 0.19%.

Previous research on BDE has indicated that EGD,
followed by colonoscopy should be the procedural order
of choice [23-26]. This procedural sequence was shown
to affect the quality of EGD in same-day BDE
significantly, with the quality of scope-tip retroflexion,
visualization of the angular fold, and the general
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Table 4 Procedure-related costs for esophagogastroduodenoscopy, colonoscopy, and same-day bidirectional endoscopy

Costs (€) EGD (n=430) Colonoscopy (n=680) BDE (n=343)
Fungibles (SD) 9.99 (4.5) 8.26 (4.8) 11.68 (3.5)

Drugs (SD) 0.84 (0.35) 0.93 (0.39) 1.31 (0.47)

Personnel costs (SD) 28.12 (8.04) 46.94 (13.48) 55.13 (13.66)

Overall cost (SD; rank) 38.96 (8.2; 23.8-88.4) 56.18 (13.7; 32.5-150.5) 68.1 (15.4; 41.5-186.5)

Data are expressed as mean (SD) in Euros per procedure.
BDE, bidirectional endoscopy; EGD, esophagogastroduodenoscopy.

assessment of the stomach and upper GI tract being
superior when EGD was performed first [23]. This is
most likely because of fact that the abdominal bloating
caused by insufflation of air during colonoscopy leads to
reduced tolerance of a subsequent EGD [25]. In this
context, it is possible that colon insufflation with carbon
dioxide [35] could improve upon previous results,
although this has yet to be assessed for BDE procedures.
It is worth noting that the procedural order was
consistent in both sedated [24] and nonsedated pa-
tients [23-25] in previously developed investigations.
After these results, in our study, EGD was performed first
in every BDE with NAAP. To the best of our knowledge,
this particular strategy had never been fully evaluated
before, and after our results, we can reaffirm that the
procedure is as safe and efficient as had been shown
previously in individual procedures.

It has been shown that the use of propofol as the sole
sedative agent shortens the time in the endoscopy unit,
leading to a quicker recovery [9,36,37]. Our study has also
shown that the recovery and discharge time did not
increase for BDE when compared with carrying out both
exams separately, but it was reduced by half of what it
would have been had both exams been carried out
separately. This allows for improvements in patient turn-
over, which makes additional exams within the same
working day possible. Carrying out same-day BDE in those
patients referred for EGD and colonoscopy also led to
greater cost-effectiveness, not only because the same
fungible material (especially material for achieving and
maintaining a peripheral venous access, disposable gloves,
and endoscopic biopsy forceps) could be used in both
exams but also because there was a 25.9% reduction in
propofol dosages, mainly during the colonoscopy part of the
BDE procedure. In addition, the savings in personnel led to
cost reductions of 28.41% compared with carrying out both
procedures separately. There are other cost savings not
quantified by our study, for example, the fact that patients
do not need to travel repeatedly to the hospital avoids the
loss of an additional work day. Taking into account that
patients undergoing sedation are recommended to come to
the hospital accompanied and not to drive after the
procedure, the benefits of same-day BDE in economic
terms also extend to labor and family environments.

Our study has the strength of prospectively including
every consecutive ASA I-III outpatient referred for GI

endoscopy under NAAP at our hospital. It is noteworthy
that despite documenting significantly more adverse
events in ASA III and elderly patients, all 1500 recruited
patients were discharged directly from the endoscopic
unit with no further sedation-related complications.

However, this study also presents several limitations,
which would have been overcome if a randomized-
controlled trial had been conducted: the observational
nature of the design may have led to selection bias when
comparing the various types of procedures. However, we
believe that this was irrelevant, especially as the multi-
variate analysis showed that the differences persisted
after adjustment for comorbidity (expressed in terms of
ASA class), age, weight, and other factors. In addition, the
impact of improved patient turnover because of increased
availability of specialized staff to perform additional daily
examinations and its effect on the waiting-list for endo-
scopy and a possible reduction in the time for achieving a
diagnosis were not assessed.

Conclusion

NAAP for same-day BDE should be recommended for
those patients requiring both EGD and colonoscopy, as it
is not only just as safe but also provides additional
benefits in terms of propofol dose reductions, procedure-
related cost savings, and improvements in patient turn-
over in the endoscopy unit. Further randomized clinical
trials should be carried out to confirm our results.

Acknowledgements

Author contributions: Alfredo J. Lucendo: study concept
and design, patient diagnoses (performance of endoscopic
exams), interpretation of data, collection of data, drafting
of the manuscript, and approval of the final version of the
manuscript. Angel Arias: data recording, analysis and
interpretation of data, critical revision of the article with
important intellectual contributions, and approval of the
final version of the manuscript. Sonia Gonzalez-Castillo:
patient diagnoses (performance of endoscopic exams),
collection of data, analysis and interpretation of data, and
approval of the final version of the manuscript. Teresa
Angueira: patient diagnosis (performance of endoscopic
exams), collection of data, critical revision of the article
with important intellectual contributions, and approval of
the final version of the manuscript. Danila Guagnozzi:
patient diagnoses (performance of endoscopic exams),
collection of data, and approval of the final version of the

Copyright © Lippincott Williams & Wilkins. Unauthorized reproduction of this article is prohibited.



manuscript. Mariluz Ferndndez-Fuente: patient diagnosis
(performance of endoscopic exams), data acquisition,
critical revision of the article with important intellectual
contributions, and approval of the final version of the
manuscript. Mercedes Serrano-Valverde: data acquisition,
critical revision of the article with important intellectual
contributions, and approval of the final version of the
manuscript. Marta Sanchez-Cazalilla: patient diagnosis
(performance of endoscopic exams), collection of data,
critical revision of the article with important intellectual
contributions, and approval of the final version of the
manuscript. Oliver Chumillas: patient diagnosis (perfor-
mance of endoscopic exams), data acquisition, critical
revision of the article with important intellectual
contributions, and approval of the final version of the
manuscript. Maruja Fernandez-Ordénez: data acquisition
and recording, analysis and interpretation of data, critical
revision of the article with important intellectual
contributions, and approval of the final version of the
manuscript. José M. Tenias: study concept and design,
analysis and interpretation of data, critical revision of the
article with important intellectual contributions, and
approval of the final version of the manuscript.

Conflicts of interest
There are no conflicts of interest.

References

1 Cohen LB, Wecsler JS, Gaetano JN, Benson AA, Miller KM, Durkalski V,
et al. Endoscopic sedation in the United States: results from a nationwide
survey. Am J Gastroentero/ 2006; 101:967-974.

2 Redondo-Cerezo E, Sanchez-Robaina A, Martinez Cara JG, Ojeda-Hinojosa M,
Matas-Cobos A, Sanchez Capilla AD, et al. Gastroenterologist-guided
sedation with propofol for endoscopic ultrasonography in average-risk and
high-risk patients: a prospective series. Eur J Gastroenterol Hepatol 2012;
24:506-512.

3 Horiuchi A, Nakayama Y, Kajiyama M, Kato N, Kamijima T, Ichise Y, et al.
Safety and effectiveness of propofol sedation during and after outpatient
colonoscopy. World J Gastroenterol 2012; 18:3420-3425.

4  Paspatis GA, Manolaraki MM, Tribonias G, Theodoropoulou A, Vardas E,
Konstantinidis K, et al. Endoscopic sedation in Greece: results from a
nationwide survey for the Hellenic Foundation of gastroenterology and
nutrition. Dig Liver Dis 2009; 41:807-811.

5 Repici A, Pagano N, Hassan C, Carlino A, Rando G, Strangio G, et al.
Balanced propofol sedation administered by nonanesthesiologists:
the first ltalian experience. World J Gastroenterol 2011; 17:3818-3823.

6 Poincloux L, Laquiere A, Bazin JE, Monzy F, Artigues F, Bonny C, et al.

A randomized controlled trial of endoscopist vs. anaesthetist-administered
sedation for colonoscopy. Dig Liver Dis 2011; 43:553-558.

7 Lucendo AJ, Olveira A, Friginal-Ruiz AB, Guagnozzi D, Angueira T,
Fernandez-Fuente M, et al. Nonanesthesiologist-administered propofol
sedation for colonoscopy is safe and effective: a prospective Spanish
study over 1000 consecutive exams. Eur J Gastroenterol Hepatol 2012;
24:787-792.

8 Molina-Infante J, Duefias-Sadornil C, Mateos-Rodriguez JM, Perez-Gallardo B,
Vinagre-Rodriguez G, Hernandez-Alonso M, et al. Nonanesthesiologist
administered propofol versus midazolam and propofol, titrated to moderate
sedation, for colonoscopy: a randomized controlled trial. Dig Dis Sci 2012;
57:2385-2393.

9 McQuaid KR, Laine L. A systematic review and meta-analysis of randomized,
controlled trials of moderate sedation for routine endoscopic procedures.
Gastrointest Endosc 2008; 67:910-923.

10 Rex DK, Imperiale TF, Portish V. Patients willing to try colonoscopy without
sedation: associated clinical factors and results of a randomized
controlled trial. Gastrointest Endosc 1999; 49:554-559.

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

NAAP in same-day bidirectional endoscopy Lucendo et al. 7

Manolaraki MM, Stroumpos C, Paspatis GA. Sedation in gastrointestinal
endoscopies [Part 1]. Ann Gastroenterol 2009; 22:90-96.

Singh H, Poluha W, Cheung M, Choptain N, Baron K, Taback SP. Propofol
for sedation during colonoscopy. Cochrane Database Syst Rev 2008;
4:CD006268.

Qadeer MA, Vargo JJ, Khandwala F, Lopez R, Zuccaro G. Propofol versus
traditional sedative agents for gastrointestinal endoscopy: a meta-analysis.
Clin Gastroenterol Hepatol 2005; 3:1049-1056.

Vargo JJ, Zuccaro G Jr, Dumot JA, Shermock KM, Morrow JB, Conwell DL,
et al. Gastroenterologist-administered propofol versus meperidine and
midazolam for advanced upper endoscopy: a prospective, randomized trial.
Gastroenterology 2002; 123:8-16.

Hassan C, Benamouzig R, Spada C, Ponchon T, Zullo A, Saurin JC, et al.
Cost effectiveness and projected national impact of colorectal cancer
screening in France. Endoscopy 2011; 43:780-793.

Rex DK, Deenadayalu VP, Eid E, Imperiale TF, Walker JA, Sandhu K, et al.
Endoscopist-directed administration of propofol: a worldwide safety
experience. Gastroenterology 2009; 137:1229-1237.

Jalota L, Kalira V, George E, Shi YY, Hornuss C, Radke O, et al. Prevention of
pain on injection of propofol: systematic review and meta-analysis. BMJ
2011; 342:d1110.

Urquhart J, Eisen G, Faigel DO, Mattek N, Holub J, Lieberman DA. A closer
look at same-day bidirectional endoscopy. Gastrointest Endosc 2009;
69:271-277.

Pongprasobchai S, Sriprayoon T, Manatsathit S. Prospective evaluation of
gastrointestinal lesions by bidirectional endoscopy in patients with iron
deficiency anemia. J Med Assoc Thai 2011; 94:1321-1326.

Zuckerman G, Benitez J. A prospective study of bidirectional

endoscopy (colonoscopy and upper endoscopy) in the evaluation of
patients with occult gastrointestinal bleeding. Am J Gastroenterol 1992;
87:62-66.

Alemayehu G, Jarnerot G. Same-day upper and lower endoscopy in
patients with occult bleeding, melena, hematochezia, and/or microcytic
anemia. A retrospective study of 224 patients. Scand J Gastroenterol 1993;
28:667-672.

Stray N, Weberg R. A prospective study of same day bi-directional
endoscopy in the evaluation of patients with occult gastrointestinal bleeding.
Scand J Gastroenterol 2006; 41:844-850.

Cho JH, Kim JH, Lee YC, Song SY, Lee SK. Comparison of procedural
sequences in same-day bidirectional endoscopy without benzodiazepine
and propofol sedation: starting at the bottom or the top. J Gastroenterol
Hepatol 2010; 25:899-904.

Hsieh YH, Lin HJ, Tseng KC. Which should go first during same-day
bidirectional endosocopy with propofol sedation? J Gastroenterol Hepatol
2011; 26:1559-1564.

Choi JS, Youn YH, Lee SK, Choi JY, Kim HM, Kim YJ, et al. Which should go
first during same-day upper and lower gastrointestinal endoscopy? A
randomized prospective study focusing on colonoscopy performance. Surg
Endosc 2013; 27:2209-2215.

Kurien M, Din S, Dear KL, Elphick DA. Same day bidirectional endoscopy —
does the procedural order matter? J Gastrointestin Liver Dis 2012;
21:328.

Mallampati SR, Gatt SP, Gugino LD, Desai SP, Waraksa B, Freiberger D,
et al. A clinical sign to predict difficult tracheal intubation: a

prospective study. Can Anaesth Soc J 1985; 32:429-434.

Chernik DA, Gillings D, Laine H, Hendler J, Silver JM, Davidson AB, et al.
Validity and reliability of the Observer's Assessment of Alertness/Sedation
Scale: study with intravenous midazolam. J Clin Psychopharmacol 1990;
10:244-251.

Wahidi MM, Jain P, Jantz M, Lee P, Mackensen GB, Barbour SY, et al.
American College of Chest Physicians consensus statement on the use of
topical anesthesia, analgesia, and sedation during flexible bronchoscopy in
adult patients. Chest 2011; 140:1342-1350.

Parkinson |. Non-anaesthetist administration of propofol for sedation: caught
‘NAAP'ing? Br J Hosp Med (Lond) 2012; 73:666-667.

Triantafillidis JK, Merikas E, Nikolakis D, Papalois AE. Sedation in
gastrointestinal endoscopy: current issues. World J Gastroenterol 2013;
19:463-481.

Heuss LT, Froehlich F, Beglinger C. Nonanesthesiologist-administered
propofol sedation: from the exception to standard practice. Sedation and
monitoring trends over 20 years. Endoscopy 2012; 44:504-511.

Rex DK, Heuss LT, Walker JA, Qi R. Trained registered nurses/endoscopy
teams can administer propofol safely for endoscopy. Gastroenterology
2005; 129:1384-1391.

Gonzalez-Santiago JM, Martin-Noguerol E, Vinagre-Rodriguez G,
Hernandez-Alonso M, Duefas-Sadornil C, Pérez-Gallardo B, et al. Intermittent

Copyright © Lippincott Williams & Wilkins. Unauthorized reproduction of this article is prohibited.



8 European Journal of Gastroenterology & Hepatology 2013, Vol 00 No 00

boluses versus pump continuous infusion for endoscopist-directed propofol 36 Poulos JE, Kalogerinis PT, Caudle JN. Propofol compared with combination

administration in colonoscopy. Rev Esp Enferm Dig 2013; 105:378-384. propofol or midazolam/fentanyl for endoscopy in a community setting. AANA
35 Diez-Redondo P, Gil-Simén P, Alcaide-Suarez N, Atienza-Sanchez R, Barrio- J2013; 81:31-36.

Andrés J, De-la-Serna-Higuera C, et al. Comparison between insufflation 37 Oh JE, Lee HJ, Lee YH. Propofol versus midazolam for sedation during

with air or carbon dioxide during the colonoscopy in sedated patients with esophagogastroduodenoscopy in children. Clin Endosc 2013; 46:

propofol. Rev Esp Enferm Dig 2012; 104:411-417. 368-372.

Copyright © Lippincott Williams & Wilkins. Unauthorized reproduction of this article is prohibited.





