
Introduction
Because of the complexity of endoscopic procedures and/or
the preferences of the endoscopist and/or patient, more and
more procedures have been performed with procedural seda-
tion and analgesia (PSA) in the last couple of years. PSA consists
of administration of a sedative drug and/or analgesic drug as
part of a procedure that is painful, causes stress and/or requires

relative immobility (e. g. percutaneous gastrostomy place-
ment). The purpose of PSA is twofold, namely, to make the pro-
cedure as comfortable as possible for the patient through opti-
mal suppression of pain, stress and/or anxiety and to optimize
conditions for diagnosis/therapy.

Increasing use of PSA results in new logistic challenges,
especially in the recovery area, such as optimizing time plan-
ning and accurate monitoring of vital parameters until dis-
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ABSTRACT

Background and study aims Procedural sedation and an-

algesia (PSA) by trained non-anesthesiologist physicians

and/or nurses is often performed during endoscopic proce-

dures. Discharge from the recovery area after monitored

observation is frequently based on fixed time parameters

or subjective clinical assessment. In this study, the effect

of implementation of the Aldrete score on recovery time

after procedural sedation was analyzed in a real-life setting.

Patients and methods A prospective observational study

of patients undergoing procedural sedation and analgesia

during gastroscopy, colonoscopy or endoscopic ultrasound

was performed. All procedures were randomly included to

represent a real-life situation with different endoscopists,

recovery nurses, endoscopy systems and indications. After

a first observation period, all endoscopy nurses were train-

ed to implement the Aldrete score when discharging pa-

tients, followed by a second observation period.

Results During the first observation period, the average

time spent in the recovery area was 59±22 minutes after

procedural sedation. After implementation of the Aldrete

score, the recovery time decreased significantly to 47±25

minutes (P <0.01) with identical doses of procedural seda-

tion and analgesia. The decrease in time was between 19%

and 35% for the different endoscopic procedures.

Conclusions Implementation of the Aldrete score after

procedural sedation and analgesia significantly reduces the

time spent in the recovery area. The score can be used to

safely implement a discharge policy that provides more ef-

ficient and standardized management for an endoscopy

service.
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charge. Frequently, discharge of patients is a decision based on
subjective evaluation by the attending nurse or after a fixed
period of time (e. g. 1 hour). International endoscopy societies,
therefore, suggest use of post-anesthetic discharge scoring
systems (PADSS) in analogy with the procedure after surgery
and anesthesia in operating theaters [1]. Among the different
PADSS, the Aldrete scoring system is being used commonly,
evaluating activity, respiration, circulation, consciousness and
oxygen saturation [2].

As part of a quality improvement project in endoscopy, it
was hypothesized that implementation of the Aldrete scoring
system could optimize time spent in the recovery area after
PSA.

Patients and methods
A prospective observational study of patients undergoing pro-
cedural sedation and analgesia between November 21, 2019
and March 11, 2020 was performed. During the first observa-
tion period (November-December), recovery time after gastro-
scopy, colonoscopy and endoscopic ultrasound (EUS) with non-
propofol non-anesthesiologist- administered procedural seda-
tion and analgesia (midazolam+pethidine) was actively moni-
tored in 231 patients. All procedures were consecutively includ-
ed without interference by the observer to represent a real-life
situation with different endoscopists, recovery nurses, endos-
copy systems and indications. After this observation period, all
endoscopy nurses were trained about how to implement the Al-
drete score when discharging patients. After patient arrival in
the recovery area, the Aldrete score was calculated every 10
minutes. After a minimum of 10 minutes, patients were dis-
charged from the recovery area if they achieved an Aldrete
score of 9 or more, accompanied by a responsible concomi-
tance. Identical to the first observation period, recovery time
after gastroscopy, colonoscopy and endoscopic ultrasound
(EUS) with non-propofol non-anesthesiologist administered
procedural sedation and analgesia (midazolam+pethidine)
was actively monitored in 97 patients, identical to the first dur-

ing the second observation period (February-March). The study
was approved by the Educational Supervisory Committee on
Medical Ethics (OBC) by delegation of Ethics Committee Re-
search UZ/KU Leuven (OG032) and was performed in accord-
ance with the Declaration of Helsinki. The primary endpoint
was time spent in the recovery area after procedural sedation
and analgesia until safe discharge and the secondary endpoint
was time differences after different endoscopic procedures.
Statistical analysis was performed using Student’s t-test.

Results
Based on subjective assessment by the nurse during the first
observation period, the average time spent in the recovery
area was 59±22 minutes after procedural sedation with an
average dose of 3.5 ±1.3mg midazolam and 30±19mg pethi-
dine. After implementation of the Aldrete scoring system, the
recovery time decreased significantly to 47±25 minutes (P<
0.01) with similar doses of procedural sedation (3.5±1.2mg
midazolam and 32±19mg pethidine). No complications relat-
ed to earlier discharge from the recovery area were observed
and no readmissions to the Endoscopy Department or Emer-
gency Department within 24 hours after sedation were record-
ed.

During the first observation period, the time spent in the re-
covery area had a Gaussian distribution, with the majority of
patients spending between 41 and 50 minutes (average 59
minutes, median 60 minutes). After implementation of the Al-
drete score, the Gaussian distribution shifted to the left with a
more asymmetric time distribution and the majority of patients
spent between 21 and 30 minutes (average 47 minutes, median
40 minutes) (▶Fig. 1).

The decrease in time was between 19% and 35% for the dif-
ferent endoscopic procedures, with significant gain of time
after colonoscopy, therapeutic gastroscopy, and combined gas-
troscopy-colonoscopy (▶Table 1).
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▶ Fig. 1 Patient distribution (%) in relation to time spent in the recovery area before (blue bars) and after implementation of Aldrete score
(green bars)
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Discussion
Endoscopic procedures with PSA are increasing in number and
complexity, therefore, it is important to organize teaching and
create protocols for safe post-procedure recovery. The length
of time necessary to recover from PSA obviously depends on se-
dation depth, the patientʼs state of health, and the medication
administered.

A significant number of (especially short-duration) endo-
scopic procedures with PSA result in complications in the recov-
ery area. During the endoscopic procedure, stimuli are present,
resulting in stressor responses stimulating ventilation while
these stimuli are no longer present in the recovery area, leading
to more shallow breathing and hypoxemia [3]. Therefore, time
spent in the recovery area should not be too short, but dis-
charge is often based on subjective assessment by the respon-
sible nurse.

The Aldrete scoring system was created in 1970 [4] and it is
analogous to the Apgar scoring system for neonates that was
proposed in 1953 and currently still is in use worldwide [5].
The initial Aldrete scoring system was based on activity, respira-
tion, circulation, and consciousness but also the more subjec-
tive parameter of color, namely pink, pale or cyanotic. With
the invention of oxygen saturation monitoring, color has been
replaced by oxygen saturation in the modified Aldrete scoring
system [2]. The Aldrete scoring system does not take into ac-
count sedation depth or type of medication but compares the
parameters at discharge with the pre-procedure parameters.

The Aldrete scoring system has been validated after general
anesthesia, as well in the ambulatory surgical setting [6]. It has
been assumed that PADSS like the Aldrete scoring system also
can be used in discharge policy after endoscopic procedures
with PSA. In the current observational study, this assumption
was confirmed in a real-life endoscopic situation, resulting in
more standardization and optimization of time management
without lowering the quality of post-procedure care.

However, pain sensation or change in heart rate (as a surro-
gate marker for pain) is not included in the Aldrete scoring sys-
tem. Discomfort or pain is a frequent finding after gastrointes-
tinal endoscopy due to stomach or bowel distention, although
the procedure is better tolerated after CO2 insufflation that

after air insufflation [7]. Also, the fact that patients are taking
antihypertensive or antiarrhythmic medication (e. g. beta-
blockers) is not included in the Aldrete scoring system.

In other specific situations, such as example ambulatory sur-
gery, modified Aldrete scoring systems have been suggested to
fulfil unmet needs such as monitoring of postoperative pain
and bleeding [8]. Ideally a specific post-endoscopy discharge
score should be created and validated, based on the Aldrete
scoring system with additional relevant post-endoscopy param-
eters.

Pending a more dedicated post-endoscopy score, the cur-
rent Aldrete scoring system can be easily implemented in the
recovery area without major structural or logistic hurdles. Im-
plementation of the Aldrete scoring system leads to a more
standardized discharge policy after different diagnostic and
therapeutic endoscopic procedures and provides clear guide-
lines to both responsible nurses and patients about criteria
and estimated time of discharge. In a later phase, a more stand-
ardized discharge policy can optimize planning of different
endoscopic procedures based on the number of beds in the re-
covery area and estimated time to discharge.

Conclusions
In conclusion, implementation of the Aldrete score after proce-
dural sedation and analgesia is easy, safe, and significantly re-
duces the time spent in the recovery area.
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▶Table 1 Average time spent in the recovery area after procedural
sedation and analgesia (minutes + standard deviation) before and
after implementation of Aldrete score.

Control

(min)

Aldrete score

(min)

P value

Endoscopic ultrasound 54±19 42±25 0.06
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All procedures 59±22 47±25 <0.01
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