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ARTICLE INFO ABSTRACT

Safe transfer of patients who have undergone anesthesia and surgery is a basic
principle to maintain stability, and avoid side effects and preventable errors. Specific
scoring systems or criteria may be used to assess and decide whether patients are
sufficiently recovered to be safely transferred to another ward or discharged home.
This study aims to answer the question, what criteria are appropriate for patient

Article history:

Received 31 October 2023
Revised 22 November 2023
Accepted 07 December 2023

Keywords: o evaluation and discharge in the post-anesthesia care unit? designed.
Post-ar.lesthesm care unit; To find documents related to writing a review article on various scoring systems for
PACU; patients after anesthesia in Google Scholar, PubMed, Scopus, and ScienceDirect

Recovery room; databases and using English keywords post-anesthesia care unit, PACU, recovery

Patient discharge; room, discharge, scoring system, Assessment was searched.

Scoring system; A total of 168 articles were found by searching the databases. After removing

Assessment duplicates, 77 articles were evaluated. Finally, 17 articles were selected and included
in the study. The included studies included a variety of tools and criteria for
evaluating and discharging patients in the post-anesthesia care unit. This article
separately describes each of the tools and criteria for the evaluation and discharge of
patients in the post-anesthesia care unit along with the method of scoring, advantages
and disadvantages of each.
A safe scoring system for discharge from PACU should evaluate important
parameters after anesthesia, including alertness, blood pressure, heart rate,
ventilation, oxygen saturation, and surgical site bleeding, which can cause serious
complications. Considering that one of the goals of PACU is to relieve patients’ pain
in the post-surgery phase, the evaluation and control of pain and postoperative nausea
and vomiting is effective in the satisfaction and safety of patients.

anesthesia and surgery in this area. Certified nurse
anesthetists manage the PACU under the supervision of
an anesthesiologist. Providing quality and safe patient
care requires adequate knowledge and familiarity with

Introduction

he post-anesthesia care unit (PACU), often
referred to as the "recovery room", is designed and
equipped for the care of patients immediately after

surgery, and the patient goes through the stages of
recovery from the immediate physiological effects of
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the correct principles of patient care in the PACU [1]. The
recovery room is considered a very important part of the
hospital because the patient is at risk of the most
unintentional injuries. The physiological condition of the
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patients is unstable, so critical conditions can quickly
develop and worsen. Many of these complications can be
prevented, but their diagnosis and treatment depend on
skilled and alert personnel who can provide thorough and
continuous care [2].

Recovery is a continuous process that overlaps with the
end of perioperative care. Patients can be considered fully
recovered when they return to their preoperative
physiological state. The healing process may take several
days, but its stages can be separated [3].

Recovery after major surgery can be divided into three
phases: immediate or post-anesthesia phase. The
intermediate stage, including the hospitalization period;
and the convalescent phase. During both immediate and
intermediate phases, care mainly includes maintenance of
homeostasis, pain relief, and prevention and early
detection of complications. The convalescent phase starts
from discharge from the hospital and continues until
complete recovery [4].

Safe transfer of patients after anesthesia and surgery is
a fundamental principle to maintain stability and avoid
side effects and preventable errors [5]. Specific scoring
systems or criteria may be used to assess and decide
whether patients are sufficiently recovered to be safely
transferred to another ward or discharged home. After the
patients are discharged from the hospital, full recovery
continues at home. Scoring systems and post-anesthesia
care discharge criteria have been used successfully for
many years to evaluate and discharge patients from the
PACU. There should be written and agreed upon safe
strategies and criteria for the discharge of patients from
the PACU to the common ward [6-7]. Each recovery
room should have specific rules and criteria for
evaluating and discharging patients to home or other
wards [8]. Complete and successful recovery depends on
the safe and timely discharge of unconscious patients.
Early discharge of patients may result in postoperative
complications and the need for unexpected readmission
for reoperation or emergency care [9-10].

Failure to implement standard strategies in transferring
patients from the PACU to another setting can lead to
unpleasant complications, patient injury, increased costs,
and patient dissatisfaction [11]. Implementation of rules
and approaches to ensure safe recovery after anesthesia is
required by accrediting and regulatory organizations in
medical facilities worldwide [12-13]. The safe discharge
of patients who have undergone anesthesia and surgery is
as important as the patient's admission to the ward [14].
Considering the importance of timely and correct
discharge from PACU in maintaining the safety and
successful recovery of patients, and considering the fact
that there is no consensus regarding the most appropriate
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systems for evaluating and discharging patients in the
post-anesthesia care unit, this study designed to answer
to the question "What criteria are appropriate for patient
evaluation and discharge in the post-anesthesia care unit,
how are each measured, and what are the advantages and
disadvantages of each?".

Methods

In 2023, to find documents related to writing a review
article on various post-anesthesia patient evaluation
systems in  Google scholar, PubMed, Scopus,
ScienceDirect databases and using English keywords
post anesthesia care unit, PACU, recovery room,
discharge, scoring system, assessment was searched.
First, to select the used documents, two evaluators
independently checked the titles of the articles found in
the databases in terms of thematic relevance. After
reviewing the articles, the full text of which was
available, and the subject of which was the review of
patient discharge systems after anesthesia and was related
to the intended purpose of the study, they were selected
as references and otherwise, they were excluded from the
study. Selected cases were fully studied and finalized. All
the selected articles were written in English and no time
limit was applied for the search. The collected materials
were divided and summarized in the areas of "Definition
of recovery and discharge of patients from the post-
anesthesia care unit" and "Definition of various scoring
systems and criteria for the discharge of patients after
anesthesia" with the coordination and consensus of four
evaluators (all the authors of the article).

Results

168 articles were found through searching the
databases, and after removing duplicates, 77 articles were
examined. We excluded 28 articles by title screening and
15 articles by abstract screening. We did not have access
to the full text of 7 articles and 10 articles were removed
due to inappropriate setting and intervention. Finally, 17
articles were included in this study (Figure 1).

The used studies included articles in the field of patient
evaluation and discharge tools in the post-anesthesia care
unit that were published from 1965 to 2023. Discussing
the evaluation criteria and patient discharge and
designing scoring systems for patient discharge from
PACU were among the features of the included studies.
The findings of this study regarding the criteria, scoring
method, advantages and disadvantages of patient
evaluation and discharge tools are shown in (Table 1).
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Figure 1- Flowchart of the included studies

Table 1- Tools for discharging patients from recovery

Row The name of the Number and type of Scoring method Advantages Disadvantages
tool criteria
1 Digit-Symbol A subtest of the adult This is a speed They are sensitive It does not provide
Substitution Test  mindfulness scale. Thisis testin which one  to the degree of sufficient criteria to
(DSST) a timed test in which the must replace the impairment in guide discharge in
[15] patient must match the maximum number  psychomotor the outpatient
correct symbol to the of randomly function. setting. It is time
number after a short distributed digits consuming. Instead
practice session. with the of the patient's

corresponding

symbols within 90
seconds according
to the key given at

complete recovery,
it evaluates only
one part of the
brain's function.
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the top of the
worksheet, taking
care not to result
in the same digit
appearing in any
row or column.

Patients may be
able to complete
paper-and-pencil
tests but still have
pain or nausea.

2 Trieger Dot Test

(TT)
[16]

In this test, patients are
asked to connect a series
of dots to form a pattern.

The number of
points lost on the
drawn line
represents the
score. These
scores improve as
patients recover
from anesthesia.

They are sensitive
to the degree of
impairment in
psychomotor
function.

It does not provide
sufficient criteria to
guide discharge in
the outpatient
setting. It is time
consuming. Instead
of the patient's
complete recovery,
it evaluates only
one part of the
brain's function.
Patients may be
able to complete
paper-and-pencil
tests but still have
pain or nausea.

3 Aldert scoring

5 criteria: motor activity,

Numeric scores of

Used to determine

This scoring

system breathing, blood 0,1,or2are eligibility for system does not
[17] circulation, assigned to expedited consider pain and
consciousness, color criteria. The discharge. nausea.
maximum score is
10. When a
patient scores 10
and 9, they are
eligible for
discharge.
4 REACT 5 criteria: respiration, Numeric scores of  Quick assessment  Important vital
[18] energy, alertness, blood 0,1,or2are of the patientand  signs such as heart
circulation, temperature assigned to ease of use of this  rate, oxygen
criteria. The tool is one of the saturation and side
maximum score is  advantages of this  effects such as
10 and the tool. nausea, pain and
minimum score bleeding are not
for discharge is 8. mentioned in this
tool.
5 Stephenson 7 criteria: mental state, This tool is Itis a cost- It does not include
[19] mobility, pain, eatingand  completed based effective tool in many vital signs
drinking, elimination, on the words and care, limited space  and important
information, social statements of the for admitting parameters.
factors patient. patients and lack
of personnel.
6 Clinical 7 criteria: activity, Patients can score It does not require  Pain and bleeding
Recovery score respiration, circulation, from 0 to 2 points  paper and pencil after surgery,
[20] consciousness, in each of the first  and the which can cause

ambulation, color, nausea
and vomiting

6 criteria with a
maximum of 12
points. In case of
nausea or
vomiting, up to 2
points can be
reduced.

cooperation of the
patient. This
scoring system
can also be very
useful for people
with mental and
physical

problems. Without
having to do

serious
complications,
have not been
evaluated in this
tool.
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things that may
not be suitable for

disabled people.

7 Post Anaesthetic 5 criteria: vital signs, Each criterion is It allows the Due to the
Discharge activity and mental state, awarded 0, 10or2  evaluation of all aggregation of
Scoring System pain and nausea, surgical ~ points. When a patients who have  criteria, it is

bleeding, Intake and score of 9or 10is  had different relatively difficult
(PAD  output obtained, the procedures and to use and score
S) patient is deemed  anesthesia. with this tool.
[21] fit to be Determines the
discharged home.  optimal length of

stay for the patient

after outpatient

surgery.

8 Fast-tracking 7 criteria: consciousness,  Each criterion can  Used to determine  This process of
score activity, haemodynamic be assigned a eligibility for evaluating rapid
[22] stability, respiratory score of 0,1 or2.  expedited recovery can be

stability, oxygen If the total score is  discharged. For associated with an
saturation, pain, nausea more than 12, the  surgeries such as increase in delayed
and vomiting patient can be hysteroscopy and postoperative side
discharged. arthroscopic effects or patient

surgery, saving discomfort.

the time of

discharge and

occurrence of

complications

should be

clinically

significant for the

patient.

9 Modified Aldrete 5 criteria: activity, Each criterion can It is a well-known  Important criteria
Scoring System respiratory, blood be assigned a and common tool  such as pain,
(MASS) circulation, score of 0,1 0or2.  among recovery surgical site
[23] consciousness, oxygen If the total score is  room personnel bleeding, and

saturation 9 or 10, the and is used to nausea and
patient can be determine vomiting are not
discharged. eligibility for included.
discharge.

10 Visual Analogue Itis often used to A 10 cm line A tool for rapid Other physiological
Scale evaluate the analgesic ranging from diagnosis of post-  symptoms of the
[24] properties of various almost no painto  operative patient patient are not

treatments and does so by severe pain along  pain, before the measured after the

measuring pain relief or which the patient ~ pain complication  operation, and the

pain intensity. makes a mark to manifests itself in ~ measurement of
make a subjective  physiological pain intensity alone
assessment of symptoms. creates limitations.
pain.

11 Postanesthesia 9 criteria: activity, Numeric scores of ~ Used to determine  This scoring
Recovery Score respiration, circulation, 0,1,or2are eligibility for system does not
for Ambulatory consciousness, dressing, assigned to expedited consider nausea
Patients pain, ambulation, criteria. A score of discharge. It is and oxygen
(PARSAP) fasting/feeding, urine at least 16 is the important to saturation.

[25] output criteria for discharge patients
patients to be who receive
discharged. anesthesia and

measure urine
output, which can
be an oliguria of
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anesthesia
complications.

12 time-based Patients are discharged This method can Since it can be The rate of
discharge (TBD) after a fixed period of be different from changed fromone  complications and
[8] time at the behest of the one institution to institution to re-hospitalization

anesthesiologist, when another. another, each was high even for

established clinical institution can patients with

criteria are met. determine the time  discharge based on
based on the most  time criteria, and
type of surgery or  the most common
a specific center cause of re-
so that additional hospitalization was
costs, time and respiratory and
personnel are not  cardiovascular
needed. complications.

13 Danish Society 7 criteria: nausea and Numeric scores of It is among the In this tool, the
of vomiting, pain, sedation, 0,1, 2, or 3 are tools that the mobility and
Anaesthesiology  breathing, oxygen assigned to patient is activity of patients
and Intensive saturation, blood criteria. A examined in terms  is not measured. As
Care Medicine pressure, heart rate maximum of 21 of important a result, in people
(DASAIM) will be allocated. physiological who receive
[26] When a patient symptoms after anesthesia, it is not

achieves a score the operation. a suitable tool to
of 4 or no criteria check the
greater than 1, movement of
they are eligible organs.

for discharge.

14 Early Warning 6 criteria: heart rate, If the total score is It is used to It does not include
Scoring System respiratory rate, body <4, follow the evaluate primary side effects such as
(EWSS) temperature, systolic patient again for parameters and pain and nausea,
[27] blood pressure, oxygen 10 minutes, and if  detect early which are the main

saturation, response to itis <4, continue  complications. side effects after
stimulus (AVPU scale) without any other anesthesia.

action. If it is

more than 4, the

patient should be

followed up for 5

minutes. If the

score is more than

6, treatment

should be done.

15 Readiness for 10 criteria: activity , The patient is A comprehensive  The criteria can
Discharge respirations, pulse, blood  evaluated with a tool that includes  only be answered
Assessment Tool  pressure, temperature, yes/no double important with yes and no,
(RDAT) 0Xygen saturation, answer, and ifall ~ physiological and  and the numerical
[28] consciousness/mental the criteria are clinical criteria scale has not been

state, pain, nausea, yes, the patient and is easy to use.  determined for the
surgical bleeding can be discharged. criteria and has no
middle limit.

16 Discerning post 16 criteria: airway, Each criterion is With this tool, a The use of this tool

anesthesia
readiness for
transition
(DPART)
[29]

cardiopulmonary,
procedure risks,
respiratory function,
neurological function,
blood circulation (less
than 12 months and more
than 12 months),
hydration, blood loss,
temperature, oxygen

assigned a score
of 0or1. The
maximum score is
16.

comprehensive
assessment can be
done at any age
after anesthesia.

in the second phase
of recovery is more
important and
requires more time
for evaluation.
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saturation, pain, nausea
and vomiting. mental
alertness, oxygenation,

caregiver
17 SAMPE 8 criteria: vital signs, The patient is Determining the The criteria can
[30] consciousness, evaluated with a eligibility for fast ~ only be answered
ventilation, oxygen double answer of  discharge is used with yes and no,
saturation, pain, nausea yes/no, and if all and the patient is and the numerical
and vomiting, bleeding, the criteria are evaluated for scale has not been
limb movement yes, the patient important determined for the
can be discharged. physiological criteria and has no
symptoms after middle limit.
the operation. It
can be easily used
by personnel.
Discussion Therefore, the use of these tools should be revised and

Continuous monitoring of patients and evaluation
based on criteria is required to check the degree of
recovery and stability of the physiological state after
anesthesia and the readiness of patients to be transferred
to another department or discharged home. American
Society of PeriAnesthesia Nurses (ASPAN) guidelines
recommend that patient assessment information be
collected and recorded for prevention or early detection
of complications. PACU nurses should continuously
monitor patients and record vital signs and other
assessments as well as medications administered during
patients' PACU stay. Evidence has shown that these
measures are effective in ensuring continuity of care,
accurate documentation, and improved communication
within the interprofessional team. These methods
promote safer and higher-quality care [31-32].

Most of the medical institutions in India use the
traditional method of time-based discharge (TBD) in the
PACU, where patients are discharged after a fixed period
of time when prescribed clinical criteria are acceptable on
the orders of the anesthetist [33]. Recent studies have
shown that the use of predefined physiologic scoring
systems that follow the clinical criteria-based discharge
(CBD) method has reduced the length of stay (LOS) in
the first phase of the PACU [8]. The TBD method can
vary among treatment centers, while the CBD method has
the ability to standardize discharge criteria in different
centers and the available evidence shows that it reduces
the time spent in the PACU [17,34-35]. The findings of
the studies showed that the average actual discharge time
is statistically significant compared to the time-based
discharge, and the rate of complications and re-
hospitalization was higher in patients who were
discharged with the time-based discharge method [36-
37].

Today, the field of postoperative and anesthesia has
changed a lot since the original version of the Aldrete tool
was published 51 years ago in 1970 and the revised
Aldrete tool was published 23 years ago in 1998;

updated tools should be designed and developed
according to the conditions of anesthesia and surgery
today [39].

In a systematic review, Nicole Margaret Phillips and
colleagues identified variables such as state of
consciousness, blood pressure, nausea and vomiting, and
pain as essential criteria and assessment of psychomotor,
cognitive, and other vital signs recovery

as relevant criteria for evaluating patient readiness for
PACU discharge [14]. Laura P. Dowling et al. conducted
a survey of PACU nurses and found that they were not
aware of the hospital discharge protocol and did not
understand the steps and purpose of Aldrete scoring. This
study recommended the development of a new scoring
tool as a PACU Phase I discharge protocol [38].

Based on the results of Maryann Street et al.'s study,
using a tool that includes structured discharge criteria
increases nurses' recognition and response to patients
who have experienced clinical deterioration. It also
reduces the length of stay for patients who experience an
adverse event in the PACU and is cost-effective [39]. In
their study, Laurie Ecof et al stated that experienced
nurses in the PACU may intuitively delay the discharge
of patients based on their experiences and observations of
their condition, even when some scoring systems indicate
that patients are ready for discharge. This is despite the
fact that novice nurses who do not have high knowledge
and experience may only be satisfied with the criteria of
a particular tool, while other evaluation criteria (pain,
bleeding from the surgical site, nausea and vomiting) that
are not included in this tool may not be acceptable [40].

Robert J. Hawker et al. identified airway support,
oxygenation, sedation, and circulation as traditional
components common to many first-stage PACU
discharge assessment systems. However, in studies,
measures such as heart rate, temperature, pain,
postoperative nausea and vomiting (PONV), urine
output, and evaluation of the surgical site are considered
as important measures [41]. Shraya Banerjee et al.
compared the modified Aldert score (MAS) and Fast-
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Track Criteria (FTC) and showed that both tools can be
good in evaluating recovery after general anesthesia in
laparoscopic surgery. However, the FTC tool is better for
assessing postoperative pain and nausea and vomiting
(PONV) to document sufficient recovery to transfer
patients from the PACU to the ward [42].

One of the limitations of this review is the lack of
access to the Web of Science database.

Conclusions

Although each recovery room must have certain
physiological and clinical criteria for evaluating and
discharging patients, there is no consensus about which
scoring system is suitable for evaluating and discharging
patients from the post-anesthesia care unit. One of the
features of a useful tool is its practicality, simplicity and
ease of use by different caregivers. A safe PACU
discharge scoring system should assess important post-
anesthesia parameters including consciousness, blood
pressure, heart rate, ventilation, oxygen saturation, and
surgical site bleeding that can cause serious
complications. Considering that one of the goals of
PACU is to relieve the pain of patients in the post-surgery
phase, therefore, the evaluation and control of post-
operative pain and nausea and vomiting is effective in the
satisfaction and safety of patients. Determining the
importance of evaluating other criteria such as
temperature and urinary output in the process of
discharging patients from PACU requires more studies.
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