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Abstract

Background: The aim of the study was to compare and evaluate the side effects (SEs) and
sedation characteristics of synergistic sedation with doses of 0.25 ug kg™ or 0.5 pg kg™
intranasal (IN) sufentanil, and intravenous (IV) midazolam during propofol-based seda-
tion in patients undergoing colonoscopy.
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Methods: This was a prospective, randomized, double-blind study. The patients were
randomly allocated into one of 3 groups: group | (n = 33) — sufentanil IN 0.5 ug kg™'; group
Il (n = 33) - sufentanil IN 0.25 pg kg''; and group Il (n = 33) - IN 0.9% NaCl (placebo) and
IV 0.04 mg kg midazolam. After 15 minutes, all patients received 0.5 mg kg propofol
intravenously. Cardiorespiratory side effects and sedation characteristics were compared.

Results: The propofol consumption in group IIl was significantly higher than in group
land Il (P < 0.001). Spontaneous eye opening time was significantly longer in group Il
than in group | and Il (P < 0.001). The patients in group lll had significantly longer re-
covery times than patients in group I and Il (P < 0.0001). Hypotension and bradycardia
were not encountered during the study. The incidence of hypoxaemia was significantly
greater in group lll compared to other groups (P < 0.001). Pain control and endoscopist
satisfaction was significantly better for group | and I than for group Il (P < 0.001).

Conclusions: Synergistic sedation can be achieved safely and effectively by the com-
bination of propofol and IN sufentanil or IV midazolam for colonoscopy. However,
IN sufentanil can be considered as a reasonable alternative to IV midazolam due to less
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respiratory depression, and better pain control and endoscopist satisfaction.
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The intranasal (IN) route to deliver medications
is preferable because this method has advantages
over the other methods, such as intravenous (IV),
intramuscular, and subcutaneous. The advantages in-
clude painless and needleless application, rapid drug
absorption, avoidance of gastrointestinal destruction,
and hepatic first-pass metabolism [1, 2]. Previous
studies have shown that the use of IN opiates is ef-
fective for mild to moderate sedation but not for
deep sedation [3]. The most proper synthetic opiate
medication for IN drug delivery is sufentanil because
it has high lipid solubility, a short half-life (15 to
20 minutes), rapid onset of action causing rapid
mucosal absorption, and large therapeutic index [4].
The administration of IN sufentanil provides preop-
erative sedation within 10 minutes, and it has been
reported to cause less respiratory depression in com-
parison to fentanyl [5]. Intranasal administration of
sufentanil induces no clinically significant change in
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vital signs. After IV sufentanil, respiratory depression
may occur, and a clinically significant decrease in the
arterial partial pressure of oxygen (Pa02) may be seen
within 5 minutes [6]. Previously, it has been reported
that IN delivery of benzodiazepines, such as mid-
azolam, exhibits approximately 50-80% absolute bio-
availability with a rapid onset. However, these studies
also reported severe nasal irritation with its use [7, 8].

In this study, our aim was to compare the effects
of IN application of 2 different doses of sufentanil
or intravenous midazolam on cardiopulmonary
safety profile, propofol consumption, and patient
and endoscopist satisfaction and recovery during
propofol-based sedation in patients undergoing
colonoscopy.

METHODS

This was a prospective, randomized, double-
blind study to compare 2 different doses of IN suf-
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entanil and IV midazolam during propofol-based
sedation for colonoscopy. This study was approved
by the local Institutional Review Board.

A total of 121 consecutive patients scheduled
for colonoscopy were enrolled to this study. Exclu-
sion criteria were as follows: previous nasal surgery,
acute or chronic nasal problems, known sensitivity
or allergy to opiates, benzodiazepines, or propofol,
patients with chronic pulmonary disease (COPD),
obstructive sleep apnoea syndrome (OSAS), neu-
rologic and psychiatric disorders, American Society
of Anesthesiologists (ASA) physical classification sta-
tus > lll, age < 18 or > 65 years, pregnancy or breast-
feeding, the risk of difficult intubation, a history of
analgesic or narcotic abuse, and adverse events in
previous sedations.

All patients fasted for 8 hours before the pro-
cedure. In the endoscopy room, all the patients re-
ceived IV isotonic saline at a rate of 8 mL kg™' h™'
and 3 L min~' oxygen via a nasal cannula during the
procedure. Monitoring of the patients including
electrocardiography (ECG), noninvasive blood pres-
sure (NIBP), heart rate (HR), respiratory rate (RR), and
peripheral oxygen saturation (SpO,) was ensured
with a monitoring device (Drager Infinity Delta,
Drager Medical Systems Inc., Danvers, MA, USA) be-
fore the sedation until the hospital discharge. More-
over, bispectral index score (BIS) monitorization was
performed during the procedure with a BIS Vista
monitor (Covidien LLC, Mansfield, USA).

The patients were randomly allocated into 1 of
3 groups using sealed envelopesina1:1:1 ratio.
An independent researcher prepared 3 sealed en-
velopes containing a code for each group. Before
the patient was taken to the endoscopy room, the
patient allocation was provided by selection of one
of these envelopes by the anaesthetist who was
unaware of coding. In group | sufentanil (Sufenta
50 pg mL7, Janssen Pharmaceutica N.V. Belgium) IN
0.5 pg kg™. In Group Il sufentanil IN 0.25 pug kg™,
and in Group Il IN 0.9% NaCl (placebo) and IV
0.04 mg kg™ midazolam (Dormicum 5 mg 5 mL",
Roche, Istanbul, Turkey) was administered. After
15 minutes, all patients received 0.5 mg kg™ propo-
fol (propofol 2%, Fresenius Kabi, Istanbul, Turkey)
intravenously. The sedation level was evaluated in
2-minute intervals with Ramsey Sedation Score (RSS)
(Appendix 1) and BIS. During follow-up, RSS was kept
between 3 and 4 and BIS was kept between 66 and
85.When above these parameters, patients received
intravenous propofol at a dose of 0.25 mg kg™.

Patient characteristics, including age, gender,
weight, height, body mass index (BMI), ASA class,
co-existing disease, and propofol consumption and
procedure-related times (endoscopy time, spontane-
ous eye-opening time, recovery time) were recorded.

The NIBP was measured every 5 minutes and
HR, RR, and SpO, were evaluated continuously
throughout this study, and cardiopulmonary side
effects (CPSEs) were assessed. CPSEs were defined
as follows: apnoea (not breathing for more than
30 s), hypoventilation (RR < 8 min™'), hypoxaemia
(Sp0, < 95% with supplemental oxygen), hypoten-
sion (decrease in mean arterial pressure [MAP] more
than 20% compared to baseline value or systolic
arterial pressure [SAP] < 90 mm Hg), bradycardia
(HR < 50 beats/min), arrhythmia, and ST changes.
Moreover, the lack of immobility during the endos-
copy and postprocedural nausea/vomiting were
also recorded.

After completion of the procedure, the patients
were transferred to the recovery room. An observer
evaluated the recovery status of the patients using
the modified Aldrete scoring system (Appendix 2).
The total score must be equal to or greater than
9 for the patient to be discharged from the recov-
ery room. Before their discharge, the patients were
asked by the study observer to evaluate overall sat-
isfaction of the sedation, and the pain intensity and
discomfort that they experienced during the pro-
cedure (by a 100-mm visual analogue scale (VAS);
0 = no pain, 100 = severe pain). Also, the endosco-
pist gave a report of his/her satisfaction from the
procedure, including ease of insertion of the endos-
copy, immobility of the patients and patients’ com-
pliance and tolerance to the commands. The patient
and doctor satisfaction were based on a 4-point rat-
ing, including a score of 1 = poor, 2 = fair, 3 = good,
and 4 = excellent.

All colonoscopies were performed by the same
gastroenterologist, who had more than 5 years of
experience in gastrointestinal endoscopy. All seda-
tions were performed by the same anaesthesiolo-
gist. The patients, endoscopist, and study observer
who collected and recorded the data were unaware
of the sedative agents and allocation of the groups.
The study protocol is thus considered double-blind-
ed, masked to observers.

Data were analysed using the SPSS software
package for Windows (Statistical Package for Social
Sciences, version 15.0, SPSS Inc., Chicago, IL, USA).
Patients’ baseline preoperative characteristics were
reported in values of mean and standard deviation
(SD) or as represented in frequencies and percentag-
es. Categorical variables were evaluated by the use of
%2 or Fisher exact test. The variables were investigat-
ed using the Kolmogorov-Smirnov/Shapiro-Wilk test
to determine the normality of data distribution. Nor-
mally distributed variables were compared with one-
way ANOVA between the groups, and Tukey’s test
was used for post-hoc pairwise comparisons. When
the variables were not normally distributed the
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Kruskal-Wallis test was used, and the Mann-Whitney
U test was performed to test the significance of pair-
wise differences using Bonferroni correction to ad-
just for multiple comparisons. The primary endpoint
of this study was cardiopulmonary safety, and the
calculations of sample sizes were based on the inci-
dence of CPEs. Based on a previous study, the inci-
dence of CPEs was 28.49% with midazolam and pro-
pofol sedation for colonoscopy. Power analysis with
a=0.05 and p = 0.2 for determining the 50% reduc-
tion on CPEs with IN sufentanil revealed that each
group required a minimum of 28 patients. A P-value
of less than 0.05 was considered to show a statisti-
cally significant difference.

RESULTS

One hundred and twenty-one consecutive pa-
tients who were scheduled for elective outpatient
colonoscopy were enrolled in this study. Twenty-
two patients were excluded due to not meeting
inclusion criteria (n = 17) and decline to participate
(n =5). Finally, 33 patients in all three groups were
evaluated (Figure 1). All the patients completed this
study without any complications related to the en-
doscopic procedure.

There were no statistically significant differences
between the 3 groups concerning age, sex, height,
weight, body mass index (BMI), ASA classification, and
presence of co-existing disease (Table 1). The propofol
dose that was required to maintain the desired level
of the sedation was 52 = 10 mg in group lIl, which was
significantly higher than in group | (30 =+ 8 mg) and
group I (32 £8 mg) (P < 0.001, Table 1).

We found that endoscopy time was similar be-
tween the groups (P = 0.082, Table 2). It was ob-
served that spontaneous eye opening time was
166.2 £ 11.8 s in group lll, which was significantly
longer than in group | (18.9 £ 6.4 s) and group Il
(17.9 £ 5.95) (P < 0.001, Table 2). The patients in
group Il had significantly longer recovery times
(12.8 = 2.3 min) compared with group land I (3.7 +
0.8 min and 3.9 + 0.9 min, respectively) (P < 0.0001,
Table 2). No significant difference was seen be-
tween group | and group Il in propofol consumption
(P =0.397), endoscopy time (0.881), spontane-
ous eye opening time (0.501), and recovery time
(P=0.240) (Tables 1 and 2).

There was no patient who needed assisted ven-
tilation due to respiratory depression. The HR and
MAP were maintained within normal limits in all
patients. Hypotension and bradycardia were not
encountered during this study. We did not observe
airway obstruction, arrhythmia, ST changes on ECG,
permanent brain damage, or death in any patients.
In 12 patients, SpO, decreased to below 95%, which
was treated by increasing the oxygen flow rate to
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FIGURE 1. Flowchart diagram of the study

8 L/min, and they were all in group Il (P < 0.001,
Table 2). No patient had SpO, below 90%. Lack of
immobility was seen in 10 patients, and they were
all in group Il (P < 0.001). In group Ill, nausea was
also seen in 2 patients, but not in group | and II.
There was no nausea/vomiting in any patient.
When the RSS reached 3-4 the BIS value was
70.18 £ 6.55 in group lll, which was significantly low-
er than group | (77.30 £+ 1.83) and group Il (77.18 £
1.96) (P < 0.001). No significant difference was seen
between group | and group Il concerning the BIS.
The pain/discomfort experienced during the en-
doscopy evaluated by VAS was significantly higher

TABLE 1. Characteristics of the patients, propofol consumption, and BIS values

Characteristics Group | Group Il Group llI
(n=33) (n=33) (n=33)

Age (years) 497117 | 476118 48.0+9.8
Sex M/F (n) 20/13 21712 18/15
Weight (kg) 72674 71.4+7.5 69.6 +8.3
Height (cm) 167 +10.4 | 166.5+9.32 | 166.4+11.0
BMI (kg m™2) 26.24+3.61 | 25.94+3.55 | 25.36+3.78
ASA1/II/1 (n) 13/16/4 10/18/5 8/10/6
Co-existing disease n (%) 15 (45%) 14 (42%) 10 (30%)
Propofol consumption (mg)
Initial dose 364 364 35+4
Additional dose 30+8 32+8 52+10*
Total dose 66 +9 68+9 87 £12*
BIS value® 7730+ 1.83 | 77.18+1.96 | 70.18 £ 6.55*

M —male, F — female, BMI — body mass index, ASA — American Society of Anesthesiologists, BIS — Bispectral Index
Score. *BIS value when Ramsey Sedation Score reaches 3—4. Values were expressed as mean = SD, or percentage and

number of patients. *P < 0.001 compared to group | and I
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TABLE 2. Procedure-related times, adverse events, pain/discomfort, and satisfaction level

Parameters Group | Group Il Group llI
(n=33) (n=33) (n=33)

Procedure-related times
Endoscopy time (min) 123 +1.56 12.45+1.52 13.1+1.53 0.082
Spontaneous eye opening time (s) 189+6.4 17.9+5.9 166.2 +11.8* <0.001
Recovery time (min) 3.7+0.8 3.9+09 12.8 £2.3% <0.001
Adverse events
Oxygen Desaturation (Sp0, < 95%) 0(0%) 0 (0%) 12 (36%)*® < 0.0001
Maximal decrease in MAP (mm Hg) 5715 5514 7.3 £29% <0.01
Maximal decrease in HR (bpm) 6.2+15 6.7+17 9.8+1.8* <0.001
Pain/discomfort (VAS) 0(0-0) 0(0-1) 1(0-3)* <0.001
Patient satisfaction
Excellent/good 33 (100%) 33(100%) 33 (100%) 0.195
Fair/poor 0(0%) 0(0%) 0(0%)
Endoscopist satisfaction
Excellent/good 33 (100%) 33 (100%) 23 (70%)*" < 0.001
Fair/poor 0(0%) 0(0%) 10 (30%)*®

Sp0, — peripheral oxygen saturation, MAP — mean arterial pressure, HR — heart rate, bpm — beats per minute, VAS — visual analogue scale (was expressed as cm). Values were expressed as
mean == SD, median (min—max) or percentage and number of patients. *Compared to group | and I1. “One-way analysis of variance test was used. "y ? test was used. Kruskal-Wallis test was used

in group Ill compared to other groups (P < 0.001),
while there was no significant difference between
group | and group Il (P=0.317) (Table 2). Patient sat-
isfaction levels of the groups were close to each oth-
er (P=0.195). Sixty-four patients classified the seda-
tion as excellent (n =21 in group I, n =18 in group
I, and n =25 in group Ill) and the remaining 35 pa-
tients qualified as good (n =12 in group I, n =15
in group I, and n =8 in group lll) (Table 3). Our re-
sults showed that endoscopist satisfaction was sig-
nificantly better for group | and Il than for group Il
(P < 0.001), but there was no significant difference
between group | and Il (P =0.279).

DISCUSSION

In this prospective, randomized, double-blind
study, administration of the doses of 0.5 ug kg~'and
0.25 pg kg sufentanil intranasally and 0.04 mg kg™
midazolam intravenously were compared before
propofol-based sedation for colonoscopy. To our
knowledge, this is the first trial to investigate this
in the literature.

The main findings obtained from the present
study were reported here. First, all sedation regimens
were found to provide a safe and effective proce-
dure. Second, the dose of propofol required to main-
tain sedation was higher in patients who received
midazolam. Third, midazolam resulted in longer
spontaneous eye opening and recovery times than
both doses of sufentanil. Fourth, before induction
of sedation with propofol, the administration of IV
midazolam caused lower BIS values than IN sufent-
anil. Fifth, both doses of IN sufentanil had better pain

control than IV midazolam during the procedure.
And finally, endoscopist satisfaction was higher in
the sufentanil groups than in the midazolam group.

The present study showed that both doses of
sufentanil and midazolam with propofol had com-
parable haemodynamic safety, and cardiovascular
changes were minimal. Although hypotension and
bradycardia were not encountered in all groups of
patients, midazolam was associated with a higher
decrease in mean arterial pressure and heart rate
compared to sufentanil, but this difference was not
clinically significant. We also used SpO, as a safety
endpoint other than arterial blood pressure and
heart rate. We found that all the patients who had
a transient reduction of SpO, below 95% were asso-
ciated with midazolam, and the increase in oxygen
flow rate was sufficient to improve SpO,.

It is well documented that propofol has sig-
nificant consequences on haemodynamics and
respiration, such as hypotension, bradycardia, and
respiratory depression. Propofol causes a decrease
in arterial pressure due to a drop in systemic vascu-
lar resistance, preload, and myocardial contractility,
which could be attributed to a decrease in sympa-
thetic nerve activity even at sedative doses [10, 11].
Moreover, propofol may also lead to bradycardia via
interaction with atrial muscarinic cholinergic recep-
tors and inhibition of arterial baroreflex response to
hypotension [11, 12]. Respiratory depression may
also be seen during propofol-based sedation in
a dose-dependent manner. Large doses, rapid injec-
tion, and old age are the risk factors for propofol-
induced haemodynamic alterations [10, 13, 14]. Be-
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cause of the lack of analgesic efficacy when used as
a single agent during endoscopic sedation, higher
doses of propofol are required to maintain the de-
sired level of sedation and increase cardiorespira-
tory side effects [15, 16]. The addition of an opioid
and/or midazolam to propofol may help to reduce
propofol consumption and, thus, the incidence of
side effects [16-19].

In previous studies it has been revealed that
the incidence of hypotension and bradycardia var-
ies depending on the initial bolus dose of propofol,
the definition of haemodynamic side effects, patient
characteristics, monitorization techniques, and data
collection methods when propofol and midazolam
are used concomitantly [9, 20-22].

There are no clinical trials to directly compare
the combination of propofol and IV midazolam
or IN sufentanil. In a study in which sedation was
performed with an IV loading dose of 2.5 mg mid-
azolam before repeated doses of 20-40 mg propo-
fol during colonoscopy, Delius et al. [19] reported
that hypotension (< 90/50 mm Hg) and hypox-
emia (Sp0O, < 90%) were observed in 2 (1.7%) and
6 (5.2%) of 115 patients, respectively, but there was
no bradycardia (< 50 bpm). In a prospective multi-
centre study, including 11,701 gastrointestinal en-
doscopy patients, Sieg et al. [21] found that few cas-
es of hypotension (0.02%), bradycardia (0.05%), and
hypoxaemia (0.5%) occurred for a sedation regimen
consisting of 2-3 mg midazolam plus 10-20 mg
propofol followed by boluses of 20-30 mg propofol.
The incidence of side effects related to midazolam
combined with propofol was comparable to previ-
ous studies, which also used similar propofol and
midazolam doses for endoscopy sedation [19-21].

Sufentanil is a highly lipophilic opioid and is as-
sociated with an increased risk of hypoxaemia and
apnoea. Deng et al. [23] reported that IV 0.1 ug kg™
sufentanil during propofol sedation for colonoscopy
is associated with respiratory depression (absent
of end-tidal CO,, SpO, < 90%, and respiratory rate
< 6 breaths per minute) in approximately 30% of the
patients. IN administration of sufentanil has some
advantages such as ease of administration and rap-
id onset of action without severe cardiorespiratory
side effects [5, 6, 24-26].

After the administration of IN sufentanil, time
to reach peak plasma concentrations was found as
10 min in adults [6]. Therefore, in the present study we
can speculate that IN sufentanil may reach peak plas-
ma concentration at the onset of propofol induction.

In a prospective randomized study, Ayazoglu
et al. [24] found that a combination of IN 0.1 pg
sufentanil and propofol infusion (0.5-3 mg kg™ h,
79.6 £ 9.31 mg total) during colonoscopy sedation
resulted in a significant reduction in the MAP and
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HR values but not in SpO,. However, there was no
severe hypotension, bradycardia, or hypoxaemia.
A study with a limited number of patients showed
that respiratory depression and haemodynamic al-
terations were not observed to be associated with
administration of IN sufentanil 0.1-0.3 ug kg™ com-
bined with midazolam 5 mg [25]. In another study,
Zhao et al. [26] found that the incidence of respira-
tory depression (hypoxemia) was 1.1%, and there
were no cardiovascular side effects with the combi-
nation of propofol and IN sufentanil.

We found that midazolam was associated with
longer spontaneous eye opening time and recov-
ery time, and more than 30% propofol consumption
compared to IN sufentanil. Furthermore, there was
a higher incidence of motor response to colono-
scope insertion or withdrawal in patients admin-
istered midazolam than in those given sufentanil.
We can explain the differences between midazolam
and sufentanil with both pharmacokinetics and
pharmacodynamics. Although the presence of syn-
ergistic sedation between propofol and midazolam
was confirmed in previous studies, neither propofol
nor midazolam has analgesic activity [9, 14, 27, 28].
While synergistic interaction between propofol
and sufentanil is more pronounced for analgesic
efficacy, such as loss of motor response to noxious
stimuli, than for hypnosis, and it has been shown
clearly that providing adequate analgesia with
opioids can reduce the need for sedation [28-30].
Vuyk et al. [31] reported that sufentanil increases
plasma propofol concentrations due to a decrease
in both the distribution and clearance of propofol.
In another study, it was also found that propofol in-
creases midazolam concentrations related to a re-
duction in the distribution and clearance of mid-
azolam [32]. These pharmacokinetic interactions
between propofol and sufentanil or midazolam may
be another reason for the lower dose of propofol
and shorter sedation-related times with the sufent-
anil pretreatment than the midazolam.

The results of this study show that IV midazol-
am administration before the induction of sedation
with propofol causes lower BIS values compared
to IN sufentanil although clinically similar sedation
levels (RSS 3-4) are obtained in all groups. Similar
to our results for moderate sedation with propo-
fol and midazolam, the BIS level recommended by
Delius et al. [20] is slightly above 73. Although there
are no data about the direct effect of IN sufentanil
on the BIS, it has been reported that the addition of
intravenous sufentanil to propofol is associated with
higher BIS values and lower propofol concentrations
at loss of consciousness compared to propofol alone
[33, 34]. Our findings are consistent with the studies
mentioned above.
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Balanced propofol sedation (BPS), which com-
bines low doses of propofol with a benzodiazepine
and/or an opioid to achieve moderate sedation, has
gained increased interest recently [35]. Although the
doses of propofol in the present study were com-
parable with previous studies, total propofol con-
sumption was slightly lower in our study [9, 18-22,
27,36-38]. It has been reported that BIS monitoring
reduced the use of propofol in sedated patients [39].
We believe that monitoring the level of sedation by
a BIS device provides a reduction in total propofol
consumption compared to other studies.

The results of the present study demonstrate
that pretreatment with both doses of IN sufentanil
gives better pain control due to its own analgesic ef-
ficacy during colonoscopy compared to midazolam
pretreatment. However, there was no difference
between the groups regarding patient satisfaction.
Although adequate conditions for the colonoscopy,
which was defined as excellent or good regarding
the satisfaction with the endoscopists, were com-
parable between the groups, because of the lack of
immobility the number of endoscopist with excel-
lent satisfaction was significantly lower in the mid-
azolam group compared to the sufentanil groups.

There are several limitations in this study. We
compared IN sufentanil and IV midazolam before
the induction of sedation with propofol. However,
the lack of an IV sufentanil group was the first limi-
tation of the study. Secondly, the bioavailability of
the intranasal sufentanil may vary person-to-person
related to absorption from nasal mucosa and we did
not measure plasma sufentanil levels. Thirdly, this
study was performed in a single centre with a lim-
ited number of patients.

CONCLUSIONS

Our findings suggest that synergistic sedation
can be achieved safely and effectively by adminis-
tration of IN sufentanil or IV midazolam before pro-
pofol in patients undergoing colonoscopy. IN sufen-
tanil, both 0.25 ug kg™ and 0.5 pg kg™, have better
pain control and endoscopist satisfaction, and pro-
duce less respiratory depression than [V midazolam.
However, IN sufentanil can be considered as a rea-
sonable alternative to IV midazolam.
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APPENDIX 2. Modified Aldrete Score

Awake Anxious and agitated or restless or both 1 Consciousness
Awake Cooperative, oriented, and tranquil 2 Fully awake
A bl lli
Awake Responsive to commands only 3 rousable on caing
Not responding
Asleep Brisk response to light glabellar tap or loud auditory 4 .
- Activity
stimulus
Asleep Sluggish response to light glabellar tap or loud 5 Moving all four limbs on command
auditory stimulus Moving two limbs spontaneously
Asleep No response to light glabellar tap or loud auditory 6 Not moving at all
stimulus Respiration

152

Breathes deeply and coughs freely

Dyspnoeic, shallow, or limited breathing

Apnoea

Circulation

Blood pressure = 20% of pre-anaesthetic value

Blood pressure & 20—49% of pre-anaesthetic value

Blood pressure = 50% of pre-anaesthetic value

Oxygen saturation

Sp0, > 92% on room air

Supplemental 0, required to keep Sp0, > 90%

5p0, < 90% with supplemental 0,

Maximum total score is 10. A score of 9 was required for discharge.



