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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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Abstract.
Background: Cognitive disturbances during recovery from 

anaesthesia are clinically important but often underrecognized in 
adult surgical patients. Immediate confusion or agitation during 
the emergence phase may represent transient neurocognitive 
changes related to anaesthetic effects rather than true 
postoperative delirium. Early identification of these disturbances 
in the post-anaesthesia care unit (PACU) is essential for patient 
safety and appropriate postoperative monitoring.

Aim: This study aimed to determine the incidence of 
immediate post-anaesthesia confusion and agitation at PACU 
admission and to identify its clinical correlates in adult patients 
undergoing elective surgery.

Methods: A prospective observational study was conducted at 
Thumbay University Hospital, Ajman. Adult patients aged 18–
65 years undergoing elective surgery under general anaesthesia 
(GA) or regional anaesthesia (RA) were enrolled (n=120). 
Cognitive status was assessed using the Confusion Assessment 
Method (CAM) and CAM-ICU at PACU admission (0 h) and 
at 6, 12, 24, 48, and 72 hours postoperatively. Demographic 
data, ASA physical status, baseline cognitive screening, type of 
surgery, anaesthetic technique, and physiological variables were 
recorded. The primary outcome was the incidence of immediate 
post-anaesthesia confusion or agitation at PACU admission.

Results: Immediate post-anaesthesia confusion or agitation 
was observed in 25% of patients (30/120) at PACU admission. 
The incidence declined to 5.0% at 6 hours and 0.8% at 12 hours, 
with no new cases identified after 24 hours. The frequency 
of immediate confusion was higher among patients receiving 
general anaesthesia compared with regional anaesthesia (37.3% 
vs 9.4%). Patients with early confusion demonstrated higher 
respiratory rates at PACU admission and were more likely to 
have higher age and lower baseline cognitive screening scores.

Conclusion: Immediate post-anaesthesia confusion or 
agitation occurred in one-quarter of patients but resolved rapidly 
in most cases. Early cognitive screening in the PACU may help 
distinguish transient emergence phenomena from clinically 
significant postoperative neurocognitive disorders.

Key words. Emergence agitation, post-anaesthesia confusion, 
postoperative delirium, Post Anaesthesia Care unit (PACU), 
perioperative neurocognitive disorders.
Introduction.

Perioperative neurocognitive disorders encompass a range of 
cognitive disturbances occurring in association with anaesthesia 
and surgery. These include transient confusion during 
emergence from anaesthesia, postoperative delirium (POD), and 
longer-term postoperative cognitive dysfunction. International 

consensus recommendations have standardized terminology 
and emphasize the importance of distinguishing short-lived 
emergence phenomena from more persistent postoperative 
neurocognitive disorders [1,2].

Postoperative delirium is one of the most common 
neurocognitive complications following surgery, particularly 
among older adults. Its pathophysiology is multifactorial 
and involves neuroinflammatory responses, neurotransmitter 
imbalance, metabolic disturbances, and patient-related 
vulnerability factors such as frailty and comorbidities [3,4]. 
Epidemiological studies report substantial rates of delirium 
among elderly surgical populations, highlighting the clinical 
importance of early detection and prevention strategies [5]. 
Failure to recognize acute postoperative cognitive disturbances 
has been associated with prolonged hospitalization, increased 
healthcare costs, and higher morbidity and mortality [6-8]. The 
literature has mostly described postoperative delirium in elderly 
surgical patients, however cognitive abnormalities following 
anesthesia emergence may occur in any age group. Younger and 
middle-aged elective surgery patients may also develop early 
confusion or agitation, although prospective studies have not 
adequately studied this cohort. Furthermore, longitudinal studies 
suggest that postoperative cognitive disturbances may influence 
long-term cognitive trajectories and functional outcomes [9-11].

Although postoperative delirium has been widely investigated, 
cognitive disturbances occurring immediately after anaesthesia 
remain less clearly characterized in adult patients. Emergence 
agitation or confusion during the early recovery period is 
increasingly recognized as a clinically significant phenomenon 
in the post-anaesthesia care unit (PACU) [12,13]. These 
disturbances may result in hemodynamic instability, self-injury, 
accidental removal of medical devices, and prolonged recovery 
time [14]. Several perioperative factors have been associated 
with emergence agitation, including anaesthetic agents, patient 
characteristics, and perioperative stress responses [14].

Recent studies have also explored strategies to reduce early 
postoperative agitation. Randomized trials indicate that 
anaesthetic management techniques, including extubation 
strategies and perioperative interventions, may influence the 
occurrence of agitation during recovery [15,16]. In addition, 
translational research has identified potential biological markers 

associated with emergence agitation, providing insight into 
possible underlying mechanisms [17]. The choice of anaesthetic 
technique may further influence early postoperative cognitive 
outcomes. Clinical trials comparing regional and general 
anaesthesia demonstrate differences in postoperative cognitive 
recovery patterns in some surgical populations [18]. Systematic 
reviews also suggest that anaesthetic drugs and perioperative 
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factors contribute to both early emergence agitation and later 
delirium [19,20]. Early identification of cognitive disturbances 
in the PACU is important for patient safety, as agitation and 
confusion may lead to self-injury, accidental removal of 
medical devices, or delayed recovery. Screening tools such as 
the Confusion Assessment Method for the Intensive Care Unit 
(CAM-ICU) have been validated for detecting acute cognitive 
changes during the immediate postoperative period [21].

Given the clinical relevance of early postoperative cognitive 
disturbances and the limited prospective data describing 
their occurrence in adult patients across a broad age range — 
including younger and middle-aged individuals who represent 
the majority of elective surgical cases — this study aimed 
to determine the incidence of immediate post-anaesthesia 
confusion or agitation at PACU admission and to describe early 
postoperative cognitive outcomes in adult patients undergoing 
elective surgery.
Materials and Methods.

A prospective observational study was conducted over a 
four-month period at Thumbay University Hospital. Ethical 
approval was obtained from the Institutional Review Board of 
the College of Health Sciences (Ref. No. IRB COHS STD 74, 
February 2025), and the study was conducted in accordance with 
the ethical principles of the Declaration of Helsinki. Written 
informed consent was obtained from all participants prior to 
enrolment. Adult patients aged 18–65 years scheduled for 
elective surgical procedures under general anaesthesia (GA) or 
regional anaesthesia (RA), (spinal or peripheral block techniques 
according to surgical indication. Sedation was administered when 
clinically indicated according to routine anaesthetic practice.) 
were consecutively recruited during the study period. Eligible 
participants had an American Society of Anaesthesiologists 
(ASA) physical status of I–III and were able to provide informed 
consent and participate in cognitive assessments. Patients with 
documented major psychiatric disorders or severe pre-existing 
cognitive impairment that precluded completion of cognitive 
assessments or provision of informed consent were excluded. 
Patients with severe impairment who retained capacity to 
consent and could be assessed using CAM-ICU were eligible 
for enrolment. A total of 120 patients were included in the 
study, comprising 67 patients who received general anaesthesia 
and 53 who underwent surgery under regional anaesthesia. 
The primary outcome was the presence of immediate post-
anaesthesia confusion or agitation at admission to the post-
anaesthesia care unit (PACU), defined as cognitive disturbance 
detected at the initial PACU assessment (0 hours). Cognitive 
status was evaluated using the Confusion Assessment Method 
(CAM) and the Confusion Assessment Method for the Intensive 
Care Unit (CAM-ICU). Prior to each CAM-ICU assessment, 
patient arousal level was evaluated using the Richmond 
Agitation-Sedation Scale (RASS). CAM-ICU assessment was 
performed only when patients achieved a RASS score of ≥ −3, 
consistent with the validated administration protocol for this 
instrument, which requires a minimum level of arousability 
before cognitive features can be reliably assessed. Assessments 
were performed at PACU admission (0 hours) and subsequently 
at 6, 12, 24, 48, and 72 hours postoperatively. Because early 
PACU assessments may be influenced by residual anaesthetic 

or sedative effects, the 0-hour evaluation was interpreted as an 
indicator of emergence-related confusion or agitation rather 
than definitive postoperative delirium. Because early PACU 
assessments may be influenced by residual anaesthetic or 
sedative effects, the 0-hour evaluation was interpreted as an 
indicator of emergence-related confusion or agitation rather 
than definitive postoperative delirium. Secondary outcomes 
included descriptive evaluation of cognitive screening results at 
later postoperative time points; cases detected at ≥24 hours were 
recorded but were too few for inferential analysis. Baseline 
demographic and clinical data were collected preoperatively, 
including age, sex, ASA status, type of surgical procedure, and 
anaesthetic technique. Baseline cognitive status was assessed 
preoperatively using the Mini-Mental State Examination 
(MMSE), a validated 30-point screening instrument. Patients 
were categorised according to established cut-off scores: 
no cognitive impairment (MMSE 24–30), mild cognitive 
impairment (MMSE 18–23), and severe cognitive impairment 
(MMSE 0–17). MMSE assessments were completed prior to 
anaesthesia induction as part of routine preoperative evaluation. 
Physiological parameters including respiratory rate, heart 
rate, blood pressure, and peripheral oxygen saturation (SpO₂) 
were recorded at PACU admission and repeated according 
to institutional postoperative monitoring protocols. All data 
were recorded using standardized encrypted electronic data 
collection forms to ensure confidentiality. Statistical analysis 
was performed using standard statistical software. Continuous 
variables were expressed as mean ± standard deviation, while 
categorical variables were presented as frequencies and 
percentages. Comparisons between groups were performed 
using the chi-square test. A two-sided independent samples 
t test p-value <0.05 was considered statistically significant. 
Because cognitive disturbances beyond the immediate PACU 
period were infrequent, analyses of later outcomes were limited 
to descriptive reporting without multivariable modelling.

As there were enough events for the main outcome upon PACU 
admission (0 hours), a multivariable logistic regression analysis 
was undertaken to identify independent predictors of immediate 
post-Anaesthesia confusion/agitation. Age, ASA classification, 
baseline cognitive state (MMSE), anesthetic method, and sex 
were chosen for the model based on clinical relevance and 
univariate relationships. Given the amount of result occurrences, 
variables were reduced to prevent overfitting. Adjusted ORs 
with 95% confidence intervals were computed.
Results.

A total of 120 adult patients undergoing elective surgery were 
included in the study. Demographic and clinical characteristics 
are summarized in Table 1. The cohort consisted of 46 males 
(38.3%) and 74 females (61.7%), with most patients aged ≤50 
years (91.7%). Baseline cognitive assessment indicated that 
77.5% had no impairment, 19.2% had mild impairment, and 
3.3% had severe impairment. Anaesthesia was administered 
as general Anaesthesia in 67 patients (55.8%) and regional 
Anaesthesia in 53 patients (44.2%). Surgical procedures varied, 
with obstetric/gynecologic surgeries representing the largest 
group (40%).

Immediate post-Anaesthesia confusion or agitation at PACU 
arrival (0 hours) was observed in 30 of 120 patients (25.0%), as 



45

Anesthesia Type Negative CAM/CAM-ICU, n (%) Positive CAM/CAM-ICU, n (%) Total (n, %) χ² p‑value
 General Anesthesia 42 (62.7) 25 (37.3) 67 (100.0)

12.26. 
p < 0.001 Regional Anesthesia 48 (90.6) 5 (9.4) 53 (100.0)

Total 90 (75.0) 30 (25.0) 120 (100.0)

Table 2. Immediate Post-Anesthesia Confusion by Anesthesia Type (N=120).

Note: CAM = Confusion Assessment Method; CAM-ICU = Confusion Assessment Method for Intensive Care Unit.

Variable Overall Mean ± SD Positive CAM/CAM-ICU Mean ± SD 
(n = 30)

Negative CAM/CAM-ICU Mean ± SD 
(n = 90) p‑value*

HR (bpm) 77.2 ± 8.2 78.0 ± 7.9 76.9 ± 8.3 NS
SBP (mmHg) 115.1 ± 9.9 116.0 ± 9.2 114.8 ± 10.1 NS
DBP (mmHg) 72.1 ± 7.7 73.0 ± 7.4 71.8 ± 7.8 NS
RR (bpm) 16.2 ± 2.1 18.5 ± 2.4 16.0 ± 2.0 <0.001*
SpO₂ (%) 99.4 ± 0.9 99.3 ± 1.0 99.4 ± 0.9 NS

Table 3. Postoperative Vital Signs at PACU Arrival in Relation to Immediate Confusion/agitation (N=120).

*Independent samples t test = Significant NS = not significant. SBP = Systolic Blood Pressure; DBP = Diastolic Blood Pressure; RR = Respiratory 
Rate; SpO₂ = Oxygen Saturation.

Variable Category n %

  Gender Male 46 38.3
Female 74 61.7

  Age Group (years)
≤35 62 51.7
36–50 48 40.0
≥51 10 8.3

  BMI

Underweight 12 10.0
Normal 48 40.0
Overweight 36 30.0
Obese 24 20.0

  Anaesthesia Type General 67 55.8
Regional 53 44.2

  ASA Classification
I 32 26.7
II 72 60.0
III 16 13.3

  Cognitive Status
No impairment 93 77.5
Mild impairment 23 19.2
Severe impairment 4 3.3

  Procedure Type

Obstetric/Gynaecological 48 40.0
General Surgery 20 16.7
Urologic 10 8.3
Dermatologic/Minor 15 12.5
ENT 11 9.2
Gastrointestinal 6 5.0
Other 10 8.3

Table 1. Demographic and clinical characteristics (N = 120).

Note: BMI = Body Mass Index; ASA = American Society of Anaesthesiologists classification; ENT = Ear, Nose, Throat. Cognitive status was 
assessed using the Mini-Mental State Examination (MMSE): no impairment = 24–30; mild impairment = 18–23; severe impairment = 0–17."

detected by CAM/CAM-ICU (Table 2 and Figure 1). By 6 hours, 
positive screens declined to 6 patients (5.0%), and by 12 hours 
only 1 patient (0.8%) remained positive. No new cases were 
identified at 24, 48, or 72 hours. The incidence of immediate 
confusion/agitation was significantly higher following general 
Anaesthesia than regional Anaesthesia in univariate analysis 
(37.3% vs 9.4%, χ² = 12.26, df = 1, p < 0.001).

Physiological assessment at PACU arrival showed that patients 
with immediate confusion/agitation had higher respiratory rates 
than those without confusion/agitation (18.5 ± 2.4 vs 16.0 ± 
2.0 breaths/min, p < 0.001), whereas heart rate, blood pressure, 

and SpO₂ did not differ significantly (Table 3). Immediate 
confusion/agitation was also strongly associated with baseline 
cognitive impairment in univariate analysis: 9.7% of patients 
without impairment, 73.9% of those with mild impairment, and 
100% of those with severe impairment screened positive at 0 
hours (χ² = 35.86, p < 0.001). Older age groups also showed 
higher proportions of immediate positive screens (p = 0.025). 
Gender and ASA classification were not significantly associated 
with immediate confusion/agitation in univariate analysis.

Because the number of positive screens beyond PACU 
admission was extremely small, later postoperative assessments 
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Variable Category Negative CAM/CAM-ICU, n (%) Positive CAM/CAM-ICU, n (%) Total, n (%) χ² p-value

Age group

≤35 52 (83.9) 10 (16.1) 62 (100.0)

7.412 0.02536–50 33 (68.8) 15 (31.3) 48 (100.0)

≥51 5 (50.0) 5 (50.0) 10 (100.0)

Gender Male 35 (76.1) 11 (23.9) 46(100.0) 0.04 0.82Female 55 (74.3) 19 (25.7) 74(100.0)

Cognitive status
Absent 84 (90.3) 9 (9.7) 93(100.0)

35.86 < 0.001Mild 6 (26.1) 17 (73.9) 23(100.0)
Severe 0 (0.0) 4 (100.0) 4(100.0)

Anesthesia Type General 42 (62.7) 25 (37.3) 67(100.0) 12.26 0.00Regional 48 (90.6) 5 (9.4) 53(100.0)

ASA
ASA I 24 (75.0) 8 (25.0) 32(100.0)

0.72 0.70ASA II 55 (76.4) 17 (23.6) 72(100.0)
ASA III 11 (68.8) 5 (31.3) 16(100.0)

Procedure Group

G.I. 3 (50.0) 3(50.0) 6(100.0)

12.65 0.0489

Obs. & Gyn 40 (83.3) 8(16.7) 48(100.0)
Urology 8(80.0) 2 (20.0) 10(100.0)
Derma /Minor 10 (66.7) 5 (33.3) 15(100.0)
General Surgery 18 (90.9) 2 (10.0) 20(100.0)
ENT 6 (54.5) 5 (45.5) 11(100.0)
Other 5 (50.0) 5 (50.0) 10(100.0)

Table 4. Association between baseline characteristics and immediate post-Anaesthesia Confusion (N = 120).

Note: G.I = Gastrointestinal; Obs/Gyn = Obstetric/Gynaecologic; ENT = Ear, Nose, Throat; ASA = American Society of Anaesthesiologists 
classification.
P-values below 0.05 indicate a significant association between the variable and confusion/ agitation incidence. Anesthesia type groups statistically 
significant difference was found with the p value < 0.001. Difference between gender groups was not significant.

Figure 1. Timing of Positive CAM/CAM-ICU Screens (N=120).
Note: PACU = Post-Anaesthesia Care Unit. CAM/CAM-ICU used for cognitive assesment.
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were reported descriptively without multivariable modelling. 
For the primary outcome at 0 hours, a multivariable logistic 
regression analysis was performed using the prespecified 
covariates age, ASA classification, baseline cognitive state 
(MMSE), anaesthetics technique, and sex (Table 5). In the 
adjusted model, age remained independently associated with 
immediate post-Anaesthesia confusion/agitation (adjusted OR 
1.13, 95% CI 1.00 to 1.28, p = 0.0469). Baseline MMSE showed 
a borderline inverse association but did not reach statistical 
significance (adjusted OR 0.88, 95% CI 0.77 to 1.00, p = 
0.0519). ASA classification (adjusted OR 0.18, 95% CI 0.01 to 
2.26, p = 0.1838), sex (adjusted OR 0.16, 95% CI 0.01 to 2.90, 
p = 0.2151), and anaesthetics technique (regional vs general, 
adjusted OR approximately 0.00, 95% CI 0.00 to infinity, p = 
0.9810) were not independently associated with the outcome.
Demographic and Clinical Characteristics.

Table 1 summarizes the demographic and clinical characteristics 
of the 120 adult patients included in the study who underwent 
elective surgery.
Immediate post-anaesthesia confusion/agitation (0 h):

At PACU arrival, 30/120 (25%) screened positive on CAM/
CAM-ICU (Figure 1). By 6 h, positive screens decreased to 
6/120 (5.0%), and at 12 h only 1/120 (0.8%) remained positive. 
No added positives were recorded at 24, 48, or 72 h (Figure 1).

Anaesthesia type and immediate events: Immediate positive 
screens were more frequent after GA than RA: 25/67 (37.3%) 
versus 5/53 (9.4%) (χ² = 12.26; p < 0.001) (Table 2).

Physiological correlates at PACU arrival: Patients with 
immediate positive screens had higher respiratory rate at PACU 
arrival (mean ± SD 18.5 ± 2.4 vs 16.0 ± 2.0 breaths/min; p 
< 0.001). Other vitals (HR, BP, SpO₂) showed no significant 
differences at 0 h. By 6 h, respiratory rates converged (Table 3).

Baseline cognition and age: Immediate positive screens 
were concentrated among patients with baseline cognitive 
impairment: 9/93 (9.7%) with no impairment, 17/23 (73.9%) 
with mild impairment, and 4/4 (100%) with severe impairment 
screened positive at 0 h (χ² = 35.86; p < 0.001). Older age 
groups had higher proportions of immediate positive screens. 
Only one added positive screen was seen at 12 h and none at 24–
72 h. Because the number of events beyond PACU admission 
is extremely small, analyses at later time points were limited 
to descriptive reporting without multivariable modelling. In 
contrast, multivariable analysis was feasible and performed for 
the primary outcome at 0 hours (Tables 4 and 5).

Discussion.
This study demonstrates that immediate post-Anaesthesia 

confusion or agitation is a common early neurocognitive 
disturbance in adult surgical patients, occurring in nearly one-
quarter of the cohort at PACU admission. Consistent with prior 
literature, emergence agitation in adults has been reported in 
5–30% of surgical patients, depending on anaesthetics technique 
and patient risk factors. The phenomenon was more frequent 
following general Anaesthesia than regional Anaesthesia in 
univariate analysis, in keeping with previous reports suggesting 
that anaesthetics technique may influence early emergence-
related cognitive outcomes [18-20]. However, this univariate 
association should be interpreted cautiously. In the multivariable 
model, anaesthetics technique was not an independent predictor 
of immediate post-Anaesthesia confusion/agitation, indicating 
that the crude association may have been partly explained by 
other patient-related factors. The rapid resolution of most 
cases within 12 hours further supports the interpretation of 
these events as transient emergence phenomena rather than 
persistent postoperative delirium, emphasizing the importance 
of distinguishing early postoperative confusion from clinically 
significant postoperative neurocognitive disorders [1,2,12,21].

A key methodological consideration in studies of immediate 
post-Anaesthesia cognition is the potential misclassification 
of residual sedation or the normal arousal continuum as 
pathological confusion when delirium screening tools are 
used in the immediate postoperative period. CAM and CAM-
ICU were originally validated for delirium detection in awake 
and sufficiently arousable patients, and their use immediately 
after Anaesthesia therefore requires careful attention to arousal 
status. In the present study, the Richmond Agitation-Sedation 
Scale (RASS) was used before each cognitive assessment to 
confirm adequate arousal, and CAM-ICU was administered 
only when patients achieved a RASS score of ≥ −3, consistent 
with validated administration recommendations [21]. This 
approach helped reduce the likelihood of misclassifying residual 
drowsiness as disorientation. Nevertheless, the distinction 
between normal emergence from Anaesthesia and true early 
cognitive disturbance at 0 hours remains inherently difficult, 
and this should be acknowledged as an important limitation of 
assessments performed during the immediate recovery period.

Our findings indicate that age was the only independent 
correlate of immediate post-Anaesthesia confusion/agitation 
in the corrected multivariable analysis. Although baseline 
cognitive impairment showed a strong univariate association 
with early positive screens, baseline MMSE did not remain 
statistically significant after adjustment, showing only a 
borderline inverse association. Likewise, ASA classification 
was not an independent predictor in the corrected model. 
Therefore, the present results do not support the conclusion 
that ASA classification and baseline cognitive status were 
independent risk factors in this sample. Patients with mild or 
severe pre-existing cognitive impairment were nevertheless 
disproportionately affected in univariate analysis, which is 
consistent with prior evidence that preoperative vulnerability 
may increase susceptibility to perioperative neurocognitive 
disturbances [3-5,9].

Predictor Adjusted OR 95% CI P-value
Age 1.13 1.002 to 1.275 0.0469
ASA classification 0.179 0.014 to 2.26 0.1838
Baseline cognitive 
state (MMSE) 0.876 0.766 to 1.001 0.0519

Sex male vs female 0.16 0.009 to 2.898 0.2151
Anaesthetic technique
regional vs general 0.0 0.0 to inf 0.981

Table 5. Multivariable logistic regression for immediate post-
anaesthesia confusion or agitation at 0 hours using only age, ASA 
classification, MMSE, anaesthetic technique, and sex.
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Elevated respiratory rates at PACU arrival among patients with 
confusion/agitation suggest possible physiological correlates 
of acute emergence phenomena, potentially reflecting residual 
anaesthetics effects, sympathetic activation, discomfort, or 
early postoperative distress [14,15]. Although higher rates of 
immediate confusion were observed in some surgical procedure 
categories in univariate analysis, surgical procedure type was 
not included in the multivariable model and therefore should 
not be interpreted as an independent predictor. The absence of 
significant differences in heart rate, blood pressure, or SpO₂ 
suggests that immediate cognitive disturbances may occur even 
in the absence of overt hemodynamic instability.

These findings underscore the clinical value of early cognitive 
screening in the PACU using validated instruments such as 
CAM and CAM-ICU. Early identification may help clinicians 
anticipate patient needs, implement safety measures, and 
distinguish transient emergence-related confusion from early 
manifestations of postoperative delirium [21]. Although long-
term cognitive outcomes were not assessed in this study, previous 
research suggests that even transient early postoperative 
cognitive disturbances may influence recovery trajectories and 
warrant continued vigilance [8-11].

In conclusion, immediate post-Anaesthesia confusion and 
agitation occurred in a substantial proportion of adult surgical 
patients during early recovery in the PACU, but most cases 
resolved rapidly. In the adjusted analysis, age was the only 
independent correlate, whereas anaesthetics technique, ASA 
classification, MMSE, and sex were not independent predictors. 
These findings support the importance of early postoperative 
cognitive assessment and close monitoring, particularly in 
older patients and in those with baseline cognitive vulnerability. 
Future multicentre studies with larger patient populations and 
more outcome events are needed to clarify perioperative risk 
factors more reliably and to guide preventive strategies for early 
postoperative cognitive disturbances.
Clinical Significance.

his study highlights that immediate post-anaesthesia confusion 
or agitation is a frequent and clinically relevant phenomenon in 
adult surgical patients, affecting nearly one-quarter of the cohort 
at PACU admission. Recognition of these transient cognitive 
disturbances is important for optimizing patient safety in the 
immediate postoperative period. Early identification through 
validated screening tools such as CAM and CAM-ICU may help 
clinicians implement timely supportive measures, reduce the 
risk of self-harm or inadvertent removal of catheters and drains, 
and distinguish transient emergence-related phenomena from 
more persistent postoperative neurocognitive disorders [12-
15,21]. In the present study, immediate confusion/agitation was 
more common after general anaesthesia in univariate analysis 
and was also associated with older age and baseline cognitive 
impairment. However, in the multivariable model, age was the 
only independent correlate, whereas anaesthetic technique, 
ASA classification, MMSE, and sex were not independent 
predictors. These findings support the value of routine early 
cognitive screening in the PACU, particularly in older patients 
and those with baseline cognitive vulnerability, while also 
emphasizing that transient emergence-related confusion should 

not be overinterpreted as established postoperative delirium 
[1,2,12,21].
Limitations.

First, the study was conducted in a single tertiary care hospital 
with a relatively small sample size (N = 120), which may limit 
the generalizability of the findings. In addition, the cohort was 
predominantly composed of younger to middle-aged adults, with 
91.7% of participants aged 50 years or younger, and therefore 
may not reflect the risk profile of older surgical populations, 
who are known to carry a greater burden of postoperative 
neurocognitive disorders [1,2,8]. Future studies should include 
larger and older patient cohorts to allow more robust comparisons 
across age groups. Second, cognitive assessments were limited 
to the first 72 hours postoperatively, and long-term cognitive 
outcomes were not evaluated. As a result, the relationship 
between immediate post-anaesthesia confusion/agitation and 
subsequent postoperative delirium or longer-term cognitive 
decline could not be determined [8-11]. Third, although CAM 
and CAM-ICU are validated tools for delirium screening, 
their use immediately after anaesthesia carries an inherent 
risk of misclassifying residual sedation or normal emergence 
as cognitive disturbance. To reduce this risk, RASS was used 
as an arousal prerequisite before each CAM-ICU assessment, 
with testing performed only in patients with a RASS score of 
≥ −3, consistent with recommended administration practice 
[21]. Nevertheless, the distinction between transient emergence 
phenomena and true acute cognitive disturbance at 0 hours cannot 
be fully resolved. In addition, other short-term perioperative 
influences such as pain, anxiety, and concurrent medications 
could not be fully controlled in this observational setting. 
Fourth, the observational design precludes causal inference 
regarding the effects of anaesthetic technique or procedure type 
on immediate post-anaesthesia confusion/agitation. Several 
univariate associations were also examined concurrently 
without adjustment for multiple comparisons; therefore, 
borderline findings, particularly for surgical procedure type, 
should be interpreted cautiously. Finally, although multivariable 
modelling was performed for the primary outcome at 0 hours, 
the corrected adjusted model was based on a very small number 
of positive events in the analysable sample. This low event count 
limits model stability and precision, increases the likelihood of 
wide confidence intervals, and means that the adjusted findings 
should be interpreted cautiously. Despite these limitations, the 
study provides useful prospective data on early emergence-
related cognitive disturbances and offers clinically relevant 
insights for perioperative monitoring and early postoperative 
cognitive assessment.
Declarations.
Ethics approval and consent to participate.

IRB- Ref. no. IRB-COHS-STD-74-Feb-2025 (Gulf Medical 
University) 
Consent for publication. 

Obtained from all participants.
Conflict of interests.

The authors declare no conflict of interest.



49

Funding. 
No external funding was received for this study.

Authors’ contributions.
o Ellen Safadi: Conceptualization, data analysis, writing, and 

supervision.
o Nithin Raj: Data collection, validation, and literature review.
o Marwan Ismail: Statistical analysis support, critical review 

and editing of the manuscript.
o Sara Musa Abdalla Elamin: Data collection, validation, 

and literature review "All authors read and approved the final 
manuscript and agreed to be accountable for the integrity and 
accuracy of the work.

o Lutfullayeva Gulnoza Umrilloyevna: Conceptualization, 
data analysis, writing and editing of the manuscript.

o Shamsiyev Eldor Aslidinovich: Conceptualization, data 
analysis, writing and editing of the manuscript.
Data availability. 

The data are available upon requested.

REFERENCES
1. Aldecoa C, Bettelli G, Bilotta F, et al. European Society of 
Anaesthesiology guideline on postoperative delirium. Eur J 
Anaesthesiol. 2017;34:192-214.
2. Evered L, Silbert B, Knopman DS, et al. Recommendations 
for the nomenclature of cognitive change associated with 
anaesthesia and surgery. Br J Anaesth. 2018;121:1005-1012.
3. Brown CH. Postoperative delirium: epidemiology and 
management. Anesthesiol Clin. 2020;38:319-334.
4. Deiner S, Silverstein JH. Postoperative delirium and cognitive 
dysfunction. Br J Anaesth. 2019;123:464-474.
5. Shrestha GS, Shrestha SK. Postoperative delirium in 
elderly patients: a prospective cohort study. Nepal Med Coll J. 
2020;22:34-38.
6. Soberón JR, Loeb R, Gross WL. Postoperative delirium in 
elderly surgical patients. Med Clin North Am. 2020;104:807-
821.

7. Subramaniyan S, Mintz CD. Morbidity and mortality 
associated with postoperative delirium. Best Pract Res Clin 
Anaesthesiol. 2019;33:229-238.
8. Rudolph JL, Marcantonio ER. Postoperative delirium: 
acute change with long-term implications. Anesth Analg. 
2018;127:496-505.
9. Inouye SK, Westendorp RGJ, Saczynski JS. Delirium in 
elderly people. Lancet. 2014;383:911-922.
10. Saczynski JS, Marcantonio ER, Quach L, et al. Cognitive 
trajectories after postoperative delirium. N Engl J Med. 
2012;367:30-39.
11. Bilotta F, Lauretta MP, Borozdina A, et al. Postoperative 
delirium: risk factors and perioperative care. Minerva Anestesiol. 
2013;79:1066-1076.
12. Ho MH, Wong CKM, Yeung JH, et al. Postoperative 
delirium assessment and incidence. Worldviews Evid Based 
Nurs. 2021;18:290-301.
13. Kim HJ, Kim DK, Kim HY, et al. Emergence agitation in 
adults after general anaesthesia. J Perioper Pract. 2022;32:65-72.
14. Kim J, Lee H, Kim S, et al. Risk factors for post-aesthetic 
emergence delirium. J Neurosurg Anesthesiol. 2024;36:233-242.
15. Zhang Y, Li H, Wang Y, et al. Deep versus awake extubation 
and emergence agitation. BMC Anesthesiol. 2024;24:565.
16. Wang L, Zhao J, Chen Y, et al. Multimodal interventions for 
emergence agitation. BMC Psychiatry. 2024;24:552.
17. Zhang Y, Chen H, Wang J, et al. Serum biomarkers 
associated with emergence agitation. Front Med (Lausanne). 
2022;9:828867.
18. Li T, Dong T, Cui Y, et al. Effect of regional anaesthesia on the 
postoperative delirium: A systematic review and meta-analysis 
of randomized controlled trials. Front Surg. 2022;9:937293.
19. Zhuang X, Chen S, Wang Y, et al. Anaesthesia methods and 
postoperative delirium. Front Aging Neurosci. 2022;14:1051621.
20. Wilson JE, Mart MF, Cunningham C, et al. Delirium. Nat 
Rev Dis Primers. 2020;6:90.
21. Neufeld KJ, Leoutsakos JS, Sieber FE, et al. Screening tools 
for PACU delirium. Anesth Analg. 2013;117:96-102.


	Title

