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K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.
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Please note, materials submitted to the Editorial Office Staff are supposed to meet the following requirements:

1. Articles must be provided with a double copy, in English or Russian languages and typed or
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7. Please indicate last names, first and middle initials of the native authors, present names and initials
of the foreign authors in the transcription of the original language, enclose in parenthesis corresponding
number under which the author is listed in the reference materials.

8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
tion available online at: http://www.nlm.nih.gov/bsd/uniform_requirements.html
http://www.icmje.org/urm_full.pdf
In GMN style for each work cited in the text, a bibliographic reference is given, and this is located at the end
of the article under the title “References”. All references cited in the text must be listed. The list of refer-
ences should be arranged alphabetically and then numbered. References are numbered in the text [numbers
in square brackets] and in the reference list and numbers are repeated throughout the text as needed. The
bibliographic description is given in the language of publication (citations in Georgian script are followed
by Cyrillic and Latin).

9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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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
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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-11I 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
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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 O-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 (SpO-)
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



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%, x> =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,

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

and SpO: 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 (¥*> = 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

Variable Category n %
Male 46 38.3

Gender Female 74 61.7
<35 62 51.7

Age Group (years) 36-50 48 40.0
>51 10 8.3

Underweight 12 10.0

Normal 48 40.0

BMI Overweight 36 30.0
Obese 24 20.0

. General 67 55.8
Anaesthesia Type Regional 53 442
I 32 26.7

ASA Classification 1T 72 60.0
1 16 133

No impairment 93 71.5

Cognitive Status Mild impairment 23 19.2
Severe impairment 4 33

Obstetric/Gynaecological 48 40.0

General Surgery 20 16.7

Urologic 10 8.3

Procedure Type Dermatologic/Minor 15 12.5
ENT 11 9.2

Gastrointestinal 6 5.0

Other 10 8.3

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."

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

Anesthesia Type Negative CAM/CAM-ICU, n (%) Positive CAM/CAM-ICU, n (%) Total (n, %) %2 p-value
General Anesthesia 42 (62.7) 25(37.3) 67 (100.0) 12.26
Regional Anesthesia 48 (90.6) 5(09.4) 53 (100.0) < 0'001
Total 90 (75.0) 30 (25.0) 120 (100.0) LS

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

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

Variable Overall Mean = SD Positive CAM/CAM-ICU Mean + SD Negative CAM/CAM-ICU Mean + SD p-value*

(m=30) (n=90)

HR (bpm) 772+8.2 78.0+79 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+74 71.8+7.8 NS
RR (bpm) 162+2.1 18.5+2.4 16.0+2.0 <0.001*
SpO:2 (%) 99.4+0.9 99.3+1.0 99.4+0.9 NS

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

Rate; SpO: = Oxygen Saturation.
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Table 4. Association between baseline characteristics and immediate post-Anaesthesia Confusion (N = 120).

Variable Category Negative CAM/CAM-ICU, n (%) Positive CAM/CAM-ICU, n (%) Total,n (%) ¥* p-value
<35
52 (83.9) 10 (16.1) 62 (100.0)
Age group 36-50 33 (68.8) 15(31.3) 48 (100.0) 7.412 10.025
>51
5(50.0) 5(50.0) 10 (100.0)
Male 35(76.1) 11 (23.9) 46(100.0)
.04 .82
Gender Female 55 (74.3) 19 (25.7) 741000y 04 08
Absent 84 (90.3) 9(9.7) 93(100.0)
Cognitive status  Mild 6 (26.1) 17 (73.9) 23(100.0) 35.86 <0.001
Severe 0(0.0) 4 (100.0) 4(100.0)
. General 42 (62.7) 25(37.3) 67(100.0)
Anesthesia Type ¢ ional 48 (90.6) 5(9.4) s3(1000) 1226 000
ASAT 24 (75.0) 8 (25.0) 32(100.0)
ASA ASATI 55 (76.4) 17 (23.6) 72(100.0) 0.72 10.70
ASA T 11 (68.8) 5(31.3) 16(100.0)
G.IL 3 (50.0) 3(50.0) 6(100.0)
Obs. & Gyn 40 (83.3) 8(16.7) 48(100.0)
Urology 8(80.0) 2 (20.0) 10(100.0)
Procedure Group Derma /Minor |10 (66.7) 5(33.3) 15(100.0) 12.65 0.0489
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)
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.

Timing of Positive CAM/CAM-ICU Screens (n=120)

| = Megativie
= . Poiitive

100

Humber of Patients

0 Hour & Hours 12 Hours 24-T2 Hours

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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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.

Predictor Adjusted OR 95% CI P-value
Age 1.13 1.002to 1.275  0.0469
ASA classification 0.179 0.014 t0 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 t0 2.898  0.2151
Anaesthetic technique 0.0 0.0 to inf 0.981

regional vs general

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%) (y*> = 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, SpO:) 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 (¥ = 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).
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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].



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 SpO:
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
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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.
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