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Abstract 

Background We systematically reviewed the evidence on the effect of anesthetic methods and drugs on the inci-
dence of postoperative cognitive dysfunction (POCD) after cataract surgery.

Methods The Web of Science, PubMed, and Scopus databases were searched for relevant English reports published 
from 2000 to August 2024. After full-text screening and checking the quality assessment of each article using the JBI 
checklist, 9 relevant articles were included in this study. The included articles were reviewed to explain how different 
anesthetic modalities and drugs may affect the incidence of POCD after cataract surgery. Our study aimed to sys-
tematically investigate the relationship between various methods of anesthesia and POCD for people undergoing 
cataract surgery.

Results We included 9 clinical trials with 1014 participants, which analyzed the incidence of POCD after anesthetic 
interventions. Four articles compared the effect of anesthetic modality interventions on POCD and five studies 
compared the effect of anesthetic drugs on POCD. The studies used various cognitive measurement scales, includ-
ing the Mini-Mental State Examination, Neurobehavioral Rating Scale, Blessed Orientation-Memory-Concentration 
Test, Iowa Satisfaction with Anesthesia scale, PALT, and VF test. All articles that compared local and topical anesthesia 
found no statistically significant difference in the incidence of cognitive dysfunction at postop days 1 and 7. General 
anesthesia may cause POCD approximately twofold than local anesthesia. Ketamine, Midazolam, or Dexmedetomi-
dine seemed to reduce postoperative cognitive complications compared to the control group  .

Conclusions This systematic review investigates how different anesthetic techniques and drugs may affect the inci-
dence of POCD. The available literature is far from being conclusive and further studies are needed to reach any 
significant conclusions. It is necessary to adopt an appropriate anesthesia method for elderly and high-risk patients, 
especially people who have a history of cognitive problems   undergoing elective cataract surgery, to reduce cognitive 
complications after surgery. 

Keywords Postoperative cognitive dysfunction (POCD), Cataract surgery, Anesthetic modalities, Anesthesia, 
Cognition complications

*Correspondence:
Etrusca Brogi
etrusca.brogi@ospedaleniguarda.it
Seyyed Taghi Hashemi
st_hashemi@med.mui.ac.ir
Full list of author information is available at the end of the article

http://creativecommons.org/licenses/by-nc-nd/4.0/
http://crossmark.crossref.org/dialog/?doi=10.1186/s12871-025-02897-3&domain=pdf


Page 2 of 12Foroughi et al. BMC Anesthesiology           (2025) 25:35 

Background
Postoperative cognitive dysfunction (POCD) is defined 
as a progressive decline in cognitive performance from 
baseline patients’ status associated with surgical proce-
dures. POCD can be characterized by a variety of severi-
ties, from subtle to considerable and disabling cognitive 
changes. Even if the cognitive decline is generally tran-
sient, it may significantly influence the patient’s qual-
ity of life with a consequent increase in healthcare costs 
[1, 2]. The  reported incidences  of POCD varied  greatly 
between studies. Incidence is particularly high after car-
diac (i.e., 50–70%) or orthopedic surgery (i.e., 20–50% 
1-week post-surgery) [3–5]. Furthermore, the incidence 
increases with age  and concomitant cardiovascular and 
cerebrovascular diseases [6]. About 10%-54% of patients 
who appeared to be cognitively normal before surgery 
might develop post-operative cognitive dysfunction [1].

POCD may manifest as a loss in verbal or visual 
memory, executive function, language comprehension, 
attention, concentration, and failure to perform simple 
cognitive tasks following surgery which might last in 
different degrees of severity for weeks, months, or even 
years [2]. Furthermore, personality and social behavior 
changes may occur [7]. POCD has negatively impacted 
various aspects of quality of life, including physical 
health, role, pain, general health, vitality, social function-
ing, emotional role, and mental health [8].

Postoperative cognitive dysfunction has multiple risk 
factors, including older age, major surgery, type of anes-
thesia, neurological diseases, pulmonary disease, alco-
hol abuse, electrolyte abnormalities, and neurological 
diseases (as shown in Table  1) [7, 9–11]. Unfortunately, 
the etiology and the pathophysiological mechanisms of 
POCD have not been entirely comprehended, and effec-
tive prevention programs still need to be developed [12, 
13].

Cataract surgery is one of the most common oph-
thalmic procedures in medical settings, which can be 
performed under sedation, local, topical, or general 
anesthesia [14]. With the progress in surgical technique, 
the duration of surgery has become shorter, and differ-
ent kinds of anesthetic strategies can be implemented. 
Even with conflicting results, previous clinical trials 
have investigated whether different anesthetic modali-
ties can influence the incidence of POCD; several studies 
have found significantly different cognitive performance 
using different anesthetic drugs (e.g., dexmedetomidine, 
remifentanil), while others studies have reported no dif-
ference [2, 12, 15–24].

Considering the high importance and prevalence of 
cognitive disorders after surgery, a deeper understanding 
of how anesthetics affect cognitive function after cataract 
surgery would be essential for implementing effective 

perioperative care [25]. In this systematic review, we aim 
to investigate the relationship between different methods 
of anesthesia and POCD for people undergoing cataract 
surgery.

Method
The Preferred Reporting Items for Systematic Reviews 
and Meta-Analyses(PRISMA) guidelines are followed in 
this study [26]. This research has also been registered in 
the PROSPERO database with the registration number: 
CRD42024588625.

Before beginning the research, all authors evaluated 
the study’s inclusion and exclusion criteria, as well as the 
search terms used to discover relevant information.

Search strategy
The Web of Science, PubMed, and Scopus databases 
were searched for relevant English reports published 
from 2000 to August 2024. The search strategy included 

Table 1 Predisposing and precipitating factors associated with 
POCD

Predisposing
 Increased age

 Major surgery

 Surgical trauma

 Anesthesia

 Male sex

 Preexisting cognitive impairment

 Sensory damage (visual, auditory)

 Delirium

 Multiple medicines

 Benzodiazepine or narcotic use

 Alcohol abuse

 Neurological diseases

Precipitating
 Benzodiazepine

 Infection

 Hypoxia

 Shock

 Dehydration

 Hypothermia

 Fever

 Metabolic abnormalities

 Insufficient nutritional intake

 Pain

 Anemia

 Surgery

 Electrolyte abnormalities

 Pulmonary disease

 Coronary bypass surgery
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the following terms: “Postoperative Cognitive Complica-
tions” OR”Cognitive Dysfunction” OR “Cognitive Com-
plications” OR “postoperative cognitive dysfunction” 
OR “cognition” AND “cataract” OR “Cataract extraction” 
AND “Anesthesia” OR “local anesthesia” OR “general 
anesthesia” OR “anesthetic modality”. The reference lists 
of the included articles and selected systematic reviews 
were manually searched by two reviewers (EF and STH) 
for additional eligible studies. The methodological qual-
ity of each included paper was assessed separately using 
a Joanna Briggs Institute checklist. We searched for and 
analyzed the titles and abstracts of potential study pub-
lications using the inclusion and exclusion criteria to 
eliminate irrelevant articles. Table  2 shows the search 
strategy and number of screened papers for this system-
atic review.

Eligible criteria
Original English studies comparing the effect of anes-
thetic drugs on the risk of postoperative cognitive dys-
function after cataract surgery were considered eligible 
for this systematic review. For this review, various types 
of anesthesia (i.e., general, local, topical anesthesia, 
and sedation) are included in our review. Postopera-
tive cognitive dysfunction refers to any acute change in 
neurocognitive status following surgery, such as men-
tal deterioration, delirium, or confusion. Only compara-
tive studies including at least two different anesthetic 
modalities or drugs were deemed eligible and included in 
this study. Case series and articles that assessed POCD 

with a single drug or anesthetic modality were excluded. 
Reviews, case reports, case series, letters to the editor, 
animal research, and in  vitro, other than English stud-
ies, and duplicate publications were among the exclusion 
criteria.

Data extraction and quality assessment
Two authors (EF and STH) evaluated the titles and 
abstracts of the selected articles separately. To find 
the final inclusions, we reviewed the whole text of the 
remaining articles. End Note software (V.9) excluded the 
duplicate studies. Contemplating Joanna Briggs Institute 
(JBI)-based reviews, each article was evaluated by assign-
ing a of 3, 2, 1, or 0 based on answers “Yes,” “Unclear,” 
“Not applicable,” or “No,” accordingly. For quality assess-
ment, we used JBI Critical Appraisal Tool for Cross-
sectional. This tool has been developed by the  JBI  and 
collaborators and approved for the valuation of risk of 
biases in quantitative studies. Questions of the checklist 
are indexed in the table as Q1-Q13, and are written here; 
Q1) Was true randomization used for the assignment of 
participants to treatment groups? Q2) Was allocation to 
treatment groups concealed? Q3) Were treatment groups 
similar at the baseline? Q4) Were participants blind to 
treatment assignment? Q5) Were those delivering treat-
ment blind to treatment assignment? Q6) Were outcomes 
assessors blind to treatment assignment? Q7) Were treat-
ment groups treated identically other than the inter-
vention of interest? Q8) Was follow-up complete and if 
not, were differences between groups in terms of their 

Table 2 Search strategy

Search engine Search strategy Additional filters Results

PubMed (((((“Cognitive Dysfunction/complications”[Mesh] OR “Cognitive Dysfunction/
ethnology”[Mesh] OR “Cognitive Dysfunction/etiology”[Mesh] OR “Cognitive 
Dysfunction/physiopathology”[Mesh] OR “Cognitive Dysfunction/prevention 
and control”[Mesh] OR “Cognitive Dysfunction/surgery”[Mesh])) OR “Postop-
erative Cognitive Complications”[Mesh]) AND “Cataract”[Mesh]) OR “Cataract 
Extraction”[Mesh]) AND “Anesthesia”[Mesh]

English
MEDLINE
(From 2000 to August 2024)

165

Scopus (TITLE-ABS-KEY (cognitive AND dysfunction) OR TITLE-ABS-KEY ( postopera-
tive AND cognitive AND complications) OR TITLE-ABS-KEY ( postoperative 
AND cognitive AND dysfunction) OR TITLE-ABS-KEY ( cognition) AND TITLE-
ABS-KEY ( cataract) OR TITLE-ABS-KEY ( cataract AND extraction) AND TITLE-
ABS-KEY ( anesthesia) OR TITLE-ABS-KEY ( anesthesia AND general) OR TITLE-
ABS-KEY ( local AND anesthesia))

English
(From 2000 to August 2024)

25

Web Of Science (((((((((TS = (Postoperative Cognitive Complications)) OR TS = (cognitive 
dysfunction)) OR TS = (postoperative cognitive dysfunction)) OR TS = (cogni-
tion)) AND TS = (cataract)) OR TS = (Cataract Extraction)) AND TS = (anesthesia)) 
OR TS = (local anesthesia)) OR TS = (general anesthesia)) OR TS = (anesthetic 
modalit*)

English
Web Of Science Categories: Ophthalmol-
ogy/
Anesthesiology/
research management science/ exclude 
review articles/ Keywords: cataract- anes-
thesia
(From 2000 to August 2024)

550

Google Scholar cataract anesthesia “cognitive dysfunction” “postoperative cognitive dysfunc-
tion”

English
(From 2000 to August 2024)

576
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follow-up adequately described and analyzed? Q9) Were 
participants analyzed in the groups to which they were 
randomized? Q10) Were outcomes measured in the same 
way for treatment groups? Q11) Were outcomes meas-
ured in a reliable way? Q12) Was appropriate statistical 
analysis used? Q13) Was the trial design appropriate, and 
any deviations from the standard RCT design (individual 
randomization, parallel groups) accounted for in the con-
duct and analysis of the trial? The articles defined at least 
28 scores were included in the study (see Table 3).

Data collection
Data from the included papers were extracted as follows:

(1) Study details; authors, publication date, and study 
design;

(2)   Study participant details; total number, male/
female number, and mean age;

(3) Investigations and anesthetic method; medication 
given for anesthesia;

(4) Post-operative cognitive dysfunction assessment 
tools and time points;

(5) Key findings and effect of each investigation on vital 
signs during and post-surgery.

 

Results
Literature search
A total of 1316 articles were found by searching online 
databases. After eliminating duplicates, 1169 articles 
were selected for title and abstract screening by EF and 
STH. Disagreements between reviewers were resolved 
by asking the third reviewer (EB). 20 manuscripts were 
selected for full-text assessment, and 9 articles were con-
nected to the inclusion criteria in this systematic review 
after the screening process. No eligible studies were 
found by manually checking references of related articles. 
Figure 1 reported the PRISMA flow chart with the details 
of the search process. Studies that evaluated the effect of 
anesthesia intervention or anesthetic drug association 
on the incidence of postoperative cognitive dysfunction 
after cataract surgery were included in this study [2, 12, 

Table 3 Quality assessment score [15, 17, 20, 22, 23]
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15–24]. This systematic review included 9 clinical trial 
studies.

The included studies involved 1014 patients overall. 
Four articles compared the effect of anesthetic modality 
interventions on POCD [15, 17, 19, 21]; and five stud-
ies compared the impact of different anesthetic drugs 
on POCD [2, 18, 20, 22, 23]. The participants’ mean age 
ranged from 50.9 to 75.6.

Epidemiologically, tree studies were carried out in 
Iran [2, 15, 22], four studies in Egypt [17, 18, 20, 23], 

and two studies in Turkey [19, 21]. Several cogni-
tive measurement scales were utilized in the studies; 
three studies used the Mini-Mental State Examination 
(MMSE) [2, 15, 22], tow employed the Neurobehavio-
ral Rating Scale (NRS) [18, 20], two used the  Blessed 
Orientation-Memory-Concentration Test (BOMC) 
[19, 21], one used the Iowa Satisfaction with Anesthe-
sia scale (ISAS), paired associate learning test (PALT) 
and category verbal fluency (VF) test [17]; and the last 
article employed PALT and VF test [23]. Details of the 
included studies are reported in Table 4.

Fig. 1 PRISMA
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The use of different anesthetic modalities
Three studies assessed the prevalence of cognitive dys-
function after cataract surgery under topical and local 
anesthesia [17, 19, 23], and one compared the POCD 
in general versus local anesthesia [15]. One of the stud-
ies contains three groups of investigation (local, topical, 
and general anesthesia) [21]. Three studies reported no 
statistically significant difference in cognitive function 
between the groups after cataract surgery [17, 19, 21]. All 
the articles assessed cognitive function preoperative, one 
day, and one week after surgery.

Local versus topical
Fathy et  al. conducted a prospective randomized clini-
cal trial with 60 patients undergoing cataract surgery 
using local anesthesia versus topical anesthesia. Local 
anesthetic was administered to the first group using 
lidocaine 2% (total volume 6 mL) and 30 IU of hyaluro-
nidase, In contrast, topical anesthesia was administered 
to the second group using oxybuprocaine (benoxinate 
hydrochloride 0.4%) three times per minute before to the 
procedure. The two groups did not differ statistically sig-
nificantly regarding ISAS (P = 0.071). They also measured 
the difference between pre-operative and post-opera-
tive cognition scores in both groups with VF and PALT 
1  week after surgery. Regarding both VF and PALT, the 
postoperative total scores in local anesthesia were sig-
nificantly lower than the  preoperative scores (P = 0.005, 
P = 0.01 respectively); while there was no statistically 
notable difference in the topical group [17].

Kılıç et  al. 2021 also contrasted topical (Proparacaine 
hydrochloride 0.5%, single dose, and 1% lidocaine) and 
local (3–4 ml of a mixture of 2% lidocaine and 0.5% bupi-
vacaine) techniques and they didn’t find any difference 
according to BOMC scores (P > 0.05) [19].

All articles that compared local and topical anesthesia 
didn’t find a significant difference in the incidence of cog-
nitive dysfunction at postop days 1 and 7 [17, 19, 21].

Local versus general anesthesia
In 2016, Naghibi et  al. conducted a double-blind clini-
cal study on 360 patients over 65  years to evaluate the 
cognitive effect of local anesthesia versus general anes-
thesia after cataract surgery [15]. The patients partici-
pating in the study were divided into four age groups: 
65 to 70  years, 71 to 75  years, 76 to 80  years, and over 
81 years. The authors analyzed the data of two groups of 
patients; general anesthesia (Sodium Thiopental 0.6 mg/
kg/h, Atracurium 0.6 mg/kg/h, Fentanyl 2 µg /kg/h, Mor-
phin 0.1  mg/kg/h and Propofol 100  µg /kg/h to main-
taining anesthesia) and local anesthesia (Tetracaine and 
Midazolam drop 2  mg, and Propofol 10  µg /kg/min). 
  The results reported a higher rate of POCD in general 

anesthesia (6.66%) versus local anesthesia (3.88%) and 
lower mean arterial pressure and heart rate in the gen-
eral anesthesia group. POCD was higher in male patients 
(74% of total incidences) [15]. Contrarily, in 2020, Kılıç 
Yeliz et  al. found that the postoperative BOMC score 
was similar between (propofol 2–3  mg/kg, remifen-
tanil 0.5  µg/kg, and remifentanil infusion 0.1–0.2  µg/
kg as maintenance), local (3–4  ml of equal mixture of 
2% lidocaine and 0.5% bupivacaine) and topical (hydro-
chloride 0.5% single dose and 1% lidocaine in anterior 
chamber) in patients aged between 18 to 65 years (mean 
was 50.9  years) (P > 0.05) [21]. The authors found that 
intraoperative HR and MAP were considerably lower in 
patients under general anesthetic than in those under 
local and topical anesthesia (P < 0.05).

The use of different anesthetic drugs
Five articles investigate the effect of dexmedetomidine 
in comparison with ketamine [18, 20], remifentanil [2], 
and midazolam [22] on the incidence of POCD. One 
of the articles looked into the effect of lidocaine versus 
oxybuprocaine.

Ketamine and Dexmedetomidine and control
Elsaid et  al. 2021, retrospectively evaluated the neuro-
protective effect of ketamine and dexmedetomidine on 
POCD. The authors analyzed the data of three groups of 
patients: ketamine group (0.3  mg/kg/h), dexmedetomi-
dine group (0.5 µg/kg/h), and control group. POCD was 
significantly higher among control than in ketamine or 
dexmedetomidine groups (56% versus 28.0% or 16.0%) 
[20]. The sedation score was higher in the Ketamine and 
Dexmedetomidine groups. Oriby, M.E et  al. compared 
the effect of dexmedetomidine vs ketamine vs control 
group in geriatric patients undergoing cataract extrac-
tion; ketamine dosage was 0.3 mg/kg/h, whereas dexme-
detomidine was administered at a rate of 0.5 µg/kg/h. The 
authors found that dexmedetomidine groups showed a 
reduced number of POCD events (P < 0.0001), a reduced 
pain score (P = 0.038), and an increase in Ramsay seda-
tion Score in comparison with the control group. Keta-
mine and Dexmedetomidine groups were comparable. 
No significant alteration in parameters and complica-
tions were observed between the three groups [18].

Remifentanil and Dexmedetomidine
Kermany et al. (2016) examined the incidence of POCD 
after cataract surgery using Dexmedetomidine and 
Remifentanil [2]. They performed a double-blind ran-
domized study. Loading doses of dexmedetomidine 
(0.5  µg/kg) and remifentanil (0.1  µg/kg) were given 
ten and five minutes before topical anesthesia, respec-
tively. The maintenance dose was 0.2  µg/kg/hour in the 
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Dexmedetomidine group and 0.05  µg/kg/minute in 
the Remifentanil group. They found significant differ-
ences between MMSE scores in the two groups, both in 
patients younger than 65 years (P = 0.03) and in patients 
older than 65  years (P = 0.0001). The dexmedetomidine 
group had a more favorable postoperative cognitive sta-
tus than the remifentanil group [2].

Midazolam and Dexmedetomidine and control
Mansouri et al. 2019 evaluated the effect of intravenous 
administration of Midazolam (0.1  mg/kg) and Dexme-
detomidine (1 µg /kg) in elders undergoing cataract sur-
gery. The post-operative cognition state was measured 
by the MMSE assessment scale in a total of 300 patients. 
According to the findings, the frequency of cogni-
tive impairment in the midazolam, dexmedetomidine, 
and control groups were 6%, 10%, and 4% respectively 
(P = 0.47) [22]. After 24 h after surgery, the frequency of 
cognitive impairment was 14% in the midazolam group, 
12% in the dexmedetomidine group, and 24% in the con-
trol group (P = 0.031). After 1  week after surgery, the 
frequency of cognitive impairment was 8% in the mida-
zolam group, 12% in the dexmedetomidine group, and 
20% in the control group (P = 0.042).

Local anesthetics
In the study of Fathy et  al. cataract surgery was per-
formed under local anesthesia using lidocaine 2% and 
bupivacaine 0.5% as an intervention drug. According 
to PALT and VF assessments, both lidocaine and bupi-
vacaine caused postoperative cognitive impairment. 
Lidocaine had a more regrettable impact on cognitive 
function than bupivacaine, but there was no statistically 
significant difference between both groups.

Discussion
In this systematic review, we included nine RCTs inves-
tigating the effect of anesthesia on POCD in cataract 
surgery. The first description of postoperative cognitive 
impairment and its potential relationship with surgery 
under general anesthesia was published in 1955 [27]. 
Since that time, a noticeable number of articles have been 
published on postoperative cognitive disorders, espe-
cially on cardiac and major non-cardiac surgeries. How-
ever, due to several differences between major and minor 
surgeries (e.g., duration of anesthesia, duration of surgi-
cal stress, incidence, and duration of hypotension, hypo-
volemia), which may play an essential role in different 
etiology and incidence of POCD, it is imperative to high-
light the need of a deeper understanding of the incidence 
of PCOD during minor surgery procedures. The clinical 
implication in reducing POCD are several and worth 
to discuss. Reducing POCD carries significant clinical 

implications that enhance patient care and healthcare 
outcomes. POCD, a common and serious complication, 
can lead to prolonged cognitive impairment, functional 
decline, and increased mortality. Its prevention and 
management promote quicker cognitive recovery and 
improve overall survival rates [28]. Patients who avoid 
POCD experienced better functional outcomes, often 
regaining independence more rapidly. Reducing the inci-
dence of POCD shortens hospital stays, decreases the 
need for post-acute care, and lowers overall healthcare 
costs, with less readmission rate or extended rehabilita-
tion, which alleviates the burden on resources. Further-
more, the prevention of POCD may reduce the risk of 
long-term complications (i.e., dementia and chronic cog-
nitive decline, safeguarding patients’ quality of life in the 
months and years following surgery) [29]. The emotional 
and psychological well-being of patients and their fami-
lies also improves. POCD can be distressing and disori-
enting, and its reduction enhances the overall surgical 
and recovery experience. By focusing on strategies such 
as medication optimization, multimodal perioperative 
protocols, and early mobility, healthcare providers can 
effectively minimize the incidence of POCD, leading to 
better outcomes for patients and a more efficient health-
care delivery system.

According to the recently published literature, 
increased awareness  has been raised regarding the link 
between cognitive impairment in the early postopera-
tive phase and general anesthesia [15, 30, 31]. Based on 
the International Study of Postoperative Cognitive Dys-
function (IS-POCD), patients under general anesthesia 
exhibited a delayed reaction to mental activity 24 h after 
surgery. Still, the incidence of POCD in the elderly was 
not significantly affected by either spinal or general anes-
thesia [31]. Furthermore, additional studies revealed that 
persons who got general anesthesia had a significantly 
higher prevalence of POCD than those who received 
spinal anesthesia [32]. Thus, one of the most substantial 
aspects of preventing POCD is choosing an adequate and 
effective anesthetic method [33]. A systematic review 
published in 2020 shows that patients undergoing gen-
eral anesthesia have a higher prevalence of postoperative 
pain and depression (POCD) three days after surgery, but 
no significant difference exists within seven days. Early 
intervention and therapy can reduce POCD frequency, 
and patients at high risk may recover more quickly [33]. 
Preoperative education is also crucial.

Currently, few studies have investigated the influ-
ence of anesthetic techniques on post-operative cogni-
tive impairments in minor ophthalmic surgeries such 
as cataract specimens. Certainly, Surgeons and health-
care organizations face every day the responsibility to 
improve the efficiency of elective cataract surgery care 
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and minimize adverse effects. While the previous RCT 
assessed the influence of anesthetic modalities and 
assigned drugs on POCD in major surgery, cognitive 
impairment represents one of the most important and 
frequent side events following cataract surgery especially 
in older patients [18]. Consequently, we decided to carry 
out a systematic review aiming to investigate the relation-
ship between the anesthetic technique and the incidence 
of cognitive performance after cataract surgery.

We found that general anesthesia may be associated 
with early postoperative cognitive dysfunction. Both 
anesthetic modalities and anesthetic drugs appear to 
influence the incidence of POCD. Evidence suggests that 
general anesthesia can increase the incidence of cogni-
tive dysfunction in the early postoperative period. The 
choice of local and topical anesthesia did not significantly 
influence the incidence of POCD. However, both local 
and topical are preferable to general anesthesia to reduce 
adverse effects of postoperative cognition. Dexmedeto-
midine seemed to have a positive effect on the number of 
POCD events Ketamine seemed to show similar results.

Some clinical investigations have examined keta-
mine’s effects on cognitive function and concluded that 
it might reduce mental disorders [18, 34] while a sys-
tematic review and meta-analysis by Zhou et  al. didn’t 
find any statistically significant reduction of POCD by 
administrating Ketamine [35]. Rascón-Martínez et  al. 
2016 discovered that, in older individuals having oph-
thalmological procedures, intravenous ketamine (0.3 mg/
kg) considerably enhanced early postoperative cognitive 
function without changing intraocular pressure or hemo-
dynamic parameters [36]. According to another study, 
ketamine decreased the amount of opioids required, sug-
gesting the connection between pain and cognitive func-
tion [37]. A network meta-analysis by Lichi et  al. 2023 
examined how ketamine, dexmedetomidine, ulinastatin, 
parecoxib, and midazolam affected older individuals hav-
ing non-cardiac surgery in terms of their ability to avoid 
POCD. For older patients undergoing non-cardiac sur-
gery, ketamine plus ulinastatin may be more effective in 
preventing POCD [38].

To date, the efficacy of multimodal anesthetic or seda-
tion techniques on POCD is of interest. A multimodal 
approach that incorporates anesthesia, surgical treat-
ment, patient characteristics, and perioperative care 
can be used to reduce POCD [39]. Shorter surgical 
procedures, lowering stress, the release of inflamma-
tory mediators, and the use of sedatives and analgesics 
are examples [40]. Multimodal anesthetics allow the 
reduction of the use of opioids using single-shot or con-
tinuous peripheral nerve blocks, as well as nonsteroidal 
anti-inflammatory medications. Furthermore, when nar-
cotic medicines are used, surgeons and anesthesiologists 

should use non-morphine agents and switch to oral opi-
oids as soon as feasible to limit the risk of postoperative 
cognitive impairment [30].

It is known that older age and prior cognitive deteriora-
tion, enhance the chance of postoperative delirium [41, 
42]. However, further studies are needed to define major 
risk factors better to detect high-risk patients and more 
sensitive and decisive evidence is required to choose an 
appropriate drug to reduce cognitive impairment and 
complications in patients undergoing elective cataract 
surgery. Multimodal anesthesia protocols may reasonably 
reduce the event of POCD by decreasing the usage of 
narcotic analgesic drugs. Optimization of vital signs such 
as heart rate and mean arterial pressure during general 
anesthesia may also be beneficial for estimating the post-
operation cognition decline and cognitive prognosis.

Our systematic review presented several limitations. 
The use of different anesthetic techniques and analgesic 
procedures, as well as the variability in the diagnosis and 
evaluation methods of POCD, limited the interpretation 
of our results and we couldn’t conduct a meta-analysis. 
Even more, the heterogeneity of patient populations, 
and of the time points of postoperative evaluation repre-
sented further elements that influenced the understand-
ing of our results. On the other hand, some included 
studies did not clarify the criteria for diagnosing confu-
sion or cognitive impairment.

Furthermore, we should consider that several publi-
cations did not include comorbidity (i.e., hypertension, 
ESRD, uremic condition, pulmonary disease) or drug 
consumption (e.g., benzodiazepines), which might rep-
resent susceptible risk factors. In addition, the depth 
of anesthesia and sedation have not been reported in 
detail in some articles. Another limitation is defined by 
the fact that information on cognitive conditions and 
mental health status in patients before cataract surgery 
was not available. Consequently, we could not evalu-
ate the effect of these factors on postoperative cognitive 
disorders. Considering the above limitations, it is rec-
ommended that future studies consider the clinical con-
ditions of patients and their underlying diseases. It seems 
that more studies are necessary to confirm the effect of 
anesthesia on cognitive disorders in minor surgeries. 
  Nevertheless, considering all the listed limitations, we 
believe that the current study provides valuable and rele-
vant insight into this topic for both ophthalmologists and 
anesthesiologists.

Conclusions
To our knowledge, this systematic review is the first to 
evaluate the impact of different anesthetic modalities 
and anesthetics on POCD incidence in adults under-
going cataract surgery. We found that local and topical 
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seemed to be a better choice than general anesthe-
sia to reduce postoperative cognition adverse effects. 
Dexmedetomidine represents an interesting option for 
POCD reduction. It is important to stress the neces-
sity to adopt a favorable anesthesia method for elderly 
and high-risk patients, especially patients who have a 
history of cognitive impairment and   undergoing elec-
tive cataract surgery, to reduce cognitive complications 
after surgery.
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