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     The preoperative evaluation of the function of vital organs including heart, lungs, liver and 
kidney is established practice across all surgical specialities. Effective perioperative evaluation and 
optimization has been shown to reduce postoperative medical complications, but nowadays  
there is a gap in the perioperative evaluation of neurological status [1]. Brain health is largerly 
overlooked by current modalities of perioperative assessment. On the other hand, existing 
protocols and guidelines focusing on modifiable risk factors for cardiac, pulmonary, renal, and 
metabolic-related complications have clearly demonstrated that prehabilitation strategies can 
decrease not only complication rates, but also 30-day mortality and length of hospital stay [2]. 
Frailty in the elderly population is strongly associated with the risk of postoperative 
complications, delirium, institutionalization, and mortality. Delirium remains the most common 
postoperative adverse event, with a pooled risk ratio of 2.13 (95% CI 1.23-3.67), but it can also be 
a marker of preclinical dementia and may contribute to delayed neurocognitive recovery [3]. It is 
indeed time to appreciate that surgical stress and systemic inflammation may lead to 
neuroinflammation, worsen preoperative neurologic status, and increase neurological 
complication rates in vulnerable individuals who lack physiological reserve and present with 
multisystemic functional deterioration. Use of Electroencephalography (EEG) monitoring as a 
guide to anesthetic titration to reduce the rate of perioperative cognitive disorders may prove a 
useful adjunct in this category of patients, but it is currently under investigation [4]. EEG is 
essential for differentiating delirium (a state of usually reversible global brain disfunction) and 
seizure disorders (a condition of spontaneous, recurrent paroxysmal electrical dysfunction), 
enabling the distinctly different treatment: Antiepileptic Drugs (AEDs) are a class of medications 
that have indeed received considerable attention as possible treatments for agitation and 
aggression, despite a lack of high-quality data and despite neurologist and psychiatrist often 
disagree on terminology. 

We believe that preoperative assessment of elderly and frail patients is often neglected in 
everyday practice but remains the foundation for a safe surgical practice. In United Kingdom, the 
proactive care of older patients undergoing surgery (POPS) model has integrated the 
Comprehensive Geriatric Assessment (CGA) in the elective and emergency surgical setting, and 
has provided a robust evidence based methodology to identify the elderly population at risk and 
to optimize the surgical pathway and the follow-up after hospital discharge [5]. A randomized 
clinical trial showed that preoperative CGA and optimization according to the POPS model 
result in fewer non-surgical complications and reduce the length of hospital stay by 40% 
compared to standard care [6]. 

Normal Pressure Hydrocephalus (NPH), a condition most commonly seen in older adults is 
often misdiagnosed  (less than 20% of patients in a Neurological unit receive an appropriate 
diagnosis) but has emerged as a “treatable movement disorder”, and represents a cause of 
delirium or cognitive decline in elderly adults  who undergo cardiac surgery [7].
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An important aspect of perioperative care is that several drugs may have a significant impact on 
neurological perioperative outcomes, especially in elderly patients in whom polypharmacy is 
common practice. Multiple prescriptions and non-prescription medications have the potential for 
drug-to-drug interaction and perioperative adverse events. Although electronic health records have 
the potential to detect errors and interactions, having the patient bringing in all medications they use 
at home is a critical step at the time of office visit to prevent adverse outcomes due to drug abuse, 
withdrawal or interactions. Many group of drugs can cause delirium and this includes many 
prescriptions over the counter, complementary (“natural”) and alternative products (some examples 
of herbal products that have cholinergic effects are henbane, jimson weed and mandrake and some 
teas). The mechanism of drug induced delirium are not well defined, but evidence support a major 
role for cholinergic failure. Anticholinergic intoxication causes a classical delirium syndrome that 
may be reversible with cholinesterase inhibitors; drugs which can cause a muscarinic blockade can 
leads to delirium and drugs such as digoxine, lithium and histamine (H2) antagonists shoes 
measurable cholinergic receptor binding. The most common drugs associated with delirium are 
sedative hypnotics (benzodiazepines), analgesic, and medications with an anticholinergic effect. 
Serotoninergic  drugs may also indirectly contribute to delirium by causing serotonin syndrome (in 
particular paroxetine due to greatest affinity for muscarinic receptors), and neuroleptic malignant 
syndrome [8]. This reciprocal relationship between cholinergic and dopaminergic brain effects 
indicate a role for dopaminergic excess in delirium and explain why  dopaminergic medications such 
as levodopa or dopamine agonist can contribute to delirium in a dose related manner. Dopamine 
dysregulation syndrome and punding are encountered with levodopa therapy particularly if delivered 
in an intermittent fashion, with slow-release formulations and it it’s crush a slow release formulation 
in a nasogastric tube, as levodopa competes with amino acids for uptake in proximal small intestine. 
Even gastric emptying can result in erratic absorption and bioavailability. For these necessary 
medications, a dosage reduction or adjusting the dosage schedule may be helpful; for example, if 
antiparkinsonism medications are suspected of causing confusion, anticholinergic medications 
should be the first to be discontinued, followed by selegiline, dopamine agonist and finally and most 
important, by tapering levodopa, as many patients can develop an acute “akinetic attack” with 
hyperpyrexia and diaphoresis resembling the clinical picture of neuroleptic malignant syndrome that 
it may follow an abrupt change in dopaminergic medication [9-13].  Also, use of herb medications 
should be carefully reviewed. Patients should be counselled and monitored regarding 
pharmacological therapy in preparation for the surgical procedure. Deprescribing may be necessary, 
and alternative routes for neurotropic drug administration should be considered in the immediate 
postoperative period, especially after foregut procedures that may transiently impair the ability to 
swallow or bowel absorption. 

Concurrent medical problems may also contribute to “drug induced delirium”, for example in 
heart failure, hepatic insufficiency and renal failure; antibiotics mainly cephalosporins and macrolids 
may induced delirium; the mechanism behind this phenomenon is still not fully understood but has 
been hypothesized that may lower the seizure threshold by binding competitively to the GABA-A 
receptor inducing a Non-Convulsive Status Epilepticus (NCSE) manifested by an altered mental 
state. Frailty, rather than chronological age, is increasingly recognized as a predictor of adverse 
postoperative events. Interestingly, a large cohort study conducted across 9 noncardiac specialties 
showed that there was a greater than 10% 180-day mortality for frail patients following even low-
stress procedures in low-intensity specialties [6]. This confirms that triage and optimization of 
preoperative assessment should be mandatory for all surgical specialties regardless of the planned 
procedure. Furthermore, it is time to expand the concept of pre-habilitation to include optimization 
of neurological functional status among the therapeutic targets. It is possible that screening for 
depression, anxiety, movement disorders and stroke, and a period of structured cognitive exercise 
along with pharmacological modulation, if necessary, can help to identify reversible deficits and 
strengthen the capacity of the patient to withstand surgical stress. In stroke and many neurological 
disorders there is impaired integrity of blood-brain barrier function, which allows more of a 
potentially toxic drug to reach the brain and reduced integrity of blood-brain barrier function is 
strongly associated with susceptibility to delirium. A comprehensive evaluation of the neurological 
status in elderly patients who are surgical candidates and the adoption of a collaborative neuro-
geriatric perioperative care pathway could fill an existing gap, and successful treatment of delirium
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depend on identifying the reversible contributing factors, as drugs are the most common 
reversible cause of delirium. Some recent studies suggest that dexmedetomidine , a sympatholytic 
drug that acts as agonist to alpha-2-receptor, use for sedation in mechanically ventilated adults 
may reduce time to extubation in neurological disorders, may be associated with less delirium 
and appears to be associated with less neurocognitive dysfunction compared to other 
sedatives, but these findings were inconclusive because of publication bias, heterogeneity 
and limited sample size. These factors can improve current modalities of anesthesiological and 
surgical risk stratification, and reduce the risk of postoperative cognitive disorders and functional 
decline [11]. Finally, discharged patients form intensive care to general ward  have a better 
neurological outcome and less subclinical delirium using the “ABCDE bundle” (Awakening 
and breathing coordination, delirium monitoring and exercise/early mobility”): we should 
investigate better if ward-transfers, arriving in the Emergency Department (ED) at nighttime, 
time spent in ED and visits from other specialists at nighttime could be possibly associated with 
development of “incident delirium” and delirium motor subtypes; the transfer of patients from 
the Intensive Care Unit (ICU) to a general ward can present several challenges, ensuring optimal 
care and reducing delirium;  let us change our attitude as neurologists and clinicians, “from bed 
to wheelchair” [12].

Author Contributions: Giuseppe Bonavina, Monika Zackova, Erik Del Mestro, and Alice R. Portillo did 
writing-review and editing of this editorial. All authors have read and agreed to the published 
version of the manuscript.

Funding 

Conflicts of Interest: The authors declare no conflicts of interest.

References

1. Alam A, Ma D. Is it time to Assess Neurological Status Before Surgery to Improve Postoperative Outcomes? Annals of Surgery 2021;
275:644–5. https://doi.org/10.1097/sla.0000000000005287. [Google Scholar] [Pubmed]

2. Varley PR, Borrebach JD, Arya S, Massarweh NN, Bilderback AL, et al. Clinical Utility of the Risk Analysis Index as a Prospective Frailty
Screening Tool within a Multi-practice, Multi-hospital Integrated Healthcare System. Annals of Surgery 2020; 274:e1230–7. https://
doi.org/10.1097/sla.0000000000003808. [Google Scholar] [Pubmed]

3. Tjeertes EKM, van Fessem JMK, Mattace-Raso FUS, Hoofwijk AGM, Stolker RJ, et al. Influence of Frailty on Outcome in Older Patients
Undergoing Non-Cardiac Surgery - A Systematic Review and Meta-Analysis. Aging and Disease 2020; 11:1276. https://doi.org/10.14336/
ad.2019.1024. [Google Scholar] [Pubmed]

4. Soehle M, Dittmann A, Ellerkmann RK, Baumgarten G, Putensen C, et al. Intraoperative burst suppression is associated with
postoperative delirium following cardiac surgery: a prospective, observational study. BMC Anesthesiology 2015; 15. https://
doi.org/10.1186/s12871-015-0051-7. [Google Scholar] [Pubmed]

5. Sbai M, Martin F, Partridge J, Dhesi J. Comprehensive Geriatric Assessment (Cga) in the Perioperative Setting: The Current State of Play.
Journal of the Royal College of Physicians of Edinburgh 2020; 50:356–8. https://doi.org/10.4997/jrcpe.2020.401. [Google Scholar] [Pubmed]

6. Partridge JS, Harari D, Martin FC, Peacock JL, Bell R, Mohammed A. Randomized Clinical Trial of Comprehensive Geriatric Assessment
and Optimization in Vascular Surgery. Journal of Vascular Surgery 2017; 65:1862. https://doi.org/10.1016/j.jvs.2017.04.003. [Google
Scholar] [Pubmed]

7. George EL, Hall DE, Youk A, Chen R, Kashikar A, et al. Association Between Patient Frailty and Postoperative Mortality Across Multiple
Noncardiac Surgical Specialties. JAMA Surgery 2020:e205152. https://doi.org/10.1001/jamasurg.2020.5152. [Google Scholar] [Pubmed]

8. Alagiakrishnan K, Wiens CA. An approach to drug induced delirium in the elderly. Postgraduate Medical Journal 2004; 80:388–93. https://
doi.org/10.1136/pgmj.2003.017236. [Google Scholar] [Pubmed]

9. Ramírez-Bermúdez J, Perez-Neri I, Montes S, Nente F, Ramirez-Abascal M, et al. Dopaminergic Hyperactivity in Neurological Patients
with Delirium. Archives of Medical Research 2019;50:477–83. https://doi.org/10.1016/j.arcmed.2019.11.002. [Google Scholar] [Pubmed]

10. Diniz J, Diniz A, Ingham SJM, Carvalho AC, Frisoli A. Normal Pressure Hydrocephalus Associated with Delirium in an Elderly Man Who
Had Undergone Aortic Valve Replacement Surgery. Journal of the American Geriatrics Society 2012; 60:2182–3. https://doi.org/10.1111/
j.1532-5415.2012.04233.x. [Google Scholar] [Pubmed]

11. Li B, Wang H, Wu H, Gao C. Neurocognitive Dysfunction Risk Alleviation With the Use of Dexmedetomidine in Perioperative
Conditions or as ICU Sedation. Medicine 2015; 94:e597. https://doi.org/10.1097/md.0000000000000597. [Google Scholar] [Pubmed]

12. Hsieh SJ, Ely EW, Gong MN. Can Intensive Care Unit Delirium Be Prevented and Reduced?. Lessons Learned and Future Directions.
Annals of the American Thoracic Society 2013; 10:648–56. https://doi.org/10.1513/annalsats.201307-232fr. [Google Scholar] [Pubmed]

13. Simonet C, Tolosa E, Camara A, Valldeoriola F. Emergencies and critical issues in Parkinson’s disease. Practical Neurology
2019:practneurol-2018. https://doi.org/10.1136/practneurol-2018-002075. [Google Scholar] [Pubmed]

https://doi.org/10.1097/sla.0000000000005287
https://doi.org/10.1097/sla.0000000000003808
https://doi.org/10.1097/sla.0000000000003808
https://doi.org/10.14336/
https://doi.org/10.1186/s12871-015-0051-7
https://doi.org/10.1186/s12871-015-0051-7
https://doi.org/10.4997/jrcpe.2020.401
https://doi.org/10.1016/j.jvs.2017.04.003
https://doi.org/10.1001/jamasurg.2020.5152
https://doi.org/10.1136/pgmj.2003.017236
https://doi.org/10.1016/j.arcmed.2019.11.002
https://doi.org/10.1111/
https://doi.org/10.1097/md.0000000000000597
https://doi.org/10.1513/annalsats.201307-232fr
https://doi.org/10.1136/practneurol-2018-002075
https://pubmed.ncbi.nlm.nih.gov/35129500/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Alam%2C+A.%3B+Ma%2C+D.+Is+It+Time+to+Assess+Neurological+Status+Before+Surgery+to+Improve+Postoperative+Outcomes%3F+Annals+of+Surgery+2021%2C+275%2C+644%E2%80%93645%2C+doi%3A10.1097%2Fsla.0000000000005287.&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Varley%2C+P.R.%3B+Borrebach%2C+J.D.%3B+Arya%2C+S.%3B+Massarweh%2C+N.N.%3B+Bilderback%2C+A.L.%3B+Wisniewski%2C+M.K.%3B+Nelson%2C+J.B.%3B+Johnson%2C+J.T.%3B+Johanning%2C+J.M.%3B+Hall%2C+D.E.+Clinical+Utility+of+the+Risk+Analysis+Index+as+a+Prospective+Frailty+Screening+Tool+within+a+Multi-Practice%2C+Multi-Hospital+Integrated+Healthcare+System.+Annals+of+Surgery+2020%2C+274%2C+e1230%E2%80%93e1237%2C+doi%3A10.1097%2Fsla.0000000000003808.&btnG=
https://pubmed.ncbi.nlm.nih.gov/32118596/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Tjeertes%2C+E.K.M.%3B+van+Fessem%2C+J.M.K.%3B+Mattace-Raso%2C+F.U.S.%3B+Hoofwijk%2C+A.G.M.%3B+Stolker%2C+R.J.%3B+Hoeks%2C+S.E.+Influence+of+Frailty+on+Outcome+in+Older+Patients+Undergoing+Non-Cardiac+Surgery+-+A+Systematic+Review+and+Meta-Analysis.+Aging+and+disease+2020%2C+11%2C+1276%2C+doi%3A10.14336%2Fad.2019.1024.&btnG=
https://pubmed.ncbi.nlm.nih.gov/33014537/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Soehle%2C+M.%3B+Dittmann%2C+A.%3B+Ellerkmann%2C+R.K.%3B+Baumgarten%2C+G.%3B+Putensen%2C+C.%3B+Guenther%2C+U.+Intraoperative+Burst+Suppression+Is+Associated+with+Postoperative+Delirium+Following+Cardiac+Surgery%3A+A+Prospective%2C+Observational+Study.+BMC+Anesthesiology+2015%2C+15%2C+doi%3A10.1186%2F+s12871-015-0051-7.&btnG=
https://pubmed.ncbi.nlm.nih.gov/25928189/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=the+google+scholar+link+for+Sbai%2C+M.%3B+Martin%2C+F.%3B+Partridge%2C+J.%3B+Dhesi%2C+J.+Comprehensive+Geriatric+Assessment+%28Cga%29+in+the+Perioperative+Setting%3A+The+Current+State+of+Play.+Journal+of+the+Royal+College+of+Physicians+of+Edinburgh+2020%2C+50%2C+356%E2%80%93358%2C+doi%3A10.4997%2Fjrcpe.2020.401.&btnG=
https://pubmed.ncbi.nlm.nih.gov/33469607/
https://pubmed.ncbi.nlm.nih.gov/28198997/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Partridge%2C+J.S.L.%3B+Harari%2C+D.%3B+Martin%2C+F.C.%3B+Peacock%2C+J.L.%3B+Bell%2C+R.%3B+Mohammed%2C+A.%3B+Dhesi%2C+J.K.+Randomized+Clinical+Trial+of+Comprehensive+Geriatric+Assessment+and+Optimization+in+Vascular+Surgery.+British+Journal+of+Surgery+2017%2C+104%2C+679%E2%80%93687%2C+doi%3A10.1002%2F+bjs.10459.&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Partridge%2C+J.S.L.%3B+Harari%2C+D.%3B+Martin%2C+F.C.%3B+Peacock%2C+J.L.%3B+Bell%2C+R.%3B+Mohammed%2C+A.%3B+Dhesi%2C+J.K.+Randomized+Clinical+Trial+of+Comprehensive+Geriatric+Assessment+and+Optimization+in+Vascular+Surgery.+British+Journal+of+Surgery+2017%2C+104%2C+679%E2%80%93687%2C+doi%3A10.1002%2F+bjs.10459.&btnG=
https://pubmed.ncbi.nlm.nih.gov/33206156/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=George%2C+E.L.%3B+Hall%2C+D.E.%3B+Youk%2C+A.%3B+Chen%2C+R.%3B+Kashikar%2C+A.%3B+Trickey%2C+A.W.%3B+Varley%2C+P.R.%3B+Shireman%2C+P.K.%3B+Shinall%2C+M.C.%3B+Massarweh%2C+N.N.%3B+et+al.+Association+Between+Patient+Frailty+and+Postoperative+Mortality+Across+Multiple+Noncardiac+Surgical+Specialties.+JAMA+Surgery+2020%2C+e205152%2C+doi%3A10.1001%2Fjamasurg.2020.5152.&btnG=
https://pubmed.ncbi.nlm.nih.gov/15254302/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Alagiakrishnan%2C+K.%3B+Wiens%2C+C.A.+An+Approach+to+Drug+Induced+Delirium+in+the+Elderly.+Postgraduate+Medical+Journal+2004%2C+80%2C+388%E2%80%93+393%2C+doi%3A10.1136%2Fpgmj.2003.017236.&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Ram%C3%ADrez-Berm%C3%BAdez%2C+J.%3B+Perez-Neri%2C+I.%3B+Montes%2C+S.%3B+Nente%2C+F.%3B+Ramirez-Abascal%2C+M.%3B+Carrillo-Mezo%2C+R.%3B+P%C3%A9rez-Esparza%2C+R.%3B+Soto-Hernandez%2C+J.L.%3B+Espinola-Nadurille%2C+M.%3B+Bayliss%2C+L.%3B+et+al.+Dopaminergic+Hyperactivity+in+Neurological+Patients+with+Delirium.+Archives+of+Medical+Research+2019%2C+50%2C+477%E2%80%93483%2C+doi%3A10.1016%2Fj.arcmed.2019.11.002.&btnG=
https://pubmed.ncbi.nlm.nih.gov/32018069/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Diniz%2C+J.%3B+Diniz%2C+A.%3B+Ingham%2C+S.J.M.%3B+Carvalho%2C+A.C.%3B+Frisoli%2C+A.+Normal+Pressure+Hydrocephalus+Associated+with+Delirium+in+an+Elderly+Man+Who+Had+Undergone+Aortic+Valve+Replacement+Surgery.+Journal+of+the+American+Geriatrics+Society+2012%2C+60%2C+2182%E2%80%932183%2C+doi%3A10.1111%2Fj.1532-5415.2012.04233.x.&btnG=
https://pubmed.ncbi.nlm.nih.gov/23148430/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Li%2C+B.%3B+Wang%2C+H.%3B+Wu%2C+H.%3B+Gao%2C+C.+Neurocognitive+Dysfunction+Risk+Alleviation+With+the+Use+of+Dexmedetomidine+in+Perioperative+Conditions+or+as+ICU+Sedation.+Medicine+2015%2C+94%2C+e597%2C+doi%3A10.1097%2Fmd.0000000000000597.&btnG=
https://pubmed.ncbi.nlm.nih.gov/25860207/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Hsieh%2C+S.J.%3B+Ely%2C+E.W.%3B+Gong%2C+M.N.+Can+Intensive+Care+Unit+Delirium+Be+Prevented+and+Reduced%3F.+Lessons+Learned+and+Future+Directions.+Annals+of+the+American+Thoracic+Society+2013%2C+10%2C+648%E2%80%93656%2C+doi%3A10.1513%2Fannalsats.201307-232fr.&btnG=
https://pubmed.ncbi.nlm.nih.gov/24364769/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Simonet%2C+C.%3B+Tolosa%2C+E.%3B+Camara%2C+A.%3B+Valldeoriola%2C+F.+Emergencies+and+Critical+Issues+in+Parkinson%E2%80%99s+Disease.+Practical+Neurology+2019%2C+practneurol-2018%2C+doi%3A10.1136%2Fpractneurol-2018-002075.&btnG=
https://pubmed.ncbi.nlm.nih.gov/31427383/


Journal of Neurology & Neuropsychiatry 2024, 1, 1-4 4 of 4

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the 
individual author(s) and contributor(s) and not of Journal of Neurology and Neuropsychiatry and/or the editor(s). Journal of Neurology 
and Neuropsychiatry and/or the editor(s) disclaim responsibility for any injury to people or property resulting from any ideas, 
methods, instructions or products referred to in the content.


	References



