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Question 1: Screening tools to determine cognitive 
dysfunction 
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dysfunction 

Please click on any of the following links to proceed to that question/topic. 

Question 5: Patient factors and delirium in the PACU 



A 76 year old is in the 
preoperative clinic. 
She is scheduled to 
undergo a robotic 
nephrectomy under 
general anesthesia. 
Which of the following 
is NOT a tool used to 
screen for pre-existing 

cognitive dysfunction? 

A:  AD8 
 

B: Duke Activity Status Index(DASI) 
 

C: Mini-Cog 

D: Montreal Cognitive Assessment (MoCA)  

Please click on any of the following links to proceed to that question/topic. QUESTION 1 



EXPLANATION 

Sorry! Incorrect. 

Click Return to 
Question 

The AD8 contains 8 items that test for memory, orientation, judgment, 
and function. 
<3 minutes to complete 
Informant-based (preferred) or given to patient 
0-1 = normal cognition 
>2 = cognitive impairment likely  
Sensitivity 74%, specificity 86% 
With prevalence of 38% of dementia, positive predictive value 76%, 
negative predictive value 84% 
 

Galvin JE et al, The AD8, a brief informant interview to detect dementia, 

 Neurology 2005:65:559-564 



EXPLANATION 

Great Job!! Correct. 

Next Question 

Hlatky MA, et al. A brief self-administered questionnaire to determine 

functional capacity (the Duke Activity Status Index). Am J Cardiol. 1989 

Sep 15;64(10):651-4. 

Duke Activity Status Index 12 questions 

Self-administered 
Used to assess functional 
capacity 

Maximum points 58.2, the 
higher the score, the 
higher the functional 
status 



EXPLANATION 

Sorry! Incorrect. 

Click to Return 
to Question 

• Consists of a 3-item recall test and clock drawing 

• 5-point scale (1 for each word, 2 points for normal clock drawing) 
• ≤ 2 = probably impaired 

 

• Culley et al. 2017 - poor score on Mini-Cog predicted postoperative delirium, 
increased hospital length of stay, and greater likelihood of being discharged to a 
location other than home 
• Study excluded those with known dementia 

 

Borson S, Scanlan JM, Chen P, Ganguli M. The Mini-Cog as a screen for 

dementia: validation in a population-based sample. J Am Geriatr Soc. 2003 

Oct;51(10):1451-4. 



EXPLANATION 

Sorry! Incorrect. 

Click to Return 
to Question 

• Montreal Cognitive Assessment MoCA 

• 10-minute screening tool  

• More sensitive than Mini-Mental State Examination to detect mild cognitive impairment 

• Maximum score of 30, cutoff of 26 for mild cognitive impairment 

 

Nasreddine ZS, Phillips NA, Bédirian V, Charbonneau S, Whitehead V, Collin I, Cummings JL, Chertkow 

H. The Montreal Cognitive Assessment, MoCA: a brief screening tool for mild cognitive impairment. J 

Am Geriatr Soc. 2005 Apr;53(4):695-9. doi: 10.1111/j.1532-5415.2005.53221.x. Erratum in: J Am Geriatr 

Soc. 2019 Sep;67(9):1991. PMID: 15817019. 



 
A: The use of long acting benzodiazepines does not increase  
incidence of cognitive dysfunction 
   
B: The ENGAGES trial determined that use of processed EEG 
monitoring resulted in less postoperative cognitive 
dysfunction. 
  
C: Presence of preoperative cognitive deficits predicts 
postoperative cognitive function.  

D: Fraility score did not have any association with POCD  

QUESTION 2 

2. As you interview 
the patient in the 
previous question, he 
has had some 
cognitive change 
after a previous 
surgery. He expresses 
anxiety about the 
surgery and requests 
that you give him 
premedication. 
Which of the 
following statements 
is TRUE? 

Please click on any of the following links to proceed to that question/topic. 



EXPLANATION 

Sorry! Incorrect. 

Click to Return 
Question 

This is a false  statement. 

The postoperative use of long-acting benzodiazepine (chlordiazepoxide, 
diazepam, and flurazepam) was shown to be associated with higher risk of 
postoperative delirium than short-acting agents (oxazepam,lorazepam, 
triazolam, midazolam, and temazepam). Perioperative exposure to 
benzodiazepine was reported to be a risk factor for postoperative delirium in 
patients who were admitted to surgical intensive care unit within 7 days after 
surgery. 

A recent study by Man-Ling Wang et al shows that preoperative midazolam 

did not increase the incidence of delirium in the PACU in patients < 65 years. 

 MarcAntonio et al. JAMA. 1994;272:1518–1522 
Chaiwat O et al. BMC Anesthesiol.2019;19:39. 
Man-Ling Wang et al. DOI: 10.1213/ANE.0000000000005482 
 
 



EXPLANATION 

Sorry! Incorrect. 

Click to Return 
to Question 

This is not True 

Wildes et al did a study on whether Electroencephalography Guidance of 
Anesthesia would Alleviate Geriatric Symptoms (ENGAGES) Trial. Patients 60 
years of age or older receiving general anesthesia were randomized to have 
either EEG-guided anesthesia(n =614) or usual care without EEG guidance (n 
= 618). 

Rates of any episode of delirium were similar between groups (26.0% vs. 
23.0% in the EEG-guided and usual care groups, respectively, P= 
0.22).However 30-day mortality rates were lower in the EEG-guided group 
(0.7% vs. 3.1%, P= 0.004), 

 

 

Wildes et al. JAMA. 2019;321: 
473–483. 
 



EXPLANATION 

Great Job!! Correct. 

Next Question 

• Preoperative cognitive deficits is one of the predictors for 
postoperative cognitive dysfunction. 

• Amini et al described  preoperative screening to assess the extent of 
cognitive deficits Cognitive deficits by asking patients to both draw a 
clock and copy a drawing of a clock and results were scored using 
Mini-Cog criteria. Memory was assessed by asking patients to recall 3 
words after 2 to 3 minutes. 

• Preoperative Cognitive training was also shown to have a durable 
positive effect on postoperative cognitive function in the elderly. 

 Amini et al. Anesth Analg. 2019;129:830–838. 
Rebok GW et al. J Am Geriatr Soc. 2014;62:16–24 
 



EXPLANATION 

Sorry! Incorrect. 

Click to Return 
Question 

Preoperative fraility is an established  indicator for postoperative 
cognitive dysfunction. 

A patient was described as frail if they exhibited ≥4 of the 
following: (1) unintended weight loss, (2) exhaustion, (3) slow 
walking speed, (4) decreased grip strength, or (5) low physical 
activity. 

Screening in the preoperative period could prepare patients and 
their family. 

 Amini et al. Anesth Analg. 2019;129:830–838 



As you consider 
analgesic 
options, which 
statement is 
true regarding 
analgesia and 
delirium? 

 
A: Morphine, fentanyl, and oxycodone are associated with 
increased incidence of delirium 
   
B: Patient-controlled analgesia (PCA) use is contraindicated in 
patients with delirium 
  

C: Opioids should be avoided  
  

D: Inadequate analgesia may present similarly to delirium 
  

Please click on any of the following links to proceed to that question/topic. QUESTION 3 



EXPLANATION 

Sorry! Incorrect. 

Click to Return 
to Question 

Morphine, fentanyl, and oxycodone are not associated with increased 
incidence of delirium. 

The ASA recommends avoidance of meperidine. 

Meperidine has been associated with a higher incidence of delirium, 
although high-quality studies are needed. 

 
Swart LM, van der Zanden V, Spies PE, de Rooij SE, van 

Munster BC. The Comparative Risk of Delirium with 

Different Opioids: A Systematic Review. Drugs Aging. 

2017;34(6):437-443. doi:10.1007/s40266-017-0455-9 



EXPLANATION 

Sorry! Incorrect. 

Click to Return 
to Question 

Delirium does not contraindicate the use of a PCA. 

If the patient can titrate the medication, a PCA may be utilized. 

PCAs may be beneficial for those on daily opiates. 

Overall, PCAs associated with improved analgesia and patient satisfaction. 

Peden CJ et al.Br J Anaesth. 2020 Dec 23. 

Mercadante S et al; Surg Oncol. 2010 Sep;19(3):173-7 



EXPLANATION 

Sorry! Incorrect. 

Click to Return 
to Question 

Opiates can cause delirium, but can also treat pain 

Older adults are sensitive to opioids 

The most important consideration when utilizing opioids is titration to 
minimal effective doses for treatment of pain and minimization of side 
effects 

 

Peden CJ. Br J Anaesth. 2020 Dec 23 



EXPLANATION 

Great Job!! Correct. 

Next Question 

• Adequate postoperative analgesia reduces delirium 

• Pain should remain as a differential diagnosis in an elderly patient 
presenting with delirium 

 Saasouh, W. (2019). Postoperative Cognitive Dysfunction.  T. Straker & S. Rajan (Authors),  

Anesthesiology: A problem-based learning approach (pp. 449-453). New York, NY: Oxford University Press. 
 



4.Neuroinflammation 
is believed to play a 
role in cognitive 
dysfunction. The 
Following is true with 
regards to this 
EXCEPT 

A: Higher Salivary cortisol levels are associated with 
development of POCD.  

B: Increased ratio of monocytes to lymphocytes in CSF.  

C: Dexmedetomidine has the potential to reduce delirium in 
the ICU.   

D: Microglia are anti-inflammatory cells in the brain.  

Please click on any of the following links to proceed to that question/topic. QUESTION 4 



EXPLANATION 

Sorry! Incorrect. 

Click to Return 
to Question 

This is True. 

Han et al measured morning (AM) and evening (PM) salivary cortisol 
concentrations in 120 patients above 60 years old on the day before 
noncardiac surgery with general anesthesia.  

POCD occurred in 17% of participants at 1 week after surgery. The 
median AM-to-PM ratio of salivary cortisol was significantly higher in 
those that developed POCD (5.16, IQR = 2.31 to 8.27) than those that 
tested negative for POCD (2.60, IQR =1.68 to 4.39; P= 0.006). 

 Han et al. Anesth Analg. 2019;128: 
349–357 
 



EXPLANATION 

Sorry! Incorrect. 

Click to Return 
to Question 

Although multiple inflammatory mechanisms have been described, infiltration of the central nervous 
system by peripheral mononuclear cells is associated with postoperative cognitive deficits in animals.It 
has been proposed that elevated cerebral monocyte chemoattractant protein-1 contributes to the 
recruitment of monocytes to the CNS and the ensuing neuroinflammatory response 

Berger et al performed lumbar punctures to obtain CSF samples before and again 24 hours and 6 weeks 
following surgery on 10 patients > 60 years old, undergoing noncardiac and non-neurological surgery 
and found that patients who developed POCD in 6 months after surgery had a higher level of 
monocytes to lymphocytes in the CSF. 

 

Berger M et al. Anesth Analg.2019;129:e150–e154 
 



EXPLANATION 

Sorry! Incorrect. 

Click to Return 
to Question 

This is True 

Cheng et al did a randomized controlled study in 535 patients 65 years of age or older having 
abdominal laparotomy to receive either dexmedetomidine (0.5 μg/kg bolus followed by an 0.4 μg/ 
kg/h via infusion) or placebo intraoperatively in patients who underwent standard general 
anesthesia. Patients underwent a battery of cognitive tests preoperatively and then again at 3 days, 
7 days, 1 month, 3 months, and 6 months following surgery. Dexmedetomidine was associated with 
a reduced rate of PACU delirium (5% vs. 10%, P=0.03), and cognitive impairment on postoperative 
day 3 (15% vs. 24%, P=0.006), day 7 (12% vs. 18%, P=0.03) and at 1 month (16% vs. 25%, P=0.04) but 
not at 3 and 6 months following surgery. 

 
Cheng XQ et al. Anaesthesia. 2019;74:741–750 
Jefferey J Pasternak. J Neurosurg Anesthesiol Volume 32, Number 2, April 2020 
 
 



EXPLANATION 

Great Job!! Correct. 

Next Question 

• This is false. 

•  in Alzheimer’s disease, microglia are thought to contribute to the 
clearing of amyloid deposits, however, microglia also contribute to 
hyperphosphorylation of tau and neuronal loss via cytokine 
release.Thus, microglia display both defensive and protective 
functions, making their role in neurological conditions paradoxical. 

 

Subramaniyan et al. Anesth Analg 2019; Apr; 128(4): 781–788. 



Which patient 
has the most 
risk factors for 
developing 
delirium? 

A: A 23 year old male who underwent general anesthesia for 
laparoscopic cholecystectomy and refusing to answer 
questions in the PACU.  

B: A 69 year old diabetic female patient undergoing a toe 
amputation. 

C: A 77-year-old woman on multiple medications for 
depression and mild cognitive impairment undergoing a 
hysterectomy. 

D: A 67-year-old man with malnutrition and alcohol use 
disorder undergoing a CABG.  
  

Please click on any of the following links to proceed to that question/topic. QUESTION 5 



EXPLANATION 

Sorry! Incorrect. 

Click to Return 
to Question 

This patient does not have any risk factors that are likely to lead to 
postoperative cognitive dysfuction. Postoperative pain can impair a 
patients ability to answer questions and should not be interpreted as 
POCD. 



EXPLANATION 

Sorry! Incorrect. 

Click to Return 
to Question 

Her risk factors:  age, diabetes, sensory loss, prior vascular disease 

This non-cardiac procedure is relatively short and has a low risk for 
complications 

 



EXPLANATION 

Sorry! Incorrect. 

Click to Return 
to Question 

Her risk factors: older age, depression, polypharmacy, mild cognitive 
impairment 

This is a non-cardiac surgery and relatively lower risk for complications. 

 



EXPLANATION 

Great Job!! Correct. 

Back to Q1 

• His risk factors: male gender, older age, malnutrition, alcohol use 
disorder, cardiac surgery 

• CABG involves the use of cardiopulmonary bypass, and duration on 
CBP increases risk of delirium 

• Higher potential for complications including blood transfusions, 
prolonged surgery, ischemic events, temperature fluctuations, and 
electrolyte imbalances 

 Inouye SK,Lancet. 2014;383(9920):911-922. doi:10.1016/S0140-6736(13)60688-1 

End of set 


