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Background 

Postoperative delirium (POD) is a postsurgical complication that disproportionately affects older 

individuals and can be complex in its clinical presentation. The etiology of POD is often 

multifactorial, making diagnosis, consistent terminology usage, and treatment challenging. A 65-

year-old man presented for a left carotid endarterectomy (CEA). His postoperative course was 

complicated by an episode of POD secondary to central anticholinergic syndrome (CAS), 

benzodiazepine use, underlying patient risk factors, or a combination of these potentially 

compounding variables. His medical history included an 80 to 90% occlusion of the left carotid 

artery, multiple transient ischemic attacks, hypertension, hyperlipidemia, depression, vertigo, 

anxiety, and 50 pack per year smoking history. After general anesthesia with desflurane, N2O, 

and endotracheal tube placement, the patient aroused combative, agitated, and delirious. He was 

treated with propofol 30 mg intravenously (IV), but his symptoms did not improve. He became 

increasingly agitated in the post-anesthesia care unit (PACU). He was treated with propofol 20 

mg and midazolam 2 mg IV but remained combative and confused. Two doses of physostigmine 

0.5 mg IV were administered, resulting in resolution of his symptoms. He was admitted to the 

intensive care unit for observation and was discharged the following morning without additional 

complications.   

 

Clinical Question 

This patient’s case presents the clinical question: can physostigmine be used to successfully and 

safely treat undifferentiated POD in older patients? 

 

Evidence Based Discussion 

Terminology describing POD is inconsistent in both research and practice. Current 

recommendations include standardizing terminology to align with the Diagnostic and Statistical 

Manual for Mental Disorders, fifth edition nomenclature, but age has also been used as a factor 

for diagnosis. This patient’s postoperative neurocognitive dysfunction is termed POD because of 

his age and because surgery and anesthesia are precipitating events. Similar to terminology, the 

etiology of POD can be ambiguous. This patient’s POD is likely multifactorial and potentially 

related to CAS, baseline risk factors, or benzodiazepine use. Central anticholinergic syndrome 

involves a lack of acetylcholine (ACh) in the central nervous system (CNS). Acetylcholine acts 

within the CNS to regulate memory, alertness, orientation, and the sleep-wake cycle. 

Traditionally, CAS has been associated with centrally acting anticholinergic medications, 

namely, scopolamine and atropine, yet additional anesthetics have been implicated in altering the 

absolute or relative amount of central ACh. These include antiemetics, antihistamines, 

benzodiazepines, opioids, propofol, inhalation anesthetics, and ketamine; this patient received 

several of these medications.  



In addition to CAS, this patient has several baseline risk factors that increase his risk of 

developing POD. Specifically, advanced age, smoking, diabetes, psychiatric history, 

hyperlipidemia, and hypertension are all known comorbidities present in this case that increase 

his risk for POD. His home medications, including anticholinergics, antipsychotics, and 

antihypertensives, may have increased his risk of developing unspecified POD or CAS 

specifically. Vascular surgery also increases the risk for delirium, and CEA increases the risk by 

8 to 17%. Further, given that this patient’s age increases his sensitivity to the effects of 

benzodiazepines, the use of midazolam throughout this patient’s perioperative course is a 

possible etiology of his POD. Despite some literature describing the use of benzodiazepines to 

treat POD when it manifests as agitation, their results for successful POD treatment are 

inconsistent, demonstrated by their lack of effectiveness in this case. While the etiology of his 

POD is ambiguous, he was treated successfully with two doses of physostigmine, a centrally-

acting acetylcholinesterase inhibitor that increases the amount of central ACh by preventing its 

metabolism. Despite case reports of asystole that were potentially related to physostigmine 

administration, it is a safe and effective medication when administered appropriately. Most side 

effects associated with physostigmine administration are mild cholinergic effects, nausea, and 

vomiting. More serious side effects include seizures, arrhythmias, and death. Physostigmine 

should be administered slowly to prevent side effects, and its use should be avoided in patients 

with abnormal electrocardiography or excessive sweating. 

 

Translation to Practice 

This case presents several implications for practice and research. First, his case underscores the 

heterogeneity of POD terminology and etiologies. His case emphasizes the need for anesthesia 

providers to assess baseline risk factors and alter anesthetic plans appropriately, especially given 

the pervasive and synergistic anticholinergic effects of several common anesthetic medications. 

The use of specialty consultations preoperatively and postoperatively, including pharmacy, 

geriatrics, and psychiatry, may assist anesthesia practitioners in preventing POD. Additionally, 

the use of physostigmine for this patient demonstrates both its safety and effectiveness for 

treatment of undifferentiated POD perioperatively. A total dosing regimen of 2 mg or less 

demonstrates safety and efficacy with minimal side effects. Implementation of a protocol using 

physostigmine as a treatment method for POD may be considered to aid in prompt POD 

management in the PACU. Future research may consider how practice algorithms for POD and 

the use of protocols involving physostigmine as a primary treatment method can aid facilities in 

cost and resource savings surrounding POD. 
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