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Extra junctional 
immature 
acetylcholine 
receptor differs 
from mature 
Acetylcholine 
Receptor (AChR) in 
all the following 
except; 

A: Increased Sensitivity to nondepolarizers because of 
decreased affinity and/or upregulation of receptors 

B: Increased sensitivity and affinity to depolarizing or 

agonist drugs. 

C: Have longer mean channel opening times leading to 

HYPERKALEMIA 

D: Immature receptors have a metabolic half-life of less than 
24 hours.  
 

Please click on any of the following links to proceed to the explanation QUESTION 1 



EXPLANATION 

Great Job!! Correct. 

• A. Increased Sensitivity to nondepolarizers because of decreased affinity and/or upregulation of receptors. 

• There is resistance to nondepolarizers because of decreased affinity and/or upregulation of receptors. This 
has been documented in patients with burns, denervation, sepsis, and immobilization. When pancuronium, 
rocuronium, atracurium are used, higher concentrations  are required to block agonist-induced 
depolarization in α7 AChRs(immature) when they are upregulated.  

 

• In contrast to the conventional muscle AChRs consisting of α1-, β1-, δ-, and ε/γ-subunits, immature 
receptors are formed of α7 AChR subunits found in skeletal muscle during immobilization, sepsis, and 
denervation. These display unique functional and pharmacologic characteristics. 

 

 
• Ref:  Lape R., Colquhoun D., Sivilotti L.G.: On the nature of partial agonism in the nicotinic receptor superfamily. Nature 2008; 454: pp. 722-727.  

 

 

Go to next Q 



EXPLANATION 

Sorry! Incorrect. 

B: Increased sensitivity and affinity to depolarizing or 
agonist drugs. 
Depolarizing or agonist drugs such as succinylcholine  
more easily depolarize immature receptors, thereby 
resulting in cation fluxes; doses one tenth to one 
hundredth of those needed for mature receptors can 
effect depolarization. 

Return to 
 Question 



EXPLANATION 

Sorry! Incorrect. 

C: Have longer mean channel opening times leading to hyperkalemia 
Immature receptors have a smaller single-channel conductance and a twofold to tenfold longer 
mean channel open time than do mature receptors. 

There is a greater chance for potassium to efflux from within the cell (approximately 145 mEq/L) 
to the extracellular space. 

The resulting hyperkalemia can cause dangerous disturbances in cardiac rhythm, including 
ventricular fibrillation. Moreover, hyperkalemia is not reliably prevented by prior administration 
of NDMRs.  

 

 

Ref to figure 12.9 in Miller’s anesthesia ninth ed 

Return to 
Question 



EXPLANATION 

Sorry! Incorrect. 

D: Immature receptors have a metabolic half-life of less than 24 

hours.  

Mature receptors are metabolically stable, with a half-life 

approximating 2 weeks, whereas immature receptors have 

a metabolic half-life of less than 24 hours. 

Return to 
Question 



A 45 y/o Male with 
Guillain-Barré syndrome 
presents for 
fixation of an ankle 
fracture. Which of the 
following is TRUE regarding 
this patient? 

A. Regional anesthesia is contraindicated 
   

B. Autonomic dysfunction may result in profound hypotension  

C: The response to nondepolarizing muscle relaxants is likely to 
be decreased   

D: The response to indirect-acting vasoconstrictors is likely to 
be decreased  

Please click on any of the following links to proceed to the explanation QUESTION 2 

Go to next Q 



EXPLANATION 

Sorry! Incorrect. 

A: Regional anesthesia is contraindicated 

Regional is not contraindicated. Unlike MS, GBS is a peripheral 
nerve disorder. However, these patients are very prone to 
autonomic dysfunction. Normal recovery from hypotension 
from regional, may not occur.  

While regional Anesthesia not contraindicated, low 
concentration of local anesthetic is preferred. 

 

Return to 
Question 



EXPLANATION 

Great Job!! Correct. 

• B: Autonomic dysfunction may result in profound hypotension  

• Autonomic dysfunction is a prominent finding in Guillian Barré syndrome. It is 

manifested by blood pressure lability, resting tachycardia, profuse diaphoresis 

and cardiac conduction abnormalities. 

Go to next Q 



EXPLANATION 

Sorry! Incorrect. 

C: The response to nondepolarizing muscle 

relaxants is likely to be decreased. 

This is incorrect. The response to NDMR is normal. However 

patients may need lower amounts. Succinylcholine is 

contraindicated since it may result in hyperkalemia. 

Return to 
Question 



EXPLANATION 

Sorry! Incorrect. 

D: The response to indirect-acting vasoconstrictors is likely to be 
decreased  

This is incorrect. The response to indirect acting vasoconstrictors 
like ephedrine is likely to be increased as a result of upregulation of 
post synaptic receptors and hence direct acting vasopressors like 
phenylephrine should be used.  

Click to Return 
to Question 



A patient with 
amyotrophic lateral 
sclerosis presents for a 
gastrostomy tube. Which 
of the following is FALSE. 

A: This degenerative disease affects both upper and lower 
motor neurons   

B: They are prone to aspiration pneumonia 

C: Autonomic dysfunction and orthostatic hypotension is 
common  

D: Succinylcholine is safe. 

Please click on any of the following links to proceed to the explanation QUESTION 3 



EXPLANATION 

Sorry! Incorrect. 

A: This degenerative disease affects both upper and lower motor neurons 

This is true. While Gullian Barré syndrome is a disease of the peripheral nerve, ALS involves 

degeneration of the lower motor neurons in the anterior horn gray matter of the spinal 

cord and the corticospinal tract. Hence signs and symptoms reflect both upper and lower 

motor neuronal dysfunction. Click to Return 
to Question 



EXPLANATION 

Sorry! Incorrect. 

B: They are prone to aspiration pneumonia 

Early symptoms of bulbar involvement include fasiculations of tongue and 
dysphagia, which leads to pulmonary aspiration. 

Click to Return 
to Question 



EXPLANATION 

Sorry! Incorrect. 

C: Autonomic dysfunction and orthostatic hypotension are 
common  

Orthostatic hypotension due to autonomic dysfunction is 

common along with resting tachycardia. 
Click to Return 

to Question 



EXPLANATION 

Great Job!! Correct. 

D: Succinylcholine is safe. 

ALS patients are vulnerable to hyperkalemia after succinylcholine. As a 
result of the lower motor neuron disease there is upregulation of the 
extrajunctional AchRs leading to hyperkalemia. 

Go To Next Q 
Ref: Stoeltings coexisting disease and anesthesia chapter 11. 



A 54 Y/F with multiple sclerosis 
presents for a Total knee 
replacement. Which of the 
following is TRUE? 

A:Rapid sequence induction with succinylcholine is preferred. 

B: Spinal anesthetic should be avoided. 

C: Patient may benefit by active warming. 

D: Volatile anesthetics may trigger malignant hyperthermia. 

Please click on any of the following links to proceed to the explanation. QUESTION 4 

Explanation by Shivani Varshney  
CA-2 resident, AHN 



EXPLANATION 

Sorry! Incorrect. 

A: Rapid sequence induction with succinylcholine is preferred  

 

One should avoid succinylcholine as demyelination and 
denervation may increase the risk of succinylcholine-induced 
hyperkalemia in these patients.  Nondepolarizing neuromuscular 
blockers are safe to use although patients with multiple sclerosis 
may have altered sensitivity to these drugs in the setting of 
baseline limb weakness. 

Click to Return 
to Question 



EXPLANATION 

Great Job!! Correct. 

B: Spinal anesthetic should be avoided 

Spinal anesthesia has been implicated in postop exacerbations . One 

theory is that demyelination of the spinal cord makes it more susceptible 

to the neurotoxic effects of local anesthetics and the concentration of 

local anesthetic in the white matter of the spinal cord is higher following a 

spinal compared to an epidural. 

Go to Next Q 



EXPLANATION 

Sorry! Incorrect. 

C: Patient may benefit by active warming. 

 Studies report that about 60 to 80% of people diagnosed with MS show 
excessive sensitivity to heat. People with this neurological disorder 
experience a temporary exacerbation of their existing symptoms and also 
new disturbing symptoms when they are exposed to elevated 
temperatures. They are sensitive to even a slight increase in their core 
body temperature (0.25°C to 0.5°C) that may be due to physical exercise or 
a warmer environment. 

Click to Return 
to Question 



EXPLANATION 

Sorry! Incorrect. 

D: Volatile anesthetics may trigger malignant hyperthermia. 

Patients with MS are at no higher risk of Malignant hyperthermia. 

 

Click to Return 
to Question 



A 59Y/M has Charcot 
Marie tooth disease. 
Which of the following is 
TRUE ? 

A: The depolarizing muscle relaxant succinylcholine is 
contraindicated. 

B: Patients have pseudocholinesterase deficiency. 

C: Regional anesthesia can be safely given. 

D: Neuraxial anesthesia is contraindicated. 

Please click on any of the following links to proceed to the explanation QUESTION 5 

Explanation by Shivani Varshney  
CA-2 resident, AHN 



EXPLANATION 

Great Job!! Correct. 

A: The depolarizing muscle relaxant succinylcholine is contraindicated. 

 

• Charcot Marie tooth disease is the most common inherited 
neuromuscular disorder characterized by weakness and sensory 
impairment of the distal  limbs accompanied by deformity and loss of 
the deep tendon reflexes. Severe cases may be associated with atrophy 
of the diaphragm, respiratory muscles and vocal cords. Proliferation of 
the Ach receptor from the atrophy may lead to hyperkalemia from 
succinylcholine but the risk of malignant hyperthermia is unfounded 
because this is a neuropathic and not a myopathic disorder. 

Go to First Q 



EXPLANATION 

Sorry! Incorrect. 

B: Patients have pseudocholinesterase deficiency. 

There is no deficiency of pseudocholinesterase in this disease. The 
prolongation of effect of the non-depolarizing muscle relaxant(NDMR) 
may be due to atrophy of the muscles and upregulation of AChR. 

Click to Return 
to Question 



EXPLANATION 

Sorry! Incorrect. 

 C: Regional anesthesia can be safely given 

There is no definite consensus about the safety and use of regional anesthesia. 
However, due to risk of toxicity to the nerve, this is generally avoided. 

Click to Return 
to Question 



EXPLANATION 

Sorry! Incorrect. 

D: Neuraxial anesthesia is contraindicated  

Neuraxial anesthesia is not contraindicated and has been successfully 
used. 

Click to Return 
to Question Curr Opin Anaesthesiol  2014 Oct;27(5):538-43.   

Regional anesthesia in patients with pre-existing neurologic disease  
Julie R McSwain  1 , J Wesley Doty, Sylvia H Wilson  

 

https://pubmed.ncbi.nlm.nih.gov/?term=McSwain+JR&cauthor_id=25051260
https://pubmed.ncbi.nlm.nih.gov/?term=McSwain+JR&cauthor_id=25051260
https://pubmed.ncbi.nlm.nih.gov/25051260/#affiliation-1
https://pubmed.ncbi.nlm.nih.gov/25051260/#affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?term=Doty+JW&cauthor_id=25051260
https://pubmed.ncbi.nlm.nih.gov/?term=Wilson+SH&cauthor_id=25051260

