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Answer…



A. Inhibition of mu and delta receptors of the parasympathetic nervous system (CORRECT ANSWER; 55.73% 
responses)

There are four opioid receptor systems: mu, delta, kappa and opioid receptor like-1 (ORL1). The most 
commonly used opioids act on mu receptors inducing central and peripheral side effects. Central effects 
include nausea, sedation, respiratory depression, and hypotension. Peripheral effects include constipation, 
hives, bronchospasm, and increased urinary retention. By binding mu and delta receptors, opioids inhibit 
parasympathetic innervation of the bladder, which increases the tone of the urinary sphincter and decreases 
bladder detrusor tone. The sensation of bladder distention is also diminished which can lead to the finding of 
bladder distention shown in the photograph. Pelletier and Andrew (2017) found in a study group of individuals 
who died from opiate/opioid intoxication excluding fentanyl, bladder distention had a high specificity and 
positive predictive value. 



Other responses:



B. Inhibition of nicotinic receptors of the parasympathetic nervous system (15.21% responses)
Nicotinic receptors are not acted on by opioids. They are located on post-synaptic skeletal neuromuscular junctions and are bound by 
acetylcholine. Excess levels of acetylcholine can result in muscle fasciculations and flaccid paralysis. Organophosphate and carbamate 
insecticides are the most common causes of cholinergic toxicity. 

C. Flat urothelial carcinoma in situ (7.01% responses)
Flat urothelial carcinoma in situ is a flat, grossly erythematous granular or cobblestone mucosal lesion. Typically no mass is present, 
and the lesion may involve large areas of the mucosal surface, ureters and/or urethra. This would not cause the bladder distention 
shown in the photograph. 

D. Autoimmune-induced glomerulonephritis  (1.03% responses)
Autoimmune glomerulonephritis can be acute or chronic. Post-streptococcal glomerulonephritis and infection by Staphylococcus 
aureus can lead to acute renal symptoms.  However, underlying immune processes including lupus nephritis, IgA nephropathy and 
anti-glomerular basement membrane glomerulonephritis can lead to chronic glomerulonephritis. These conditions may present with 
gross hematuria, proteinuria, and reduction in creatinine clearance. Such functional changes cause intravascular volume expansion, 
edema, and systemic hypertension. None of these sequelae would lead to bladder distention. 

E. Gas production by bacteria (21.03% responses)
Bloating from decomposition is caused by production of gases during postmortem proliferation of bacteria. These include methane, 
hydrogen sulfide, carbon dioxide, and hydrogen. This causes the body to bloat. Bloating decomposition looks different than this. The 
whole abdomen is typically swollen, and there are other accompanying decompositional changes like skill slippage and discoloration.
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