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Intraoperative, rapid administration of high-dose fentanyl by a 
dysfunctioning plunger lock of a syringe pump; the siphon effect
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Syringe pumps are designed to deliver drugs in a safe 

manner, however, these devices can be potentially dangerous 

if operated improperly. A 50-year-old male was scheduled 

to undergo an elective liver transplantation. After induction 

of anesthesia, the Baxter AS40A pump was loaded with a 50 

ml Becton Dickinson syringe containing 2,500 μg of fentanyl. 

Continuous infusion at 5 ml/hr was started without knowing 

that part of the plunger lock, i.e. the upper plunger clamp 

assembly, was damaged (Fig. 1), and, therefore, the plunger was 

incompletely clamped without notice. Ten minutes later the 

patient experienced marked sinus bradycardia and hypotension 

for which a rescue drug of 10 μg of epinephrine was injected 

twice. Surprisingly, the syringe loaded on AS40A was found to 

be empty and the missing 50 ml of fentanyl was concluded to 

have been infused rapidly into the patient. However, even at this 

point there was no alarm signal or error message to indicate a 

dysfunctional plunger clamp. 

Of many possible reasons, a siphon effect was strongly 

suspected to be the cause of this mishap, which refers to the 

continuous flow of liquids through enclosed conduit by the 

force of gravity once it had been initiated, because we can 

acknowledge that a complete spillage of 50 ml syringe volume 

occurred within five minutes when the plunger lock was 

unclamped and manually started. Although high-dose fentanyl 

administration has been seen to be hemodynamically stable [1], 

such as in this case, bolus administration of another drug such 

as dopamine or norepinephrine, which is usually delivered 

using a Baxter infusion pump, may have catastrophic effects. 

Although a newer version of the Baxter AS40A pump has an 

alarm sensor for the syringe plunger lock, understanding the 

specifics of commonly used, older equipment in the operating 

room is crucial [2], and meticulous attention to a possibly 

improperly secured plunger head is always warranted in order 

to avoid potentially adverse outcomes.
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Fig. 1. A Baxter AS40A pump with a normal (A) and damaged (B) 
plunger clamp assembly which dose not firmly hold the plunger.


