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Bakgrund

 Remifentanil orsakar sväljningssvårigheter och ökar förekomsten av pulmonell
aspiration hos friska.1,2

 En möjlig orsak till aspiration är störd faryngeal sväljningsfas.

 Den faryngeala sväljningsmekanismen försvagas med normalt åldrande: 
marginalerna till felsväljning minskar3,4 - äldre kan vara mer utsatta för
remifentanilets effekter.  
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Presentation Notes
Pulmonary aspiration of pharyngeal contents of whatever origin

Furthermore, advanced age is a risk factor for aspiration, 



Syfte

 Primärt syfte:
 Undersöka effekten av remifentanil på den faryngeala sväljningsfasen. 

 Sekundärt syfte:
 Jämföra remifentanil med morfin.

 Studera betydelsen av åldern.



Metod

• Högupplösningsmanometri
med impedans (HRIM)

• 36 trycksensorer
• 18 impedans segment
• Placeras genom näsan 

och mäter från svalget 
ända ner till magsäcken
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SSI - (Sierra Scientific Instruments, Inc., Los Angeles, CA)
Acquirement of pressure and impedance data with HRIM catheter with 4.2 mm outer diameter incorporating 36 circumferential 1 cm-spaced pressure sensors and 18 2 cm long impedance segments.
Manometric catheter with incorporated sensors acquires pressure and impedance data and is placed transnasally with sensors straddling the entire pharyngoesophageal segment.


To measure pharyngeal function during bolus swallowing we used HRIM 



Metod - AIM Analysis

 Genererar tryckflödesvariabler
som kvantifierar: 

 Relation mellan bolusflödet och 
den faryngeala
bolusframdrivningen i tiden

 Mekanisk flödesresistens under 
bolusframdrivning

 Övergripande faryngeal
kontraktilitet

 Swallow Risk Index (SRI)  
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During a swallow, these measures quantify timing of bolus flow relative to pharyngeal propulsion, any mechanical resistance to flow during propulsion and the overall pharyngeal contractility, thus providing objective numerical values indicative of the different physiological processes (sensory and motor) governing safe pharyngeal swallowing.

SRI  -  defines a level of swallowing dysfunction that may predispose to aspiration risk.
Automated impedance manometry pressure-flow (AIM) analysis1
Integrates the pressure signals and impedance signals (flow) to derive individual pressure-flow variables providing objective numerical values indicative of the different physiological processes governing pharyngeal swallowing. 







Metod – studieprotokoll

 18 friska försökspersoner: 11 yngre, 7 äldre 
 Cross-over: egna kontroller, två studietillfällen
 Remifentanil: TCI (2-3 ng/ml)
 Morfin: bolusinjektion (0.07- 0.1 mg/kg)
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Resultat

 Remifentanil påverkade de flesta variablerna negativt:
 Kontraktionen i svalgmuskulaturen försvagades
 Bolusframdrivningen försämrades 
 Flödesresistans ökade
 Global riskindex för sväljningsdysfunktion steg 

• Morfin inducerade liknande effekter i mindre omfång
• Måttet som indikerar bolusframdrivning påverkades enbart av remifentanil
• Äldre utgick genomgående från högre värden. 
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Older volunteers higher mean values: PZn, SRI, UES-RI, UES-Nad-P, UES-IBP, and UES-Resistance
TZn-PeakP: 	
maximum bolus distension is driven by oro-lingual propulsion mechanisms and UES opening mechanisms, initiated with the onset of the reflexive pharyngeal swallow. 
Many dysphagia patients demonstrate weak lingual bolus propulsion, poor oral bolus containment and/or delayed pharyngeal trigger. 
TZn-PeakP is shorter in relation to these particular modes of swallow defect. 
As a corollary to these objective findings, our previous study showed that subjects who reported swallowing problems following remifentanil exposure reported difficulty with initiation of a swallow. 



Results

  Remifentanil 
T1, T2 vs. T0 

 
Age  

 Morphine 
T1, T2 vs. T0 

 
Age  

  Mean ratio 
(95% CI) 

P P  Mean ratio 
(95% CI) 

P P 

         
PeakP, mmHg All  0.88 (0.78 – 0.99) 0.034 0.24  0.90 (0.82 – 0.97) 0.013 0.29 
PZn, mmHg All 1.80 (1.09 – 2.98) 0.024, 0.0661 0.31  1.43 (1.01 – 2.06) 0.046 0.38 
TZn-PeakP, ms All  0.86 (0.79 – 0.95) 0.003 0.39  0.98 (0.92 – 1.05) 0.57 0.18 
Flow Interval, ms All 1.20 (0.93 – 1.56) 0.15 0.72  1.01 (0.86 – 1.19) 0.89 0.56 
Swallow Risk Index All 2.50 (1.47 – 4.27) 0.002 0.67  1.65 (1.09 – 2.51) 0.022 0.53 
UES Relaxation 

  

All 0.92 (0.80 – 1.06) 0.25 0.69  1.06 (0.99 – 1.13) 0.08 0.35 
UES nadir pressure,  
mmHg 

All 1.27 (1.07 – 1.51) 0.008 0.013  1.12 (1.05 – 1.20)  0.002 0.94 
Young 1.48 (1.17 – 1.87) 0.004      
Old 1.00 (0.86 – 1.16) 0.97      

UES intrabolus 
pressure, mmHg 

All 1.31 (1.07 – 1.61) 0.012 0.027  1.14 (1.04 – 1.24) 0.006 0.89 
Young 1.55 (1.15 – 2.09) 0.006      
Old 1.01 (0.90 – 1.14) 0.80      

UES-Resistance,  
 

All 1.60 (1.17 – 2.19) 0.006 0.054  1.16 (1.03 – 1.31) 0.017 0.43 
iZn/Z-ratio All 0.74 (0.64 – 0.85) < 0.001 0.62  0.87 (0.79 – 0.96) 0.007 0.26 
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Most variables were influenced by remifentanil towards the direction of greater swallow dysfunction:
Vigor of the pharyngeal contraction was weakened
Pharyngeal bolus propulsion was diminshed
UES flow resistance was increased
The global SRI was increased but remained within the subclinical normal ranges

Even exposure to morphine altered swallowing function, yet overall, the effects of remifentanil were greater in these experimental doses 
Pharyngeal bolus propulsion was selectively affected by remifentanil
Most of the variables showed a general age effect with older volunteers having higher mean values. 



		

		

		Remifentanil

T1, T2 vs. T0

		

Age 

		

		Morphine

T1, T2 vs. T0

		

Age 



		

		

		Mean ratio

(95% CI)

		P

		P

		

		Mean ratio

(95% CI)

		P

		P



		

		

		

		

		

		

		

		

		



		PeakP, mmHg

		All 

		0.88 (0.78 – 0.99)

		0.034

		0.24

		

		0.90 (0.82 – 0.97)

		0.013

		0.29



		PZn, mmHg

		All

		1.80 (1.09 – 2.98)

		0.024, 0.0661

		0.31

		

		1.43 (1.01 – 2.06)

		0.046

		0.38



		TZn-PeakP, ms

		All 

		0.86 (0.79 – 0.95)

		0.003

		0.39

		

		0.98 (0.92 – 1.05)

		0.57

		0.18



		Flow Interval, ms

		All

		1.20 (0.93 – 1.56)

		0.15

		0.72

		

		1.01 (0.86 – 1.19)

		0.89

		0.56



		Swallow Risk Index

		All

		2.50 (1.47 – 4.27)

		0.002

		0.67

		

		1.65 (1.09 – 2.51)

		0.022

		0.53



		UES Relaxation Interval, ms

		All

		0.92 (0.80 – 1.06)

		0.25

		0.69

		

		1.06 (0.99 – 1.13)

		0.08

		0.35



		UES nadir pressure, 

mmHg

		All

		1.27 (1.07 – 1.51)

		0.008

		0.013

		

		1.12 (1.05 – 1.20)

		 0.002

		0.94



		

		Young

		1.48 (1.17 – 1.87)

		0.004

		

		

		

		

		



		

		Old

		1.00 (0.86 – 1.16)

		0.97

		

		

		

		

		



		UES intrabolus pressure, mmHg

		All

		1.31 (1.07 – 1.61)

		0.012

		0.027

		

		1.14 (1.04 – 1.24)

		0.006

		0.89



		

		Young

		1.55 (1.15 – 2.09)

		0.006

		

		

		

		

		



		

		Old

		1.01 (0.90 – 1.14)

		0.80

		

		

		

		

		



		UES-Resistance, 

mmHg/s

		All

		1.60 (1.17 – 2.19)

		0.006

		0.054

		

		1.16 (1.03 – 1.31)

		0.017

		0.43



		iZn/Z-ratio

		All

		0.74 (0.64 – 0.85)

		< 0.001

		0.62

		

		0.87 (0.79 – 0.96)

		0.007

		0.26









Konklusion

• Remifentanil och morfin i kliniskt relevanta doser stör den 
faryngeala sväljningsfasen.

• Dessa effekter kan öka risken för pulmonell aspiration hos 
utsatta patienter. 

• De äldre försökspersonerna uppvisade generellt sämre 
utgångsvärden men större effekter av studieläkemedel på 
äldre kunde inte påvisas.
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