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IMPEDANCE, the measurement 
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Swallow 
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Swallow 

Reflux 
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Ambulatory pH-impedance 

IMPEDANCE, the techniques 
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Stationary manometry-impedance 

 
12:14:58
1 A 0.00

S 8.02

2 A 6.73

S 8.10

3 A -7.40

S 8.10

4 A -7.79

S 12.10

5 A -1.85

S 13.75

6 A 1816.59

S 289.56

7 A 1206.23

S 127.26

8 A 957.20

S 285.28

9 A 703.29

S 353.91

water water
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Stationary manometry-impedance 
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Patterns of gastroesophageal reflux  

  

IMPEDANCE, the interpretation 



Non-acid and weakly acidic reflux 
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Complete transit Incomplete transit 

Patterns of bolus transitPatterns of bolus transit  
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pH only = relevant reflux?pH only = relevant reflux?  

ImpedanceImpedance--pH refluxpH reflux  

IMPEDANCE, problems with interpretation 
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 Gastroesophageal reflux Gastroesophageal reflux   

(24hs ambulatory pH(24hs ambulatory pH--impedance)impedance)  

  

  

 NonNon--obstructive dysphagiaobstructive dysphagia  

(1/2h stationary manometry(1/2h stationary manometry--impedance with liquids and semi solids)impedance with liquids and semi solids)  

    

  

 Aerophagia and belching Aerophagia and belching   

(2hs ambulatory impedance with high frequency sampling:  1000Hz)  (2hs ambulatory impedance with high frequency sampling:  1000Hz)    

  

  

 Rumination syndrome vs. postprandial belching Rumination syndrome vs. postprandial belching   

(2hs postprandial stationary manometry(2hs postprandial stationary manometry--impedance)impedance)  

  

  

  

  

IMPEDANCE, the clinical applicationIMPEDANCE, the clinical application  
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AnalysisAnalysis  

  clinicalclinical    researchresearch  
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Analysis of ambulatory pHAnalysis of ambulatory pH--impedance monitoringimpedance monitoring  

Clinical setupClinical setup  
  

1) Visual evaluation of the tracing (technical problems)1) Visual evaluation of the tracing (technical problems)  

  

2) Adding or correction of symptom events2) Adding or correction of symptom events  

  

3) Running automatic analysis (fast editing of false positives)3) Running automatic analysis (fast editing of false positives)  

  

4) Report 4) Report   

–– Number of refluxNumber of reflux  

–– Number of symptomsNumber of symptoms  

–– Exposures Exposures   
»» Acid (total and impedance reflux related) Acid (total and impedance reflux related)   

»» VolumeVolume  

  

5) Visual evaluation of symptom association followed by editing of automatic SI and SAP5) Visual evaluation of symptom association followed by editing of automatic SI and SAP    
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Analysis of ambulatory pHAnalysis of ambulatory pH--impedance monitoringimpedance monitoring  

Research setupResearch setup  
  

1)1)  Full visual evaluation of the tracing Full visual evaluation of the tracing   

  

2) Adding or correction of symptom events2) Adding or correction of symptom events  

  

3) Report 3) Report   

–– Number of refluxNumber of reflux  

–– Number of symptomsNumber of symptoms  

–– Exposures Exposures   

»» Acid (total and impedance reflux related) Acid (total and impedance reflux related)   

»» VolumeVolume  

  

5) Visual evaluation of symptom association5) Visual evaluation of symptom association    
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pH-impedance in patients with GERD “on” PPI 
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pH-impedance in patients with chronic cough 

Blondeau et al 2007Blondeau et al 2007  
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pH-impedance in patients with chronic cough 

Blondeau et al 2007Blondeau et al 2007  
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 Non-obstructive dysphagia 

(1/2h stationary manometry-impedance with liquids 

and semi solids) 
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normal manometry abnormal manometry abnormal manometry 

normal bolus transit normal bolus transit abnormal bolus transit 

Tutuian et al 2004 

Relationship between abnormal manometry and bolus clearance 
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Tutuian  et al 2004 

Bolus transit in esophageal motor disorders 
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Distal Esophageal SpasmDistal Esophageal Spasm  

Tutuian and Castell  2006 

Conchillo et al DDW 2006Conchillo et al DDW 2006  

AchalasiaAchalasia  
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fluid passagefluid passage  

slow passageslow passage  

stepwise passagestepwise passage  

partial blockadepartial blockade  

complete blockadecomplete blockade  

Dysphagia scoreDysphagia score  

Bolus transit and perception of dysphagia 

10:59:47  
1  A 1850.77  

S 50.00  

A 1928.89  
S 50.00  

A 1850.77  
S 50.00  

A 1836.12  
S 50.00  

A 4253.15  
S 878.47  

A 4404.52  
S 879.82  

8  A 6245.37  
S 869.52  

9  A 3110.55  
S 884.74  

manometry    Nmanometry    N  

bolus transit  Nbolus transit  N  

perception  Nperception  N  Karamanolis et al 2006 

controls 
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fluid passagefluid passage  

slow passageslow passage  

stepwise passagestepwise passage  

partial blockadepartial blockade  

complete blockadecomplete blockade  

Dysphagia scoreDysphagia score  

Bolus transit and perception of dysphagia 
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8  A 6245.37  
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9  A 3110.55  
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manometry    Nmanometry    N  

bolus transit  Nbolus transit  N  

perception  Nperception  N  

manometry    Abmanometry    Ab  

bolus transit  Abbolus transit  Ab  

HYPOSENSITIVE ?HYPOSENSITIVE ?  Karamanolis et al DDW 2006 

controls GERD 
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fluid passagefluid passage  

slow passageslow passage  

stepwise passagestepwise passage  

partial blockadepartial blockade  

complete blockadecomplete blockade  

Dysphagia scoreDysphagia score  

Bolus transit and perception of dysphagia 
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manometry    Nmanometry    N  

bolus transit  Nbolus transit  N  

perception  Nperception  N  

manometry    Abmanometry    Ab  

bolus transit  Abbolus transit  Ab  

HYPOSENSITIVE ?HYPOSENSITIVE ?  

manometry    Nmanometry    N  

bolus transit  Nbolus transit  N  

HYPERSENSITIVE ?HYPERSENSITIVE ?  

controls GERD 
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Conchillo,et al 2005 

abnormal manometryabnormal manometry  

normal normal   

bolus clearancebolus clearance  
abnormal abnormal   

bolus clearancebolus clearance  

mechanical or “real” mechanical or “real”   

dysphagiadysphagia  
disordered disordered   

perceptionperception  
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Aerophagia and belching  
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Bredenoord et al 2006Bredenoord et al 2006  
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14:43:01
1 A 2367.81

S 446.66

2 A 1123.26

S 223.26

3 A 1408.03

S 450.84

4 A 1357.93

S 207.26

5 A 1307.83

S 349.88

6 A 1350.02

S 241.30

7 A 8350.62

S 546.20

8 A 3208.94

S 967.14

Event       Event       Event       Event       Event       Event       Event       

Aerophagia and belching Aerophagia and belching   
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14:42:39
1 A 1713.89

S 446.66

2 A 1273.55

S 223.26

3 A 806.85

S 450.84

4 A 1136.44

S 207.26

5 A 1305.20

S 349.88

6 A 1376.39

S 241.30

7 A 8371.71

S 546.20

8 A 3654.55

S 967.14

Event       

Aerophagia and belching Aerophagia and belching   
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“Patients with GERD swallow air more frequently and belch more “Patients with GERD swallow air more frequently and belch more 

frequently than healthy subjects” frequently than healthy subjects”   

Aerophagia and belching Aerophagia and belching   

Bredenoord et al 2006Bredenoord et al 2006  
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Rumination syndromeRumination syndrome  
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Rumination syndromeRumination syndrome  

Aprile, Dantas, Oliveira, Sifrim 2008Aprile, Dantas, Oliveira, Sifrim 2008  
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Rumination syndromeRumination syndrome  

12:24:04
1 A 1880.06

S 35.17

2 A 1919.13

S 63.60

3 A 1875.18

S 42.05

4 A 1836.12

S 46.96

5 A 1884.95

S 73.66

6 A 3974.82

S 825.62

7 A 1484.55

S 391.46

8 A 3979.71

S 351.71

9 A 2768.75

S 302.45
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12:03:34
1 A 1855.65

S 29.69

2 A 1899.60

S 26.85

3 A 1875.18

S 35.80

4 A 1699.40

S 51.67

5 A 1860.53

S 23.25

6 A 5884.03

S 998.50

7 A 3901.58

S 1016.34

8 A 5498.28

S 1001.99

9 A 2817.58

S 1005.48

Rumination syndrome vs belchingRumination syndrome vs belching  
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 Gastroesophageal reflux  

(24hs ambulatory pH-impedance) 

 

 

 

 Non-obstructive dysphagia 

(1/2h stationary manometry-impedance with liquids and semi solids) 

  

 

 Aerophagia and belching  

(2hs ambulatory impedance with high frequency sampling:  1000Hz)   

 

 

 Rumination syndrome vs. postprandial belching  

(2hs postprandial stationary manometry-impedance) 
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