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Indhold

 Baggrund for IMT/evidens

 Kort om måling af respirationsmuskelstyrke

 Udstyr

 Min erfaring med IMT



ACT OF RESPIRATORY MUSCLES

 RESPIRATION

 COUGH

 SPEECH

 TRUNK MOVEMENT/STABILISATION

 DEFEACATION



RESPIRATORY MUSCLE WEAKNESS 
CONTRIBUTES TO

 RESPIRATORY FAILURE  (HYPERCAPNIA, HYPOXEMIA)

 WEANING FAILURE

 NOCTURNAL DESATURATION

 IMPAIRED COUGH EFFICIENCY

 DYSPNEA

 EXERCISE LIMITATION





EVIDENCE FOR IMT (RMT)

 COPD

 PREOPERATIVE INTERVENTION

 HEART FAILURE

 INTENSIVE UNIT

 NEUROMUSCULAR DISEASES





COPD: IMT vs. upper limb exercises







TRAINING LOAD: 20 TO 40 % AF Pimax, INCREMENTALLY 

INCREASING DAILY BY 10% OR  2 CM H2O









MEASUREMENT 
RESPIRATORY MUSCLE FUNCTION

 STRENGTH

1. Mouth pressure (Pimax; Pe max)

2. Sniff pressure (Psniff)

3. Transdiaphragmatic pressure (TDImax)

4. Phrenic nerve stimulation

5. Cervical magtnetic stimulation

 ENDURANCE

1. Sustained normocapnic hyperpnea

2. Incremental threshold loading

3. Repeated (sub)maximal inspiratory manouvres







Standardisation of the measurement
STANDARDISED 

LUNG VOLUME 

IS ESSENTIAL

MUSCLE LENGTH

ELASTIC PROPERTIES OF LUNGS 

AND CHEST WALL

(FRC: IDEAL ELASTIC PROPERTIES INCLUDED)

Pimax from RV

Pemax from TLC



THE EQUIPMENT

MicroRPM - MicroMedical PowerBreathe KH2



Pemax MEASUREMENT
 Check for contra-indications (e.g. stress incontinence)

 Patient seated straight

 Explain the maneuver:  emphasis on FORCE, not 
VOLUME

 Full inspiration (TLC)

 Apply measuring device to the mouth

 Forcefull expiration with stiff cheeks

 Check quality and performance

 Repeat until reproducible (< 5% between best 3 tries)



Pimax measurement
 Patient seated straight

 Explain the maneuver:  emphasis on FORCE, not 
VOLUME, explain the sensation of not getting air in

 Full expiration (RV)

 Apply measuring device to the mouth

 Forcefull inspiration with stiff cheeks (creating a vacuum)

 Check quality and performance

 Repeat until reproducible (< 5% between best 3 tries)





NORMATIVE DATA

(Evans JA, Resp Care 2009)



RESPIRATORY MUSCLE WEAKNESS

 ATS/ERS statement: Pimax values > 80 cm H2O usually

exclude RMW

 Low Pimax + normal Pemax = obs RMW

 Gosselink R, 2011:  Pimax < 60 cm H2O RMW in COPD

 In general < 70 % of expected values = RMW





PowerBreathe

+ Resistance flow-independent 
(elastic load)

- Not validated

+ Monitor  unsupervised
training sessions

Threshold

+ Resistance flow-
independent (threshold
load)

+ Frequently used / validated

- No monitoring unsupervised
training sessions

IMT DEVICES



Comparison Devices











TAKE HOME - MESSAGES
 The addition of IMT to general exercise training, in 

patients with respiratory muscle weakness,  results in 

larger improvements in inspiratory muscle strength and 

tend to improve exercise performance

 IMT in neuromuscular disease can slow the decline in 

respiratory function



Tak for i dag ! 


