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Pediatric aspects
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Influence of sleep state on frequency of 
swallowing, apnea, and arousal 

in human infants 
Don GW et al 

J Appl Physiol, June 1, 2003

“Once apnea or arousal has occurred, swallowing is 
likely, but the converse is not true:

swallowing did not precipitate apnea and arousal. “

Swallowing/Breathing –
What happens during night-time ?

SWALLOWING IS OFTEN COINCIDENTAL with APNEA in infants

- But how is the relation? 
- Is it a question of immaturity of brainstem patterns, and can
- swallow cause apneas?
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Routine polysomnography: 
Bursts of chin electromyogram (EMG) are indicative o f nonnutritive

sucking NNS . They are not propagated to esophagus (next).
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PSG and manometric raw data recording of a 
central and an obstructive apnea,  associated with swallow
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Swallowing/Breathing –
What influences during day-time ?

Preterm infants demonstrate better feeding efficiency with maturation.
From 35 weeks gestational age, breathing continues during swallowing. 
Sucking pressure augments: endurance/performance.
The sucking – swallowing – breathing rate is 3-5 : 1 : 1 in preterm, and 1 : 
1 : 1 in term infants.

- How swallow/breathe very premature infants with pulmonary impairment?

Mizuno, K. et al.
Pediatrics 2007;
120:e1035-e1042
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A: Trace of an 30 weeks preterm infant

· Group A: Infants were not 
compromised with BPD. 

· Group B: Infants with BPD, 
but did not need oxygen
actually. 

· Group C: Infants with BPD,
and needed supplemental
oxygen
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The trace of sucking pressure, pharyngeal 
pressure, and nasal airflow are shown
(inspiration: downward; expression: upward)

B: Infants with BPD, no oxygen need.

C: Infants with BPD and 
oxygen supply have weak neg. 
pressure and low sucking frequence. 
Dotted arrow: 
swallow, then 1.8 sec apnea.
Grey bar: respiration inhibited
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Discussion:

BPD results not only in poor suck–swallow–breathe coordination, 
but in poor sucking endurance and performance. 

The less frequent sucking with weak pressure in infants with severe BPD resulted in 
less swallowing.

Poor feeding abilities and pattern of suction/expression pressure are predictors of 
neurologic development.

Children in this study had no neurologic abnormality. Their poor sucking endurance 
and performance results mainly from their respiratory problems

To improve sucking endurance and performance, jaw and chin support (eg, the 
Dancer hand position) might be helpful to support the weak intraoral pressure. 
However, an increase by application of positive pressure inside the bottle 
results in a decrease in minute ventilation even in term infants.

Let´s help to increase intraoral pressure coordination by physiologic means.
The authors recommend breastfeeding.

I additionally recommend Castillo Morales with vibration of the buccinator mechanism.
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„Alterations during day- and night-time“:
dysphagia therapy in children

Ø Night wear of intraoral appliances augments treatment time:

Ø ISMAR
Ø Innsbruck Sensorimotor Activator and Regulator, Haberfellner



Johannes Limbrock   info@oral-motorik.de

„Alterations during day- and night-time“:
dysphagia therapy in children

Ø Night wear of intraoral appliances augments treatment time.

Ø “Bursts of play/movement with the appliance during sleep are 
around 30 min per night... Important is that they are initiated by 
the child, not the therapist, whose schedule might not meet the 
best readiness...” 

Ø ISMAR – appliance lead to signifikant improvements in CP 
children: spoon feeding, biting, chewing, cup drinking, 
swallowing (not in straw drinking)

v Gisel Erika: Interventions  and outcomes  for  children with dysphagia Dev
Disabil Res Rev 14: 165-173, 2008

v Haberfellner H., Schwartz S., Gisel E.: Feeding Skills and  Growth After One 
Year of Intraoral Appliance  Dysphagia 16: 83-96, 2001
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Bri 5

Bri 8

Bri 8

ISMAR´s
with mobile 
tongue stimulations
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Similar effects of involuntary oral sensorimotor training
entail the

palatal plates of Castillo Morales :

Mostly at day-time, 
as long as the foreign body stimulus is not yet adapted.

Possibly at night-time, 
depending on the frequency of 

“Bursts of play/movement with the appliance during sleep”


