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ואחרי שלמדתי  
את כל התשובות  
משנים לי את  

!!!???השאלות





Initiating HFOV

איך נגדיר את המצב  

?  של התינוק









High Frequency Ventilation

The term high frequency ventilation

describes a group of technologies that,

when appropriately used, can accomplish

adequate alveolar ventilation using low

tidal volumes (smaller than the dead

space) and supraphysiologic ventilator

frequencies (>150).



The term high frequency ventilation describes

a group of technologies that, when appropriately

used, can accomplish adequate alveolar

ventilation using low-tidal volumes (smaller

than the dead space) and supraphysiologic

ventilatory frequencies (>150).



Hertz = 1 cycle per second 

10 Hz is 10 cycles / second 

= 600 cycles / minute

Active expiration in oscillators 



HFOV

Can generate negative airway pressures 

Creates active expirium (oscillators only)





History of High Frequency 

Ventilation

• 1952: Emerson - engineering HFO

• 1967: Sanders - jet ventilation during 

bronchoscopy

• 1968: Sjostrand - ventilatory efficiency 2.5Hz

• 1974: Klain-Smith - clinical introduction of the 

jet ventilation .

• 1972: Lukenheimer - High Frequency 

Oscillatory ventilation 



HFPPV- high frequency positive-pressure ventilation –

flow interrupter (60-150 BPM)

HFJV - high frequency jet ventilation (100-600 BPM)

HFO - high frequency oscillation (180-1500 BPM // 3-25

Hz)

Types of high-frequency 

ventilators







Low compliance 

Normal Resistance 

20 weeks 

24 weeks 



1 Hz = 1 cycle/second













ערך מחושב שנותן  :CO2-מקדם הדיפוזיה של ה
הריאתיאינדיקציה טובה לניטור שינוים באוורור 













How do you know that you are in the Safe 

Window? 





Pressure amplitude is the principal modifiable parameter that influence the 

oscillatory volume, that is the ultimate key determinant of the CO2 removal.     







Primum non nocere

One of the key messages



RDS and surfactant administration

The changes in lung compliance need an appropriate 
adaptive changes in the mechanical support settings.
If no automatic mechanism as in VG, need to prevent 

overventilation while improving compliance. 

Before  After



Vento et al 





Significant correlation between VThf and PCO2 levels. (Pearson 

correlation coefficient: r=0.69, p<0.0001) 









Mean intrapulmonary pressure (IPP) and 

I:E ratio

• The mean IPP is the effective pressure distending the lungs. 

• It cannot be measured directly. 

• The mean IPP is closest to the set MAP at an I:E ratio of 1:1. 

• At I:E ratios if 1:2 or 1:3, the mean IPP will be lower than the set MAP.  







Optimum = high volume strategy 











High Frequency Ventilation

Principles of gas exchange

• Facilitated or enhanced diffusion 

because of increased turbulence.

• Convective dispersion due to 

asymmetric velocity profiles.

• Direct alveolar ventilation.

• Axial distribution of transit times.







HFV - Operational principles and 

individual technical capabilities  (I)

• Maximum Mean Airway Pressure -
Oxygenation capabilities

• Maximum Delta-P (Amplitude) -
Ventilation capabilities

• Percent I- time range - increase or decrease 

delivered volume - minimize gas trapping in 

high frequencies

• Frequency range - low freq important in 

large patients or in obstructive lung diseases



HFV - Operational principles and 

individual technical capabilities  (II)

• True oscillation :Active exhalation - without it

limits use of high power and high frequencies

• Inclusion of conventional breaths - SI capabilities

- Increase in barotrauma/volutrauma - affects

ability to evaluate lung volume in x-ray

• Patient circuit - important simplicity

• Indications and Approvals (FDA, other org.)

• Patient weight range

• Published Randomized Trials

• Formal training programs



High Frequency Ventilation

Complications

• Mucus impaction

• Lung overinflation / suspected clapping effect

• Decreased cardiac output

• Increase incidence of IVH (in initial HiFi study)

• Necrotizing tracheobronchitis (HFJV)





Protocols for HFOV management, initial 

settings, maintenance and weaning

• Recommendations are different for each ventilator

type

• Nursing issues: patient positioning, noise control,

suctioning (NICU and PICU protocols), sedation

(NICU and PICU protocols).

• Initial settings different for each pathology

• Guidelines for gas and x-rays checks

• Weaning strategies (to CMV, CPAP, or Vapotherm)

• Circuit changes



Clinical  monitoring 
• Chest wall bouncing: a change in chest wall

“bouncing”, that is controlled by the

amplitude, without a change in the oscillatory

settings is “incorrect” and should be

immediately investigated.

– ETT dislodgment.

– Mucus plug.

• Blood gas - O2 saturation - TCM.

• Consider transillumination and/or chest x-ray

in any suspicion.

No value to EtCO2 and to auscultation (????).



Letter to the editor



Nursing an infant on HFO

• Maintenance of lung volume is critical.

• Discouraged disconnections.

• Suction when necessary.

• Suction with closed circuit. < 30 seconds 

and increase MAP by 20% for 1-2 minutes.

• No physiotherapy.

• Plan the change in position (Sensormedics).

• Humidification is vital.

• Sedation Vs. paralysis: consider hypoxia 

first.  



Summary 

• Need a good understanding of respiratory 

physiology 

• In the atelectatic lung, lung recruitment can be 

individualized using an open lung strategy (high or 

optimal lung volumes) 

• Look at patient’s clues and adapt

• Need to know the devices in use 

• Too little and too much – is not good (volumes, O2, 

pressures…)



זה ! נו כבר
משעמם עם כל 

!הדיבורים
...זה הסוף להיום











Relative Inductive Plethysmography 



Respiratory Inductive 

Plethysmograpy (Respitrace®) 



Monitoring the breathing frequency and 
respiratory regional lung function based
on chest and abdominal wall dynamics



Monitoring during HFOV



Monitoring the chest wall dynamics with 

motion sensors: regionalization of lung 

function  monitoring. 

A new index was applied: tidal 

displacement index, showing the trend 

of the amplitude of the chest wall 

displacement during normal breathing, 

conventional ventilation, and HFV. 



Case 010-1: Supported by High Frequency 
Oscillatory Ventilation. 

Bilateral, simmetrical decrease in TDi
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Time [min] SUCTION (with secretions)

Decrease in TDI 22 minutes 
before airways suction 

Earlier detection of ventilatory 

deterioration and characterization of the 

episode. Regionalization. 



Successful drainage of the
pneumothorax

Left pneumothorax in a 
premature male newborn, 32 
weeks, 1369 grams birth 

weight, ventilated with High 
Frequency Oscillatory 

Ventilation 

Early detection of asymmetric 
deterioration in ventilation (38 min) 



Electrical Impedance tomography 





Respiratory Inductive 

Plethysmograpy (Respitrace®) 


