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Ventilator Modes in the NICU

There are basically three types of respiratory support in the NICU provided by the ventila-
tor. They include CPAP (continuous positive airway pressure), high frequency oscillation ventilation
(HFOV) and positive pressure ventilation often referred to as conventional ventilation. Only conven-
tional ventilation will be discussed here.

Positive pressure ventilators are the most commonly used ventilator in the NICU. These ven-
tilators are constant flow, time cycled, pressure limited devices. Constant flow suggests there is a
constant flow of gas past the top of the endotracheal tube. Pressure limited means that once the
pre-set PIP (Positive Inspiratory Pressure) has been reached, it is maintained for the length of the
inspiratory cycle. Time cycled means that breaths are given at fixed intervals and are independent
of the infant's respiratory effort. Newer pressure ventilators are able to sense infants breaths and
synchronize to them. Conventional ventilation has become more complex as many different ventilator
modes are now available. Not all modes are available on every brand of neonatal ventilator.

Ventilator modes include the following:

IMV (Intermittent Mandatory Ventilation) - Intermittent breaths are given at a fixed rate.
These breaths are not synchronized with the infant's breaths. This mode is rarely used. Ventilation
can be impaired because of the lack of synchronization.

SIMV (Synchronous Intermittent Mandatory Ventilation) - This mode is like IMV in that
there is a set ventilator rate, but the breaths are synchronized with the infant's breaths. The venti-
lator is able to sense the infant's breath and a ventilator breath is triggered. If the infant is
breathing faster than the set rate, only the set rate number of breaths is assisted. Additional
breaths above the set rate are not assisted. If the infant is breathing less than the set rate, the
ventilator will synchronize all the breaths the infant takes and will also deliver some untriggered
breaths so that the fotal number of breaths equals the set rate. If the infant is apneic, the ventila-
tor will function exactly like IMV and give the infant the set rate of breaths.

A/C (Assist /Control) - A/C is also known as SIPPV (Synchronized Intermittent Positive
Pressure Ventilation). With this mode, every breath the infant takes is assisted with a preset level
of pressure. The inspiratory time is also fixed. In this mode the infant can control the respiratory
rate. If the infant is apneic, most ventilators will revert to IMV and give the infant a set rate.

PSV (Pressure Support Ventilation) - With this mode all breaths are assisted as in A/C but
the length of the inspiration is limited by the infant's own lung inflation. As the lungs fill up, the
breath is terminated. With this mode the infant can control the respiratory rate and the inspiratory
time. There is also a set default rate in this mode in case the infant is apneic.
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Malcolm Grow Hospital, Andrews AFB, MD
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Jackson Hospital, Jackson, AL
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ARKANSAS
Jefferson Regional Medical Center, Pine
Bluff, AR
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FLORIDA
Glade General Hospital, Bell Glade, FL

GEORGIA

Children's Healthcare, Atlanta, GA
Columbus Regional Medical Center, Co-
lumbus, GA

DeKalb Hospital, Decatur, GA
Eastside Medical Center, Atlanta, GA
Emory Eastside Medical Center, Snellville,
GA

Grady Health System, Atlanta, GA
Northside Hospital, Atlanta, GA

Northside Hospital—Cherokee, Canton, GA

Piedmont Mountainside Hospital, Jasper,
GA
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Southern Regional Medical Center, River-
dale, GA

NORTH CAROLINA

Ashe Memorial Hospital, Jefferson, NC
Bladen County Hospital, Elizabethtown, NC
Brenner Children's Hospital, Winston-Salem,
NC

Caldwell memorial Hospital, Lenoir, NC
Cape Fear Valley Health System, Fayette-
ville, NC

Carolinas Medical Center, Charlotte, NC
Carteret General Hospital, Morehead City,
NC

Chowan Hospital, Edenton, NC

“ Duke University Medical Center, Durham,
NC

First Health of the Carolinas—Moore Re-
gional Hospital, Pinehurst, NC

Frye regional Medical Center, Hickory, NC
Grace Hospital, Morganton, NC

Heritage Hospital, Tarboro, NC

High Point Regional Hospital, High Point, NC
Mission Hospitals, Asheville, NC

Murphy Medical Center, Murphy, NC

Nash General Hospital, Rocky Mount, NC
Northeast Medical Center, Concord, NC
Onslow Memorial Hospital, Jacksonville, NC
Outer Banks Hospital, Nags Head, NC
PCMH-Children's Hospital of Eastern NC,
Greenville, NC

Presbyterian Hospital, Charlotte, NC
Raleigh Community Hospital, Raleigh, NC
Randolph Hospital, Asheboro, NC
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Rex Healthcare, Raleigh, NC

Sampson Regional Medical Center, Clinton,
NC

University Hospital, Charlotte, NC .
WakeMed, Raleigh, NC R
Wilson Medical Center, Wilson, NC

Womack Army Medical Center, Ft. Bragg,
NC

Women's Hospital of Greensboro, Greens-
boro, NC

SOUTH CAROLINA

Palmetto Health—Richland Memorial Hospi-
tal, Columbia, SC

Self Regional Hospital, Greenwood, SC

MIDWEST
ILLINOIS
University of Illinois, Chicago, IL

MICHIGAN

Butterworth Hospital, Grand Rapids, MI
DeVos Children's Hospital, 6rand Rapids, MI
St. Mary's Healthcare & Spectrum Health,
Grand Rapids, MI

MISSOURI
Deaconess School of Nursing, St. Louis, MO

WISCONSIN
St. Joseph's Hospital, Marshfield, WI

SOUTHWEST
COLORADO

The Medical Center of Aurora, Aurora, CO

The Medical Center of Aurora—South Cam-
pus, Aurora, CO
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OKLAHOMA SO
Oklahoma University Medical Center,
Bethany, OK
Southwest Medical center, Oklahoma City,
OK AR

WEST COAST
CALIFORNIA

LeMoor Naval Hospital, Hanford, CA
St. Joseph Hospital, Burbank, CA

OUTSIDE UsSA
Sacco Hospital, Milan Italy

Congratulations!!!!

& Thank You To Everyone
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VG (Volume Guarantee) - Volume guaran-
tee combines pressure controlled ventilation
while maintaining consistent tidal volumes. The
goal of VG is to provide effective ventilation
with a sufficient tidal volume and at the same
time avoid volutrauma. With VG, the ventilator
is set to give a certain expired tidal volume
(usually 4-6cc/kg). The ventilator software
looks at the previous breath and delivers the
appropriate amount of PIP to deliver this set
tidal volume. A maximum amount of PIP is seft.
The ventilator will alarm if it cannot deliver the
appropriate tidal volume. Volume guarantee can
be used with SIMV, A/C or PSV modes. Using
the VG function. This mode is not available S
on every ventilator. Sud
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