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Evidence-based Interventions and Teamwork are Crucial When Caring for Patients
on Mechanical Ventilators

Introduction

In a wide variety of settings, nurses are increasingly likely to care for patients on mechanical
ventilators. Let's assume you're one of them. What do you need to know to plan your shift? Which
patient assessment parameters are crucial? What evidence-based practice guidelines should you
follow? This article discusses the top ten essentials of nursing care for ventilator patients.

Care Essential 1

Review Communications

Communication among care providers promotes optimal outcomes. For mechanically ventilated
patients, care providers may include primary care physicians, pulmonary specialists, hospitalists,
respiratory therapists, and nurses.

To make sure you're aware of other team members' communications about the patient, find out the
goals of therapy for your patient when obtaining report. Why is she on a ventilator? To improve
oxygenation? Boost ventilation? Permit sedation? Reverse respiratory muscle fatigue? Why is she
on your unit? Because she has an underlying condition that complicates weaning from the
ventilator? What is her do-not-resuscitate status?

Communicating with the patient is essential, too. Provide writing tools or a communication board so
she can express her needs. Ask simple yes/no questions to which she can nod or shake her head.

Care Essential 2

Check Ventilator Settings and Modes

When you enter the patient's room, take vital signs, check oxygen saturation, listen to breath
sounds, and note changes from previous findings. Also assess the patient's pain and anxiety levels.

Read the patient's order and obtain information about the ventilator. Compare current ventilator
settings with the settings prescribed in the order. Familiarize yourself with ventilator alarms and the
actions to take when an alarm sounds. Locate suction equipment and review its use. Look for a
bag-valve mask, which should be available for every patient with an artificial airway; be sure you
know how to hyperventilate and hyperoxygenate the patient.

Ventilator Settings and Modes Generally, ventilators display ordered settings and patient
parameters. Check the following settings:

respiratory rate, the number of breaths provided by the ventilator each minute. Manually
count the patient's respiratory rate, because she may be taking her own breaths at a rate
above the ventilator setting.
fraction of inspired oxygen (FiO2), expressed as a percentage (room air is 21%).
tidal volume (TV or VT), the volume of air inhaled with each breath, expressed in milliliters
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peak inspiratory pressure (PIP), the pressure needed to provide each breath. Target PIP is
below 30 cm H2O. High PIP may indicate a kinked tube, a need for suctioning,
bronchospasm, or a lung problem, such as pulmonary edema or pneumothorax.

To find out which ventilation mode or method your patient is receiving, check the ventilator itself or
the respiratory flow sheet. The mode depends on patient variables, including the indication for
mechanical ventilation.

Modes include those that provide specific amounts of TV during inspiration, such as assist-control
(A/C) and synchronized intermittent mandatory ventilation (SIMV); and those that provide a preset
level of pressure during inspiration, such as pressure support ventilation (PSV) and airway pressure
release ventilation. PSV allows spontaneously breathing patients to take their own amount of TV at
their own rate. A/C and continuous mandatory ventilation provide a set TV at a set respiratory rate.
SIMV delivers a set volume at a set rate, but lets patients initiate their own breaths in synchrony
with the ventilator.

Some patients may receive adjuvant therapy, such as positive end-expiratory pressure (PEEP).
With PEEP, a small amount of continuous pressure (generally from +5 to +10 cm H2O) is added to
the airway to increase therapeutic effectiveness. In many cases, PEEP is added to reduce oxygen
requirements.

Finally, determine if a capnography monitor is recording the patient's partial pressure of exhaled
carbon dioxide (pCO2). Capnography, which reflects ventilation, can detect adverse respiratory
events, such as tracheal-tube malpositioning, hypoventilation, and ventilator circuit problems. The
capnography waveform should be square; generally, the value should be in the normal pCO2 range
of 35 to 45 mm Hg. (See Normal capnography waveform by clicking the PDf icon above.) To better
understand your patient's ventilation status, check for trends in waveforms and values rather than
focusing solely on single events.

Care Essential 3

Suction Appropriately

Patients receiving positive-pressure mechanical ventilation have a tracheostomy, endotracheal, or
nasotracheal tube. Most initially have an endotracheal tube; if they stay on the ventilator for many
days or weeks, a tracheotomy may be done. Tracheotomy decisions depend on patient specifics.
Controversy exists as to when a tracheotomy should be considered; generally, patients have
tracheotomies before being managed on a med-surg unit.

Although specific airway management guidelines exist, always check your facility's policy and
procedure manual. General suctioning recommendations include the following:

Suction only as needed—not according to a schedule.
Hyperoxygenate the patient before and after suctioning to help prevent oxygen desaturation.
Don't instill normal saline solution into the endotracheal tube in an attempt to promote
secretion removal.
Limit suctioning pressure to the lowest level needed to remove secretions.
Suction for the shortest duration possible.

If your patient has an endotracheal tube, check for tube slippage into the right mainstem bronchus,
as well as inadvertent extubation. Other complications of tracheostomy tubes include tube
dislodgment, bleeding, and infection. To identify these complications, assess the tube insertion site,
breath sounds, vital signs, and PIP trends. For help in assessing and managing tube complications,
consult the respiratory therapist.
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If your patient has a tracheostomy, perform routine cleaning and care according to facility policies
and procedures.

Care Essential 4

Assess Pain and Sedation Needs

Even though your patient can't verbally express her needs, you'll need to assess her pain level
using a reliable scale. Keep in mind that a patient's acknowledgment of pain means pain is present
and must be treated. Two scales that help you evaluate your patient's sedation level are the
Richmond Agitation Sedation Scale and the Ramsay Sedation Scale.

Should you restrain an agitated ventilator patient to prevent extubation? Research shows
self-extubation can occur despite physical restraints. It's best to treat agitation and anxiety with
medication and nonpharmacologic methods, such as communication, touch, presence of family
members, music, guided imagery, and distraction.

Care Essential 5

Prevent Infection

Ventilator-associated pneumonia (VAP) is a major complication of mechanical ventilation. Much
research has focused on how best to prevent VAP. The Institute for Healthcare Improvement
includes the following components in its best-practices VAP prevention "bundle":

Keep the head of the bed elevated 30 to 45 degrees at all times, if patient condition allows.
Healthcare providers tend to overestimate bed elevation, so gauge it by looking at the bed
frame rather than by simply estimating.
Every day, provide sedation "vacations" and assess readiness to extubate, indicated by vital
signs and arterial blood gas values within normal ranges as well as the patient taking breaths
on her own.
Provide peptic ulcer disease prophylaxis, as with a histamine-2 blocker such as famotidine.
Provide deep vein thrombosis prophylaxis, as with an intermittent compression device.
Perform oral care with chlorhexidine daily.

Other measures that decrease VAP risk include extubating the patient as quickly as possible,
performing range-of-motion exercises and patient turning and positioning to prevent the effects of
muscle disuse, having the patient sit up when possible to improve gas exchange, and providing
appropriate nutrition to prevent a catabolic state. Assess the patient's tolerance when she performs
an activity by checking vital signs, oxygenation status, and pain and agitation levels.

Keeping bacteria out of oral secretions also reduces VAP risk. Use an endotracheal tube with a
suction lumen above the endotracheal cuff to allow continuous suctioning of tracheal secretions that
accumulate in the subglottic area. Don't routinely change the ventilator circuit or tubing. Brush the
patient's teeth at least twice a day and provide oral moisturizers every 2 to 4 hours.

Care Essential 6

Prevent Hemodynamic Instability

Monitor the patient's blood pressure every 2 to 4 hours, especially after ventilator settings are
changed or adjusted. Mechanical ventilation causes thoracic-cavity pressure to rise on inspiration,
which puts pressure on blood vessels and may reduce blood flow to the heart; as a result, blood
pressure may drop. To maintain hemodynamic stability, you may need to increase I.V. fluids or
administer a drug such as dopamine or norepinephrine, if ordered.
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High levels of inspiratory pressure with PSV and PEEP increase the risk of barotrauma and
pneumothorax. To detect these complications, assess breath sounds and oxygenation status often.
To help prevent these conditions, use the lowest pressure level for ventilator-delivered breaths and
adjust the level as tolerated.

Care Essential 7

Manage the Airway

The cuff on the endotracheal or tracheostomy tube provides airway occlusion. Proper cuff inflation
ensures the patient receives the proper ventilator parameters, such as TV and oxygenation.
Following hospital policy, inflate the cuff and measure for proper inflation pressure using the
minimal leak technique or minimal occlusive volume. These techniques help prevent tracheal
irritation and damage caused by high cuff pressure; always practice them with an experienced
nurse or respiratory therapist. Never add air to the cuff without using proper technique.

When performing mouth care, suction oral secretions and brush the patient's teeth, gums, and
tongue at least twice a day using a soft pediatric or adult toothbrush. Use a tonsil suction device if
your patient needs more frequent suctioning.

With assistance from an experienced colleague, change the tracheostomy tube or tracheostomy
ties and endotracheal tube-securing devices if they become soiled or loose. Incorrect technique
could cause accidental extubation.

Care Essential 8

Meet the Patient's Nutritional Needs

For optimal outcomes, ventilator patients must be well nourished and should begin taking nutrition
early. But like any patient who can't swallow normally, they need an alternative nutrition route.
Preferably, they should have feeding tubes with liquid nutrition provided through the gut. If this isn't
possible, the healthcare team will consider parenteral nutrition.

Patients with tracheostomy tubes may be able to swallow food. Follow the physician's orders and
consult speech and respiratory therapists.

Care Essential 9

Wean the Patient From the Ventilator Appropriately

As your patient's indications for mechanical ventilation resolve and she's able to take more breaths
on her own, the healthcare team will consider removing her from the ventilator. Weaning methods
may vary by facility and provider preference. Although protocols may be used to guide ventilator
withdrawal, the best methods involve teamwork, consistent evaluation of patient parameters, and
adjustment based on these changes.

Some patients may need weeks of gradually reduced ventilator assistance before they can be
extubated; others can't be weaned at all. Factors that affect ease of weaning include underlying
disease processes, such as chronic obstructive pulmonary disease or peripheral vascular disease;
medications used to treat anxiety and pain; and nutritional status.

Care Essential 10

Educate the Patient and Family
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Seeing a loved one attached to a mechanical ventilator is frightening. To ease distress in the patient
and family, teach them why mechanical ventilation is needed and emphasize the positive outcomes
it can provide. Each time you enter the patient's room, explain what you're doing. Reinforce the
need and reason for multiple assessments and procedures, such as laboratory tests and X-rays.
Communicate desired outcomes and progression toward outcomes so the patient and family can
actively participate in the plan of care.

Caring for a patient on mechanical ventilation requires teamwork, knowledge of care goals, and
interventions based on best practices, patient needs, and response to therapy. Mechanical
ventilation has become a common treatment, and nurses must be knowledgeable and confident
when caring for ventilator patients.

Am Nurs Today. 2012;7(3) © 2012 HealthCom Media

 

References

Visit www.AmericanNurseToday.com for a complete list of references.

Top 10 Care Essentials for Ventilator Patients (printer-friendly) http://www.medscape.com/viewarticle/761358_print

5 of 5 19/4/12 12:11 PM


