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Mask Ventilation Grip: A Life-Saving Innovation
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TO THE EDITOR

Efficient and successful bag-mask ventilation (BMV) is an
essential skill that can save a patient’s life when seconds
count. Ventilation is used by practitioners in a multitude of
areas, including perioperative areas (specifically the operat-
ing room [OR] during induction of general anesthesia and
extubation), intensive care units, and emergency depart-
ments, as well as by rapid response and code blue teams
on the wards and by emergency medical services (EMS)
first responders for out-of-hospital resuscitation efforts.
BMV is a skill that requires extensive training and repetition-
based practice to perform properly.'2

Improper BMV may lead to hypoventilation, hypoxemia,
acidosis, hypoxic brain injury, cardiac arrest, and even
death. Improper BMV manifests in inadequate ventilation
(delivery of appropriate-sized breaths known as tidal vol-
ume), and a faulty mask seal could lead to hypoxemia and
death.’

A 2011 study demonstrated that medical professionals
without up-to-date BMV training perform BMV successfully
only 16.6% of the time.® Because of its difficulty, BMV is
also frequently performed unsuccessfully by laypersons or
abandoned in cardiopulmonary resuscitation (CPR) situa-
tions.* Even trained medical professionals frequently experi-
ence difficulty. Success further deteriorates in simulated OR
situations without the use of technology such as capnogra-
phy and tidal volume monitoring to guide performance.®*®
Similarly, trained EMS providers frequently experience diffi-
culty maintaining a mask-face seal and deliver adequate
tidal volumes without air leak only 26.7% of the time."

Difficulty maintaining an adequate mask-face seal has a
strong association with physical characteristics of both the
provider and the patient.” Physical traits that create difficulty
include the provider’s sex, height, weight, hand size, and
grip strength.® Patient characteristics that create higher
rates of BMV difficulty include facial hair, lack of teeth,
large neck circumference, obesity, sleep apnea, excessive
pharyngeal tissue, inability to flex or extend the head, man-
dibular immobility, and old age.”®'® Using a two-handed
mask-face sealing technique has demonstrated the greatest
success in delivering consistent, adequate tidal volumes
during BMV in difficult patients as well as in the emergency
department and out-of-hospital situations.':2

Documented complications of BMV are gastric inflation
and aspiration of stomach contents.” Gastric inflation may
be reduced by using a smaller bag; however, standard ven-
tilation kits contain large bags because inexperienced users
struggle to form an effective seal and therefore require a
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large bag to deliver the required tidal volume after air
leak.® Assessment of proper BMV in the controlled environ-
ment of patient simulation has proven difficult because of the
facial structure of mannequins coupled with the inability of
simulation technology to measure exhaled tidal volumes.
The use of an adjunct to improve BMV seal has the potential
to allow for greater standardization of tidal volume delivery
and improved patient safety.

INNOVATION

The Mask Ventilation Grip is a disposable adjunct that is
designed to fit all standard ventilation masks. The device
is inexpensive and universally adaptable for emergency,
CPR, and anesthesiology services. Its purpose is to help
healthcare practitioners adequately mask-ventilate patients,
independent of skill level. The Mask Ventilation Grip fits
over standard masks (Figure) and reduces the BMV learning
curve by guiding correct hand positioning with the wings of
the device in the palms or thenar eminences and the fingers
gripping the mandibular angles. This position ensures a
strong mask-face seal while allowing for anterior mandibular
advancement to maintain a patent airway.

The device was designed by an anesthesiologist (Gerald
Rosen, MD, founding program director of the Mount Sinai
Medical Center Anesthesiology Residency Program) after
responding to many cardiopulmonary arrests and prearrest
situations in the hospital setting and witnessing healthcare
practitioners across all levels—respiratory therapists, nurs-
ing staff, medical students, residents, fellows, and even at-
tending physicians—who were unable to create a sufficient
mask-face seal and adequately mask-ventilate patients
prior to intubation.

The goal of the Mask Ventilation Grip is to prevent or limit
episodes of hypoventilation by improving the ease and suc-
cess rates of BMV. It is an add-on device that ensures proper
technique and reduces or removes the learning curve for
lesser-trained individuals. It also assists anesthesiologists
and other advanced airway specialists when confronted
with patients who have anatomical challenges, as well as
practitioners with a small hand size relative to a patient’s fa-
cial anatomy. Use of the device is also intended to prevent
hand fatigue with prolonged BMV.

STAGES OF DEVELOPMENT

The Mask Ventilation Grip started as a concept and then
progressed through several 2-dimensional markups until
the inventor settled on the current form that was converted
to a 3-dimensional form with a 3-dimensional printer. The
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Figure. The Mask Ventilation Grip is placed over any stan-
dard valve mask.

Mask Ventilation Grip is now patent approved for design and
utility. The Mask Ventilation Grip is currently listed and regis-
tered with the US Food and Drug Administration as a Class |
exempt device.

NEXT STEPS

Two institutional review board-approved simulation stud-
ies are currently underway to evaluate the Mask Ventilation
Grip at Mount Sinai Medical Center of Florida and at Florida
International University, School of Nurse Anesthesia, in
Miami, FL. Human studies and a soft rollout of the product
are in the conceptual phase of planning. Targeted markets
will include hospital and ambulatory procedural suites, as
well as emergency departments, EMSs, and code carts.
For more information, visit www.otegmedical.com.
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