
treatment assessment who is best able to
evaluate the appropriateness of the delivery
technique and who, after consultation with
the physician, changes the medication, de-
livery device, or in some cases recommends
the discontinuation of inappropriate or in-
effective therapy.

Ronald Baty MA RRT-NPS
Respiratory Care

Inova Fairfax Hospital
Falls Church, Virginia

The author reports no conflict of interest in the
content of this letter.
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The author responds:

I am delighted that Mr Baty has com-
mented on my editorial regarding using the
blow-by technique to deliver aerosol med-
ication.1 As he points out, there have been
great changes in the practice of respiratory
care in the 25 years since I began my career

as an academic pediatric pulmonologist and
aerosol scientist. There have been advances
in nebulizer technology and improvements
in the interface between the child and the
nebulizer. I agree with his contention that
the RT should choose the appropriate inter-
face supported by evidence-based research,
especially because the clinical assessment
of bronchodilator response is inaccurate in
young children. The published peer-
reviewed data clearly demonstrate that
blow-by delivery of aerosol is inferior to
using a mouthpiece or a face mask sealed
on the child’s face. Mr Baty claims that
there is a literature supporting blow-by aero-
sol therapy, and he gives several references
for this claim. Let’s see what these papers
cited by Mr Baty really say.

Three of these papers were written by my
friend, Dr David Geller. Dave is a pediatric
pulmonologist and a superb aerosol scien-
tist. However, 2 of these papers are review
articles that contain no data. The review pub-
lished in RESPIRATORY CARE indicates that
studies of blow-by must be validated by clin-
ical trials.2 In the review with Thorsson,3

Thorsson and Geller write that, “To avoid
crying, some caregivers will move the mask
away from the face and give ‘blow-by’ treat-
ments. However, a poor face mask seal will
result in 40–85% declines in inhaled dose
with both metered-dose-inhaler/spacer de-
vices and nebulizers.”3 This hardly supports
the use of blow-by as an alternative tech-
nique. Dr Geller also presented unpublished
data in an abstract that compared fine-parti-
cle dose from a T-piece nebulizer, us-
ing an in vitro model with a close-fitting
face mask, blow-by with a mask, and
blow-by with an extension tubing.4 The
blow-by tubing was aimed directly at a fil-
ter, and the dose captured on that filter was
measured. It isnot surprising thatwhenblow-
ing drug aerosol at a filter with a gap of less
than 1 inch, there was a similar amount of
medication deposited as when the filter was
placed on a mask. This surely does not rep-
resent a realistic clinical scenario.

Similar to this, Nikander and colleagues
evaluated a front-loading face mask at a gap
of less than 2 inches from a face model with
a fixed, open mouth 22 mm in diameter.5 A
filter was placed behind this open mouth,
and a breathing simulator provided flow.
The authors found that “in the evaluation of
the blow-by technique with this bench
model, the inhaled mass was clearly affected
by the increase in distance between the face
and the face mask.” Although there was ad-

equate deposition at very close range, when
the drug was aimed directly at the open
mouth, thedrugmasssignificantlydecreased
as the mask was brought even a short dis-
tance away. Clinically, these studies would
be like asking an infant to keep his mouth
wide open so that a tube can continuously
deliver aerosol into the mouth from a dis-
tance of less than 1 inch while the child and
the tubing are held absolutely still. Although
this sounds silly, such are the limitations of
in vitro studies.

An interesting finding of the Nikander
study, supported by Dr Restrepo’s work,6,7

is that a front-loading face mask is more
likely to entrain aerosol than is a mask where
the tubing is at the bottom of the mask. The
fish-face mask described by Restrepo has
the following modifications:

1. The mask is front-loaded so that the
aerosol can stay within the mask rather than
being blown out of the top.

2. The mask size is larger and has an
extended face cover.

3. The side holes are much smaller than
that of a standard mask, which reduces the
area of potential aerosol loss to one eighth
that of the standard mask.

Restrepo et al showed that, with less than
a 1 inch gap, blow-by delivery reduces aero-
sol available to the patient by 58%, com-
pared with a sealed face mask. This newly
designed face mask only reduced the amount
of medication available by 38% at a dis-
tance of 2 cm.7 However, even under these
optimal bench conditions, using the new
mask, only a mean of 2.26% of the nominal
(nebulized loading) dose was deposited on
the filter! They concluded that the best way
to deliver aerosol medication to an infant is
with a mask held sealed against the face.

Mr Baty also cites an abstract presented a
decade ago at the 44th International Respi-
ratory Congress of the American Associa-
tion for Respiratory Care, where Dickerson
and colleagues studied aerosol deposition us-
ing T-adapter blow-by aimed toward a man-
ikin head with open mouth.8 They measured
aerosol concentration in the respiratory range
and showed that blow-by at a distance of
4 cm delivered significantly less than the
sealed mask. They concluded that, “The re-
sults support the use of aerosol face masks
as a recommended interface for infants.”
Thus it appears that a careful reading of each
of these references condemns the use of
blow-by as an alternative technique.

Most interesting was Mr Baty’s remark
that, “for a variety of reasons a substantial
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number [of infants] will not tolerate a mask
on their face. Some will let you hold it 2 cm
from their face but will not let you put it on
their face.” He cites my editorial for that
remark.1 Not only did I not write that, but it
has been my experience over 20 years that
the majority of young children will accept a
face mask placed on their face by a care-
giver, which allows medication to be easily
administered from a meter-dose inhaler and
holding chamber (our preferred mode of de-
livery in young children) or from a jet neb-
ulization. It is true that some infants and
young children will not tolerate having a
mask placed on their face, but almost uni-
formly these same infants will not tolerate
having the mask placed immediately in front
of their face, and so it is improbable that
these infants will breathe quietly while hold-
ing absolutely still with a mask less than an
inch from their nose and mouth. In real life,
when I have observed blow-by being ad-
ministered to a child by the parent, the tub-
ing is invariably held 5 cm or more from the
child’s face, which is in more or less con-
stant motion. An RT would be deluded to
believe that any medication is being depos-
ited under these circumstances.

As Mr Baty points out, in this era of
evidence-based medicine it is incumbent on
all of us to read and to understand the lit-
erature in order to provide the best possible
care to our patients. This careful literature
review shows that there are no clinical data
supporting the use of blow-by aerosol ad-
ministration as an adequate substitute for a
comfortably applied mask.

Bruce K Rubin MEngr MD FAARC
Department of Pediatrics
Wake Forest University

School of Medicine
Winston-Salem, North Carolina

Dr Rubin has been a consultant for Pfizer, Ven-
taira, Trudell Medical International, Monaghan
Medical, GlaxoSmithKline, and Medihale. He
reports no other conflicts of interest in the con-
tent of this letter.
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Airway Pressure-Release
Ventilation

My comments and concerns are directed
toward the article in RESPIRATORY CARE ti-
tled “Does Airway Pressure Release Venti-
lation Offer Important New Advantages in
Mechanical Ventilator Support?” by Timo-
thy Myers and Neil MacIntyre.1 My con-
cerns regarding this article are 4-fold.

First, there was no true “champion” of
airway pressure release ventilation (APRV)
represented in the article or present at the
conference. If we are going to point out the
shortcomings of a particular ventilation
mode, then maybe a proponent of that mode
should be part of the conference faculty.

Second, when discussing APRV in the
context of end-inflation stretch and ventila-
tor-induced lung injury in the “Con” sec-
tion, Myers and MacIntyre assumed that
spontaneous ventilation at Phigh will auto-
matically increase transpulmonary pressure
to a dangerous level, yet no proof is given.
This then is translated from “hypothetical
concern” to accepted fact in the article’s
summary, which states, “However, because
spontaneous breaths are encouraged during
the inflation period, end-inflation transpul-
monary pressure (stretch) will be higher than
the applied inflation airway pressure and
could be higher than conventional assist-
control modes.” I am not certain that the
article made that connection in an evidence-

based manner. It is asserted in the article’s
abstract that, “if the patient makes a spon-
taneous breath during Thigh, the tidal vol-
ume generated could be much larger than
the clinician-set target tidal volume. . . .”1

Target tidal volume is not a value that is set
when using APRV.2

Third, Myers and MacIntyre indicated
that there is substantial discomfort and asyn-
chrony with APRV, which is something I
have not seen clinically in my hospital prac-
tice. In fact, in my practice most patients
indicate when asked that they are more com-
fortable on APRV than on assist-control or
pressure-regulated volume control. It has
been hypothesized that that is related to the
re-establishment of functional residual ca-
pacity by APRV, which thus begins spon-
taneous inspiration from a higher lung vol-
ume.2 In reference to the article that Myers
and MacIntyre quoted3 to support the claim
of discomfort and asynchrony, it appears
that they used demand-flow APRV in a man-
ner that may have predisposed patients to
lung derecruitment, by using a substantially
longer Tlow than I have seen clinically in
my practice. Appropriate use of APRV re-
quires that Tlow be set to terminate expira-
tion at a percent of peak expiratory flow, in
order to prevent derecruitment.2 It is possi-
ble that the strategy used in that study al-
lowed lung derecruitment and thus caused
discomfort and asynchrony with the pa-
tient’s spontaneous breaths.

Fourth, Myers and MacIntyre’s com-
ments about the study by Putensen et al4 are
of concern to me. A careful read of that
article indicates that the study’s findings cor-
related with Putensen’s original hypothesis.
“We hypothesized that in patients at risk for
acute respiratory distress syndrome
(ARDS), spontaneous breathing with APRV
prevents deterioration of gas exchange or
allows it to recover faster than does con-
trolled mechanical ventilation.”4 Putensen
did set out to prove the benefits of sponta-
neous breathing with APRV, as compared
to controlled mechanical ventilation. Note
that the controlled mechanical ventilation in
this case was pressure-control ventilation.
To have controlled mechanical ventilation
they had to sedate and paralyze the patient.
From a mechanical standpoint, APRV with-
out spontaneous breathing was identical to
pressure-control ventilation.4 My impres-
sion is that the author was focusing on the
benefits of spontaneous breathing, which is
accomplished with APRV.
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