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Transthoracic Ultrasound for
Diagnosing Pneumothorax

To the Editor:
I read with interest the case report on intraoperative pneu-
mothorax and transthoracic ultrasound by Ueda et al.1

Thoracic computed tomography should be regarded as
the gold standard rather than chest radiography as suggested
by the authors.2–4

The statement “because air does not reflect ultrasound” is
puzzling. Ultrasound is reflected at the interface between two
media with differing acoustic impedances, governed by the
equation

R � 100(Z2 � Z1)2/(Z2 � Z1)2

where R is the percentage of ultrasound reflected and Z1 and
Z2 are the acoustic impedances of the respective media.

Because the acoustic impedance of air is so low in com-
parison with soft tissue, ultrasound is more or less completely
reflected at the air-tissue interface and cannot penetrate be-
yond the surface of the lung. This raises two important
points: first, that by removing the air in the lung, e.g., atel-
ectasis, or replacing it with fluid, e.g., consolidation, a tissular
image of the lung can be created; and second, only those
lesions that reach the surface of the lung can be imaged. This
leads to the labeling of figure 2 in the case report where the
ultrasound image labeled lung parenchyma is in fact artifact
and not a tissular image of the lung parenchyma. The object
labeled rib is most likely costal cartilage because normal ribs
are thick enough to prevent ultrasound penetrating them and
the pleural line should not be visible below. This is not the

case with costal cartilage where the pleural line is easily seen
below it. With high-resolution probes it is sometimes possi-
ble to delineate both the visceral and parietal pleura with a
small space between the pleural gap.5 This appears to be the
case in figure 2, in which the deeper and thicker hyperechoic
line labeled parietal and visceral pleura most likely represents
the visceral pleura-lung interface, above which is a hy-
poechoic layer, the pleural gap followed by a thinner, slightly
less hyperechoic line, the parietal pleura. When air is in the
pleural space, the visceral pleura will not be visible through it
and the hyperechoic line represents the parietal pleura-air
interface.
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In Reply:
Thank you for your interest in our case report.1 The follow-
ing are replies to Dr. Omar et al. and to Dr. Verniquet.

Dr. Omar et al. offer several important considerations
regarding occult pneumothorax in trauma patients. How-
ever, our operating room patient population differs because
most of these cases are elective operations. In case 1 (elective
Nissen fundoplication), the etiology of pneumothorax was
surgical entry into the pleural space causing lung collapse,
not tension pneumothorax. A diagnostic pleural tap may not
have yielded a rush of air and may have failed as a test for
pneumothorax. Other circumstances (such as mucous plug)
can cause low oximeter saturation, high airway pressures,
and decreased breath sounds that resemble pneumotho-
rax. Here, an unnecessary pleural tap could potentially
make circumstances worse. If the lung-sliding sign was
appreciated, the diagnostic tap would have been avoided
and other differential diagnoses could be advanced. A key
advantage of ultrasound is its ability to noninvasively con-
tribute to the diagnosis.
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Dr. Verniquet correctly stated the mechanism by which
air in the pleural space disrupts the lung sliding sign. Thank
you for that clarification. Dr. Verniquet also made several
observations about the diagram that accompanied the ultra-
sound image. First, it was noted that the pleural line was
visible beneath the rib structure. It was suggested that carti-
lage rather than rib was actually imaged because heavy rib
calcification will cast an ultrasonic shadow and make the
pleural line not visible. Although this is a possibility, the
pleural line is often visible at the edges of known rib images.
The second critique concerned the region of the diagram
labeled lung parenchyma. Dr. Verniquet indicated that nor-
mal air-filled lung is not visible by ultrasound. However, the
purpose of the diagram and image was to help interpret the
lung sliding sign shown in the video. The major point is that
the lung sliding sign implies that lung parenchyma, not
pneumothorax, is present in this area. Similarly, the presence
of a comet-tail artifact implies the presence of air-filled lung
rather than pneumothorax.2

We also acknowledge the comments by Dr. Verniquet
and Dr. Omar et al. that computed tomography rather than
chest x-ray is the gold standard for diagnosis of pneumotho-
rax. However, some have described a gold standard to be the
best available test rather than the perfect test.3 From an op-
erating room perspective, timely access to computed tomog-
raphy of the chest is distinctly limited compared with that of
emergency departments and intensive care units. Further,
the intraoperative question is to identify a large, compromis-
ing pneumothorax. The utility of thoracic computed tomog-
raphy to identify a small, occult pneumothorax carries less
clinical relevance for the operating room patient.4,5 There-
fore, it is arguable that a portable chest x-ray, albeit its lower
sensitivity to detect a smaller pneumothorax compared with
computed tomography, is the gold standard to image an
operating room pneumothorax. Increasing the availability
and experience with ultrasound in anesthesia will allow us to
rule out potential pneumothorax in clinical practice in a fast
and noninvasive manner.
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Endotracheal Intubation Is Not Always
Easy

To the Editor:
I read with interest the recent case published in ANESTHESIOLOGY

titled “Intermittent Airway Obstruction in a Neonate” by
Schwartz et al.1 The main purpose of the publication was to
show images of the cystic supraglottic lesion responsible for
airway compromise and the images before and after surgical
management. However, I could not help but notice that the
authors described the intubation as “easily accomplished
with direct laryngoscopy.” They describe the mass involving
not only the base of the tongue, but also the epiglottis and the
glottis opening. The images show a Cormack-Lehane grade 3
view2 that corresponds to a percentage of glottic opening
(POGO) score of 0%,3 a “restricted” or “difficult” view in
the Cook classification (we do not know exactly because
there is no mention whether the epiglottis could be lifted
during direct laryngoscopy).4 Usually these conditions are
not conducive to “easy” laryngoscopy or intubation proce-
dures. There are cases when one may predict and encounter
difficult laryngoscopy and there is no difficulty performing
the actual intubation (e.g., blind intubation) and occasions
when laryngoscopy is easy and the intubation difficult (e.g.,
subglottic stenosis), but these cases are rare, and the usual
occurrence is that if there is a limited laryngeal view, intuba-
tion requires multiple attempts, providers, and devices, and
there is greater potential for complications; the procedure is
far from being considered “easy” and in fact may well be
impossible.
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