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Dear Editor,

Thank you for giving us the opportunity to respond to the letter of
Szatmari et al, because this letter illustrates several noteworthy points
about veterinary clinical research in general and our study in particular.

The authors seem to have misunderstood our objectives and
results. The statistical analysis used in our study is complex and might
need further explanation. The question that our study aimed to
answer was whether an enlarged heart can be responsible for com-
pressing the surrounding bronchi in dogs. Proving causality is difficult
and often requires a series of clues.® A previous study has shown that
comparing dogs with bronchomalacia but no cardiomegaly and dogs
with bronchial narrowing and cardiomegaly failed to answer the ques-
tion of causality.? It showed that bronchial narrowing potentially cau-
sed by bronchomalacia or compression by an enlarged heart likely
looked similar and cannot be differentiated using radiography, fluoros-
copy, or endoscopy.?

Our objective was to approach the problem differently by study-
ing one criterion of causality: the biological gradient.! Our proposal
was that if the heart was responsible for bronchial compression, a gra-
dient of narrowing should be seen. If the heart is not or barely
enlarged, bronchial narrowing should be absent or minimal, and the
larger the heart, the narrower the bronchi would be. To explore this
hypothesis, it therefore was logical to include not only dogs with
enlarged left atria, but also dogs in stage B1 of myxomatous mitral
valve disease (MMVD,; ie, without cardiomegaly). As we investigated
the effect of heart enlargement on the surrounding bronchi, we aimed
at including any heart disease that could cause cardiomegaly, and not
restrict ourselves to a single disease (ie, MMVD). It seems intuitive
that the compressive effect of cardiomegaly on the surrounding bron-
chi would be similar in MMVD and dilated cardiomyopathy, as shown
in human medicine.® Evaluating this gradient required objective mea-
sures of bronchial diameter, which was not possible by radiography,
fluoroscopy, or endoscopy but could be achieved using computed
tomography (CT). Indeed, radiography is a very unreliable method to
determine principal or primary lobar bronchial diameter, explaining
why comparing CT to radiography was not intended in our study. The
narrowest bronchial diameter was identified on CT by scrolling

through transverse plane images to find the frame with the narrowest

diameter. Computed tomography also allowed us to assess this gradi-
ent relationship without the confounding effect of general anesthesia.
Because the dogs were all awake, injection of contrast was not per-
formed, because it would have caused variable movements of the
dogs and, therefore, increased the expense and time of the data col-
lection period. Use of contrast was deemed unnecessary, because we
believe that the anatomical relationship of the left atrium to the aorta,
trachea bifurcation and, therefore, the most proximal aspects of the
principal bronchi is dependable and consistent.

To limit the number of statistical analyses and the risk of false
positive results, we decided first to identify which bronchi were nar-
rowed in the group of dogs with heart disease. This was the only pur-
pose of the control group. Hence, the control group only included
dogs without cardiovascular disease that underwent thoracic
CT. Table 1 in our article presents demographic information about the
dogs of the control group and statistical comparison with the group of
dogs with heart disease.*

Our results confirmed a gradient association between heart size
(estimated by vertebral heart scale and left atrial-to-aorta ratio) and
bronchial narrowing, with the bronchi becoming narrower as heart
size increased. Looking more closely at the results, the gradient was
highest for left caudal bronchus (LB2) and left principal bronchus
(LPB), which are the bronchi located just dorsal to the left atrium
(Figure 1). It therefore seems logical that these bronchi would be the
most narrowed bronchi associated with an enlarged left atrium.
Looking at Figure 1, it also appears obvious that the left atrium is in
close vicinity not only to the left-sided bronchi, but also to right-sided
ones. It is in especially close vicinity to the right principal (RPB), right
middle (RB2), and right caudal (RB4) bronchi, which were the bronchi
identified as significantly narrowed in dogs with cardiomegaly in our
study.* Even without using IV contrast injection, the left atrium can
be identified on CT, as shown in Figure 1C. In Figure 1C, it can easily
be appreciated how an enlarged left atrium can compress both the
left-sided and the right-sided bronchi. This finding also has been
described in human medicine, as discussed in our article.*®

We feel the questions and comments regarding bronchial stenting
or characteristics of heart murmur are not constructive. Szatmari et al

indicate that we suggest bronchial stenting “as possible treatment”
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FIGURE 1 Transverse plane CT
images of a dog without
cardiomegaly at the level of the
principal bronchi (A) and caudal
bronchi (B), and a dog with
cardiomegaly from Lebastard et al
study” at the level of the principal
bronchi (C). The CT images of the
dog without cardiomegaly are in
soft-tissue window after IV contrast
injection (A, B). The CT image of the
dog with cardiomegaly is in soft-
tissue window without IV contrast
injection (C). Note the close vicinity
between the left atrium (LA, green
arrow heads) and both left-sided
and right-sided bronchi (red arrows).
Ao, aorta; CT, computed
tomography; LB1, left cranial
primary bronchus; LB2, left caudal
primary bronchus; LPB, left principal
bronchus; PA, pulmonary artery;
RB2, right middle primary bronchus;
RB4, right caudal primary bronchus;
RPB, right principal bronchus
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