

1. Of the following what are the most commonly affected bronchi in dogs with bronchomalacia?
a. Right middle bronchi and left cranial
b. Accessory and right cranial
c. Left caudal and right middle
d. Left caudal and accessory
2. Dogs with airway collapse compared to dogs without  are more likely to have ?
a. Cardiomegaly?
b. Normal cytology?
c. Larger BCS?
d. Small BW?
e. None of the above
f. All of the above
3. What percentage of dogs with tracheal collapse also suffer from bronchomalacia?
a. 50%
b. 83%
c. 19%
d. 75%


Introduction: Common cause of cough. Affect cervical, intrathoracic or both. 
Malacic airway disease: visual diagnosis  > 50% collapsed airway segment during bronchoscpy. Bronchomalacia: collapse of the lobar and sublobar airways. 
Cause of collapse in unknown: softening of the cartilage secondary to congenital disease, extrinsic compression, alteration to elastic fibers or chronic inflammation. 
Bronchoscopy is the gold standard diagnosis in humans. Radiographs underestinate the incidence compared to fluoroscopy. 
Hypothesis: @ bronchomalacia common findings in dogs w tracheal collapse. 
		@ radiographs usuful detected tracheal collapse but not bronchomalacia.

Materials and Methods:
Dogs bronchoscopy by LRJ:  devided into 2 groups: airway collapse vs non.  Dogs with airway collapse: tracheal vs non tracheal.
BAL done and reviewed. 
2 or 3 view thoracic radiographs

Results: 58 dogs w airway collapse.
41% tracheal collapse w or w/o bronchial collapse and 59% bronchial collapse alone.
Breeds: Pugs, chihuaha, shihtzu, Yorkshires Terriers
Dogs w airway collapse older, smaller BW and larger BCS than dogs w/o airway collapse.
Tracheal collapse vs bronchial alone: smaller BW (3 kg vs 12 kgs). No difference in BCS.
86% cough as presenting complain. Murmur associated w MR  in 17% cases of dogs w airway collapse vs dogs w/o airway collapse.
Bronchospic evaluation of tracheal collapse: Grade 1: (25% reduction in diameter): 21%. Grade 2: (30-50%): 46% Grade 3: (60-75 %): 17%. Grade 4: (90-100%) : 17%.
In dogs w tracheal collapse: 83% collapse of lobar bronchi and sublobar airway  collapse in 38%.
In dogs w/o tracheal collapse: 35% collapse of lobar bronchi and 18% collapse in sublobar airway. 47% collapse lobar and sublobar collapse.

Localization: LPB: 29%, RBP: 9%. Right middle lobar bronchus: 59% left cranial: 52%, accessory: 38%,  left caudal lung lobe bronchus: 29%.

Sublobar collapse: focal:  48% diffuse: 52%.


Radiographs: 49/58 cases:  tracheal collapse identified on rads in 78% cases. Incorrect in 6%. Highest sensity of rads (50-55%) for cervical trachea, left cranial and right caudal trachea. 
Cardiomegaly more often reported in dogs w airway collapse vs non (22%vs 2%).
Fluoroscopy in 12 dogs w airway collapse. Identified airway collapse in 11/12.
BAL: cytology normal in 16% cases w airway collapse. Airway infection more common in dogs without airway collapse than with. Bordetella and Enterric organism cultured.  Various types inflammation in 72% cases w airway collapse. 
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Tracheal Collapse and Bronchomalacia in Dogs: 58 Cases
(7 /2001 –1 /2008)


L.R. Johnson and R.E. Pollard


Background: Tracheobronchomalacia is diagnosed in people by documentation of a reduction in airway diameter during
bronchoscopy. While tracheal collapse in the dog has been well described in the literature, little information is available on
bronchomalacia in the dog.


Hypotheses: Bronchomalacia is common in dogs with tracheal collapse, is associated with inflammatory airway disease, and
is poorly documented radiographically.


Animals: One hundred and fifteen dogs admitted for evaluation for respiratory disease and examined by bronchoscopy.
Methods: Case-controlled, observational study. Dogs examined and having a bronchoscopic procedure performed by a


single operator were separated into groups with and without visually identified airway collapse. Clinical parameters and
bronchoalveolar lavage findings were compared between groups. Radiographs were reviewed in masked fashion to assess the
sensitivity and specificity for detection of bronchomalacia.


Results: Tracheobronchomalacia was documented in 50% of dogs examined, with tracheal collapse in 21% and bronchom-
alacia in 47%. In dogs with bronchomalacia, collapse of the right middle (59%) and left cranial (52%) lung lobes was identified
most commonly. Dogs with bronchomalacia were significantly more likely to display normal airway cytology and to have mitral
regurgitation and cardiomegaly than dogs without airway collapse (P o .05). Radiographs were insensitive for detection of
airway collapse.


Conclusions and Clinical Importance: Bronchomalacia was identified more commonly than tracheal collapse in this popu-
lation of dogs, and documentation required bronchoscopy. This study could not confirm a role for airway inflammation in
bronchomalacia, and further studies are required to determine the role of cardiomegaly in the disorder.
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Tracheal collapse is a common cause of cough in dogs
and can affect the cervical region, intrathoracic


segment, or most commonly both areas.1,2 The correlate
of this condition in people is tracheomalacia, a softening
of tracheal cartilages, which can also affect the cervical
or intrathoracic trachea, with most cases affecting
the intrathoracic trachea.3,4 In people, if the principal
bronchi are also involved, the condition is known
as tracheobronchomalacia, and if only the principal
bronchi are involved, the syndrome is termed bronchom-
alacia. Malacic airway disease is a visual diagnosis
characterized by 450% collapse of the airway segment
during bronchoscopic assessment, and occurs as a pri-
mary or secondary condition in children or in adults.3,5–7


As in dogs, the precise cause of weakness in the airway is
not fully understood and may be related to softening of
the cartilage associated with congenital disease, extrinsic
compression, or chronic inflammation, or to alterations
in elastic fibers.5,8


Bronchoscopy is the gold standard for documenting all
types of airway collapse in people.9 Various methods of
diagnosis have been evaluated to confirm tracheal collapse
in dogs. While radiography is a reasonable screening test


for dogs with tracheal collapse, a recent study reported
that static radiography underdiagnosed the frequency and
underestimated the degree of tracheal collapse in compar-
ison with fluoroscopy.2 Although bronchoscopy requires
anesthesia in animals, it is the most reliable method for
documenting tracheal collapse and is currently the only
technique available to visualize collapse of principal, lobar
or sublobar bronchi accurately.


Bronchomalacia has not been characterized in the dog.
We hypothesized that bronchomalacia would be a fre-
quent finding in dogs with tracheal collapse and that
bronchomalacia would be associated with concurrent in-
flammatory airway disease, as either a cause or effect of
the collapse. We also anticipated that radiography would
be useful in detecting tracheal collapse but would not be
helpful in identifying bronchial or sublobar collapse.


Materials and Methods


All dogs that were examined and had bronchoscopy performed
by 1 of the authors (L.R.J.) from 7/2001 to 1/2008 were included in
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Abbreviations:


BAL bronchoalveolar lavage


BCS body condition score


LB1 left cranial lobe


LB2 left caudal lobe


LPB left principal bronchus


RB1 right cranial lobe


RB2 right middle lobe


RB3 accessory lung lobe


RB4 right caudal lobe


RPB right principal bronchus
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