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Introduction
Acquired bronchiectasis is defined as irreversible, patho-
logic dilatation of the airways resulting from destruction 
of the structural components of the bronchial walls due to 
chronic inflammation.1,2 In human medicine, three types 
of bronchiectasis are described: cylindrical (also called 
tubular), varicose and cystic (also called saccular).1–4 
Cylindrical bronchiectasis is defined as smooth dilatation 
of the bronchi, varicose bronchiectasis as beaded dilata-
tion of the bronchi with irregular contours and cystic (sac-
cular) bronchiectasis as bronchial dilatation greater than 
1 cm or progressive dilatation of airways leading to  
grape-like clusters that can contain fluid from retained 
secretions.3,4 Cylindrical bronchiectasis is the most com-
mon form of bronchiectasis in dogs and cats, and affects 
more commonly the larger, thick-walled bronchi, whereas 
saccular bronchiectasis affects intermediate-sized bronchi.2 

Varicose bronchiectasis has not been described in dogs 
and cats.2

Cystic bronchiectasis may be considered a severe 
manifestation of saccular bronchiectasis affecting 
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Abstract
Case series summary Cystic bronchiectasis was diagnosed in three cats with known histories of chronic coughing 
using CT and histopathology. CT of the lungs revealed large space-occupying lesions that compressed and 
displaced unaffected pulmonary parenchyma and vessels. The masses were soft tissue attenuating in two cases 
and gas-cavitated with areas of dependent fluid in one case. All three cats were found to have mineral attenuating 
material in lesions and in other dilatated airways. Generalized bronchial wall thickening was also present and 
indicative of chronic lower airway disease. These findings were supported by histopathology showing inflammatory 
changes and dilatated airways in the collected tissues. In the two cases in which post-contrast CT series were 
acquired, the lesions had rim-enhancement.
Relevance and novel information Cystic bronchiectasis is a rare presentation of bronchiectasis in cats and may 
mimic a pulmonary mass lesion, which could be mistaken for neoplasia or abscessation. The lack of central 
enhancement or presence of gas cavitation on CT, concurrent presence of diffuse bronchial wall thickening, other 
areas of bronchiectasis and the presence of broncholithiasis may alert the clinician to the possibility of cystic 
bronchiectasis related to chronic lower airway disease.
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terminal bronchi.2 This form has been reported in one 
dog.1 Although there have been reports of bronchiecta-
sis in cats,2 the lesions do not fit the description of 
cystic bronchiectasis.

The purpose of this case series was to describe the CT 
features seen in feline patients with confirmed cystic bron-
chiectasis forming mass-like lesions on thoracic imaging.

Case series description
The medical records from the University of Tennessee 
College of Veterinary Medicine, the Schwarzman Animal 
Medical Center of New York City and the University of 
Pennsylvania School of Veterinary Medicine were searched 
for cats with surgically and histopathologically confirmed 
cystic bronchiectasis that received CT before surgery.

Case 1
An 11-year-old neutered male domestic shorthair cat pre-
sented with a chronic cough. The patient was initially 
treated with prednisone with transient improvement of 
respiratory signs. Thoracic radiographs showed a large 
oval-shaped soft-tissue opaque mass in the left caudal 
lung lobe. On the ventrodorsal view of the thorax, there 
were also several soft-tissue nodular and tubular opacities 
adjacent to the larger mass lesion in the left caudal lung 
lobe. CT was performed to further evaluate the lesion.

CT examination (without contrast) revealed general-
ized bronchial wall thickening and a 3 cm diameter, 
smoothly marginated rounded soft-tissue attenuating 
(45 Hounsfield units [HU]) mass with multifocal pin-
point mineral densities in the caudal left lung lobe 
(Figure 1). The left caudal lobar bronchus was narrowed 
and on sequential images could be traced into the cranial 

extent of the mass lesion. Extending from the mass 
lesion, there were many tubular soft-tissue attenuating 
structures with a branching pattern consistent with dila-
tated fluid-filled bronchial lumens. No post-contrast 
imaging was obtained.

A thoracotomy and left caudal lung lobectomy were 
performed. Histopathology showed severe multifocal 
bronchiectasis of the bronchi and larger bronchioles, 
which were filled with eosinophilic debris with choles-
terol clefts, sloughed cells and mucus. There was peri-
bronchial gland hyperplasia with mucus distension. The 
peribronchial interstitium had moderate lymphoplas-
macytic infiltrates with eosinophils and occasionally 
contained mucus accompanied by lymphoplasmacytic 
and histiocytic infiltrates, fibroplasia and mineral depos-
its. There was atelectasis and compression of alveoli 
throughout the sections, most markedly near the dis-
tended airways. Based on the imaging and histopatho-
logical findings, the final diagnosis was chronic lower 
airway disease with severe cystic (or saccular) bronchi-
ectasis in the left caudal lung lobe. Mycoplasma, bacte-
rial and fungal culture of surgical samples were all 
negative and fecal analysis did not reveal lung worm 
larvae. The cat recovered from surgery uneventfully and 
was discharged with long-term medical management for 
presumed asthma.

Case 2
A 14-year-old neutered male domestic shorthair cat pre-
sented with a 2-month history of intermittent lethargy 
that progressed over the week before the visit. The 
patient was known to have feline asthma that was man-
aged with daily fluticasone nasal spray.

Figure 1 Serial transverse CT images (left to right, cranial to caudal) of the caudal thorax of the cat in case 1; the insert shows 
a reformatted image in the dorsal plane. Images are pre-contrast and displayed in a lung window. There is a large rounded 
soft-tissue attenuating mass in the left caudal lung lobe (asterisk) that appears continuous with the left caudal bronchus 
(arrowhead). The mass contains pinpoint mineral attenuating foci (dashed arrows). Caudal to the mass, there are tubular fluid-
filled tapering structures interpreted as bronchi filled with fluid (thick arrows). There is generalized bronchial wall thickening 
(thin solid arrows)
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CT examination revealed a 6 cm diameter soft-tissue 
attenuating mass (25–30 HU) in the right caudal lung 
lobe, which had rim enhancement on post-contrast 
imaging and a non-enhancing center (Figure 2). In the 
right ventrolateral aspect of the non-enhancing central 
aspect of the mass, there were amorphous mineral densi-
ties. The right caudal lobar bronchus and artery were 
displaced by the mass, and the dorsomedial aspect of the 
right caudal lung lobe was atelectatic. The right cranial 
lobar bronchus was pathologically dilatated and varia-
bly filled with non-enhancing soft-tissue attenuation 
mixed with mineral densities. Throughout all lung lobes, 
there were round to linear, endobronchial mineral atten-
uating foci. These findings were worse in the left cranial 
lobe where they were surrounded by non-enhancing 
lobular soft-tissue attenuating regions. Two cranial 
mediastinal lymph nodes were mildly enlarged and 
there was no tracheobronchial lymphadenopathy.

A right caudal lung lobectomy was performed, with 
uneventful recovery. On gross examination, purulent mate-
rial drained from the excised lung lobe. Histopathologically,  
there was severe bronchiectasis with parenchymal rupture 
with mineral concretions and regions of chronic necrotiz-
ing and suppurative pneumonia. No culture or long-term 
follow-up was available.

Case 3
An 11-year-old neutered male domestic shorthair cat 
presented with a 1-year history of cough, progressing 
from exercise-induced to coughing at rest. Wheezes were 
heard on thoracic auscultation. Thoracic radiographs 
showed a diffuse bronchointerstitial lung pattern with 
multifocal bronchiectasis and multifocal mineralization 
in the caudodorsal lung field interpreted as broncholithi-
asis and/or dystrophic mineralization of lung paren-
chyma. There was also a large cavitated mass with a 
thick, irregular rim in the left caudal lung lobe.

A CT examination revealed a large, cavitated, gas-
filled and rim-enhancing mass lesion in the left caudal 
lung lobe, which appeared to be continuous with a lobar 
bronchus (Figure 3). Within the medial, ventral and cra-
nial aspect of the lesion, there were internal septations. 
The lesion had a thick, irregular rim with multifocal 
areas of mineralization either within the rim or closely 
associated with the rim in the lung parenchyma around 
the lesion. There was fluid-attenuating, non-contrast 
enhancing material in the dependent portion of the 
mass, consistent with fluid. There was a mass effect with 
a mediastinal shift to the right and flattening of the left 
diaphragmatic crus. Other findings included multifocal 
bronchial wall thickening and cylindrical bronchiectasis, 

Figure 2 Transverse (left) and reformatted dorsal plane (right) CT images of the thorax of the cat in case 2; the image on the 
left is pre-contrast and image on the right is post-contrast; both are displayed in a soft-tissue window. There is a large soft-
tissue attenuating mass in the right caudal lung lobe (asterisk) with rim enhancement seen on post-contrast images (dashed 
arrows). Numerous small mineral bodies are seen in the mass as well as arranged along numerous bronchial lumens (solid 
arrows), consistent with broncholithiasis
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with mineral and soft-tissue attenuating material pre-
sent in some bronchi (broncholiths).

A left lateral thoracotomy for left caudal lung lobec-
tomy was performed. At surgery, a large, cavitated air-
filled lesion occupying the entire left caudal lung lobe 
was noted. Histopathology showed changes consistent 
with feline asthma, including bronchiectasis, chronic 
bronchitis, alveolar dysplasia, atelectasis, peripheral 
emphysema and mucosal gland hyperplasia, with no 
evidence of neoplasia. Bacterial and mycobacterial cul-
tures were negative, while Penicillium species was grown 
on fungal culture, but this was considered a contami-
nant. The cat recovered well after surgery. No long-term 
follow-up was available.

Discussion
In this study, we describe the imaging appearance of 
cystic bronchiectasis, which appeared as soft-tissue 
attenuating or gas-cavitated large mass lesions. The 
imaging features had differential diagnoses of neoplasia, 
abscesses or granulomatous lesions. This report brings 
attention to the fact that large pulmonary mass lesions 
can represent atypical presentation of bronchiectasis, 
carrying a better prognosis than pulmonary neoplasia.

Although the imaging features can be misleading, 
the concurrent presence of generalized bronchial wall 
thickening, bronchiectasis and broncholithiasis should 
raise the possibility that the mass lesion may represent 
cystic bronchiectasis. Careful tracing of the bronchi in 
the vicinity of the mass lesion may also be helpful; as we 
saw in two cases, a bronchus seemingly merged with 
the mass lesion when evaluating sequential images. For 
solid-looking lesions, the internal attenuation was 
higher than that of pure fluid, which is consistent with 
mucoid content mixed with cellular debris, as was 
observed histopathologically.

In veterinary medicine, multiple terms have been 
used to describe bronchiectasis, including cylindrical, 
tubular, saccular, varicose and cystic.1–6 Cylindrical/
tubular bronchiectasis has been reported to be the most 
common type in dogs.1,3,5 Cystic bronchiectasis has been 
described in one dog,1 and though this was a radio-
graphic description, the general appearance of the lesion 
was similar to the cats reported herein, particularly case 
3. Using the terminology in human medicine and com-
paring the lesions seen in these cats to that in humans3 
and in the previously reported dog,1 the lesions in these 
cats were also considered a form of cystic bronchiectasis. 

Figure 3 Transverse CT images of the caudal thorax of the cat in case 3; the image on the left is a high-resolution image in a 
lung window while on the right is a post-contrast image in a soft-tissue window. A large gas-cavitated mass is present in the left 
caudal lung lobe (white asterisk); thin internal septations are present in the mass (thick arrow) and soft-tissue attenuating non-
enhancing material (black asterisk) is seen in the dependent portion of the mass consistent with fluid. Thin rim enhancement 
is noted after contrast administration (arrowhead). Numerous mineral foci are present in the lumen of small airways (dashed 
arrows) consistent with broncholithiasis. There is diffuse bronchial wall thickening (thin solid arrows)
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Other areas of bronchiectasis seen in case 3 were consid-
ered to be cylindrical, as they were smoothly dilatated 
and non-tapering.

Damage to the epithelium and cilia of the bronchi, 
caused by foreign material, infection or inflammation, 
can lead to the accumulation of fluid and secretions, 
further predisposing patients to secondary infection 
and inflammation.6 With chronic inflammation, the 
bronchial walls are constantly under stress and repeat-
edly damaged, resulting in the weakening of bronchi 
and subsequent dilatation by normal respiratory expan-
sion of the thorax.1,6 The degree of expansion likely cor-
relates with the amount of cartilage in the wall.1 This 
may result in more severe, progressive dilatation in ter-
minal bronchi, leading to the cystic changes as seen in 
these three cases.

All three cats in this report were found to have  
mineral-attenuating foci in the dilatated airways, which 
is reported to be a common finding secondary to feline 
chronic inflammatory lower airway disease, which also 
includes bronchiectasis.7 All three cats were older and 
were known to have a 1–2-year history of chronic cough; 
therefore, the presence of these mineral opacities is 
likely the result of a chronic process resulting in the for-
mation of mineral concretions in the airways, known as 
broncholithiasis.

Conclusions
Although cylindrical (tubular) bronchiectasis is the 
most common form in cats, cystic bronchiectasis is a 
rare manifestation of this condition, which could pre-
sent on radiographic or CT imaging studies as a mass 
lesion and could therefore be mistaken for neoplasia or 
primary pulmonary abscessation. The concurrent pres-
ence of diffuse bronchial wall thickening, other areas of 
bronchiectasis and broncholithiasis should alert the cli-
nician to the possibility that the mass lesion may be 
non-neoplastic and associated with chronic lower air-
way disease. CT is an effective tool in the diagnosis of 
feline cystic bronchiectasis as it allows for a more pre-
cise assessment of the relationship of the mass lesion to 
the bronchial tree, as well as a better characterization of 
concurrent airway changes (bronchial wall thickening, 
other areas of bronchiectasis and broncholithiasis), 
which may be helpful in prioritizing the differential 
diagnosis.

Conflict of interest The authors declared no potential con-
flicts of interest with respect to the research, authorship, and/
or publication of this article.

Funding The authors received no financial support for the 
research, authorship, and/or publication of this article.

Ethical approval The work described in this manuscript 
involved the use of non-experimental (owned or unowned) 
animals. Established internationally recognized high standards 
(‘best practice’) of veterinary clinical care for the individual 
patient were always followed and/or this work involved the 
use of cadavers. Ethical approval from a committee was there-
fore not specifically required for publication in JFMS Open 
Reports. Although not required, where ethical approval was still 
obtained, it is stated in the manuscript.

Informed consent Informed consent (verbal or written) 
was obtained from the owner or legal custodian of all animal(s) 
described in this work (experimental or non-experimental 
animals, including cadavers) for all procedure(s) undertaken 
(prospective or retrospective studies). No animals or people are 
identifiable within this publication, and therefore additional 
informed consent for publication was not required.

ORCID iD William J Moorhead  https://orcid.org/0000-
0002-8876-0084

References
 1 Hamerslag K, Evans S and Dubielzig R. Acquired cystic 

bronchiectasis in the dog: a case history report. Vet Radiol 
Ultrasound 1982; 23: 64–68.

 2 Norris CR and Samii VF. Clinical, radiographic, and 
pathologic features of bronchiectasis in cats: 12 cases 
(1987–1999). J Am Vet Med Assoc 2000; 216: 530–534.

 3 Hartman TE, Primack SL, Lee KS, et  al. CT of bronchial 
and bronchiolar diseases. Radiographics 1994; 14: 991–1003.

 4 Neves PC, Guerra M, Ponce P, et  al. Non-cystic fibro-
sis bronchiectasis. Interact Cardiovasc Thorac Surg 2011;  
13: 619–625.

 5 Hawkins EC, Basseches J and Berry CR. Demographic, 
clinical and radiographic features of bronchietasis in 
dogs: 316 cases (1988–2000). J Am Vet Med Assoc 2003;  
223: 1628–1635.

 6 Wilson C, Jones P, O’Leary C, et al. Systemic markers of 
inflammation in stable bronchiectasis. Eur Respir J 1998; 
12: 820–824.

 7 Byrne P, Berman JS, Allan GS, et  al. CT findings in two 
cats with broncholithiasis. JFMS Open Rep 2016; 2.  
DOI: 10.1177/2055116916676176.

Downloaded From: https://staging.bioone.org/journals/Journal-of-Feline-Medicine-and-Surgery-Open-Reports on 12 Dec 2024
Terms of Use: https://staging.bioone.org/terms-of-use

https://orcid.org/0000-0002-8876-0084
https://orcid.org/0000-0002-8876-0084

