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Abstract

Case summary This report describes a 10-year-old female spayed Russian Blue cat presented with a 5 month
history of respiratory difficulty. Thoracic radiographs were suggestive of a central airway obstruction. Bronchoscopy
revealed a broad-base mass in the region of the carina. Bronchoscopic debulking was performed using a urinary
catheter. Histopathology confirmed the presence of a tracheobronchial carcinoma. Survival from diagnosis was 16
months (480 days), over which time the cat underwent three endoscopic debulking procedures in combination with
doxorubicin chemotherapy.

Relevance and novel information To our knowledge, this is the first report of a tracheobronchial carcinoma in a cat
treated by endoscopic debulking with a urinary catheter and adjuvant chemotherapy with long-term survival time.

A review of interventional bronchoscopy performed in humans and in veterinary medicine is described.

Accepted: 26 February 2018

Introduction

Primary tracheal tumours are rare in cats.'”> Lymphoma,
squamous cell carcinoma and adenocarcinoma are the
most commonly reported feline tracheal tumours.! In
human medicine, optimal therapy for non-lymphomatous
tracheal neoplasia is surgical resection and anastomosis;
however, the viability of this option is often dictated by
the size and location of the mass.®” Interventional bron-
choscopy has been extensively described as a minimally
invasive procedure for the diagnosis and treatment of
central airway tumours, especially those resulting in
central airway obstruction when surgery is not feasi-
ble.*8 In cats, optimal therapy is not known. Previously
described treatments include surgical resection, external
radiation therapy, bronchoscopic debulking and admin-
istration of cytotoxic chemotherapy and tyrosine kinase
inhibitor.245

Case description

A 10-year-old, female spayed, Russian Blue cat (2.2 kg)
was referred to the Veterinary Hospital Frégis with a 5
month history of progressively worsening increased res-
piratory effort and tachypnoea. The cat had been recently

vaccinated and dewormed, and lived strictly indoors.
Empiric treatments with theophylline (20 mg/kg q24h
PO for 5 months), terbutaline (0.2 mg/kg q12h PO for 5
months), dexamethasone (0.2 mg/kg q24h PO for 5 months)
and ciclosporin (5 mg/kg g24h PO for 3 months) had
resulted in only partial and transitory improvements.

On physical examination, the cat was alert, with a
body condition score of 3/9. An increased respiratory
rate (50 breaths per min) and an abnormal breathing
pattern with both inspiratory and expiratory effort
were observed. Wheezes and a bilateral decrease of
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Figure 1 Right lateral thoracic radiograph showing a severe
diffuse pulmonary hyperinflation, associated with a widening
of trachea diameter and a tracheobronchial bifurcation
disruption

Figure 2 Ventrodorsal thoracic radiograph. Note the
parallelism among the ribs due to important generalised
pulmonary hyperinflation

bronchovesicular sounds were identified on thoracic
auscultation. Thoracic radiographs showed a general-
ised pulmonary hyperinflation, associated with a tra-
cheobronchial bifurcation disruption, most suggestive
of a central airway obstruction (Figures 1 and 2).
Bronchoscopy was then performed under general
anaesthesia. Diazepam (0.2 mg/kg IV) was used as a

Figure 3 First bronchoscopy. A broad-based carina mass
occluding approximately 90% of the airway lumen

premedication, and anaesthesia was induced and main-
tained with propofol boluses to effect (up to 4 mg/kg).
Bronchoscopy was performed with a 5.5 mm diameter
insertion tube (Video Endoscope BF-Q180; Olympus).
An irregular, multi-lobulated, intraluminal broad-based
mass in the region of the carina was identified, which
was occluding approximately 90% of the airway lumen
(Figure 3). First, a 3.3 mm semi-rigid urinary catheter
was introduced through the centre of the mass to pro-
vide oxygen delivery. Surgical resection of the mass was
not possible, owing the size and its location on the
carina. The mass was extremely friable, allowing it to be
partially resected via aspiration using the lateral hole of
the urinary catheter and aided by a surgical vacuum.
After this procedure, the luminal diameter at the carina
was restored to approximately 95% of the normal diam-
eter (Figure 4), providing an immediate improvement in
respiratory efforts. Dexamethasone (0.2 mg/kg IV) and
buprenorphine (0.015 mg/kg IV) were administrated
after this procedure. The cat recovered unremarkably
from anaesthesia, and was discharged the following
day. Prednisolone was prescribed at home (2 mg/kg
q24h PO, tapered over 4 weeks).

Histological examination from the tracheobronchial
mass was consistent with a well-differentiated tracheo-
bronchial adenocarcinoma. Adjuvant chemotherapy was
then initiated using five three-weekly cycles of doxoru-
bicin at a dose of 1 mg/kg via slow intravenous infusion.
The cat remained asymptomatic for 1 year following the
initial bronchoscopic resection, at which point the cat
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Figure 4 First bronchoscopy. Carina luminal diameter
restored to approximately 95% of normal, after endoscopic
aspiration of the mass

relapsed with the same clinical signs that were seen on
initial presentation. Thoracic radiographs were carried
out at this time and pulmonary hyperinflation was again
present and there was no evidence of metastatic disease.
The second bronchoscopy showed a relapse of the
tumour at the level of the right main bronchi where it
was placed previously (Figure 5). A second broncho-
scopic debulking of this mass was performed as previ-
ously described; however, only a partial resection was
achieved (approximately 60% of the lumen was restored,
leaving 40% of the mass) (Figure 6). A marked improve-
ment in the cat’s clinical signs was observed following
the procedure and the cat was discharged the same day
with oral prednisolone (same protocol used).

Three months later the cat represented again with
severe respiratory distress. A relapse of the tumour in the
carina was observed during the third bronchoscopy and a
third endoscopic aspiration of the tumour was performed,
restoring approximately 50% of the bronchial lumen.
While the cat’s clinical signs initially resolved the cat’s res-
piratory signs returned 1 month later. Given the short time
between the third procedure and relapse and the cat’s poor
long-term prognosis, the owners requested euthanasia.

Discussion

Primary tracheal neoplasms are uncommon in cats, dogs
and humans.'® In people, primary tracheal tumours
account for 0.1-0.4% of all malignant diseases.” There is
some disagreement regarding the sex of cats most

Figure 5 Second bronchoscopy. Relapse of right main
bronchi obstruction by the tumour

Figure 6 Second bronchoscopy. Carina lumen after partial
endoscopic aspiration of the tumour

frequently diagnosed with tracheal tumours, with spayed
females most commonly affected in one study,! whereas
another study reported equal distribution between the
sexes,® and yet another showed an increased incidence in
male cats.l® The median age of cats diagnosed with a
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tracheal mass was 12.0 years (range 6-20 years).! This is
consistent with that previously described (>8 years).>10
In 2005, Jakubiak et al observed that Siamese cats were
more likely to be diagnosed with lymphoma, whereas
domestic longhair cats were more likely to be diagnosed
with adenocarcinomas and lymphoma.! However, these
breed correlations were based on a small number of cats
and previous retrospective studies of tracheal masses
have not identified a breed predisposition for the differ-
ent tumour types.310

The most common presenting complaints and clinical
signs reported were respiratory difficulty (63%) and dys-
phonia (55.6%), the latter mainly seen when in the presence
of laryngeal involvement as an extension from the proxi-
mal tracheal mass.211 Jakubiak et al found that soft tissue
opacities on cervical radiographs were significant indica-
tors of neoplasia.! In previous reports of tracheal masses in
dogs and cats, radiographic findings had no correlation
with a specific tumour type. 3101213 It is widely recognised
that further investigations, such as direct tracheobronchial
examination or CT, should be performed in every case of a
suspected airway obstruction. If a mass or abnormal-look-
ing lesion is identified, a fine-needle aspiration and/or a
biopsy are indicated. However, Janubiak et al reported five
cases of misdiagnosis following cytological examination
from fine-needle aspiration of tracheal masses as benign
inflammation that subsequently changed to neoplastic dis-
ease upon further histological examination.!

Optimal treatment for non-lymphomatous tracheal
malignancies in human medicine involves surgical
resection and anastomosis.” Multimodal non-surgical
treatment (radiotherapy, chemotherapy and cyclooxy-
genase 2 inhibitor) has been described in a feline tra-
cheal adenocarcinoma leading to a long-term outcome
(755 days).5 In this case, a surgical resection and anasto-
mosis or radiotherapy was impossible owing to the par-
ticular location of the mass in the carina and the wide
extent of the tumour.

In human medicine, 20-30% of patients with lung can-
cer experience central airway obstruction by invasion of
the trachea, carina and /or main bronchi.® During the past
two decades, several relatively non-invasive and effec-
tive bronchoscopic interventions have replaced surgical
excision for the treatment of symptomatic central airway
obstruction in humans.® Several techniques have been
developed such as laser, brachytherapy, phototherapy,
cryotherapy, electrocautery, balloon dilation and airway
stenting.® In veterinary medicine these techniques are in
their infancy: only one dog with bronchial carcinoma
treated by bronchoscopic electrocautery, and one case
series of three cats with tracheal carcinoma treated by
bronchoscopic debulking using cup biopsy forceps and a
two-wire snare, have been described.?4 In this case series
of cats, only one had repeated endoscopic debulking
allowing clinical remission for another 9 months.!

Survival times were variable in the studies published
above with the dog surviving only 1 month post-diagnosis
and the cats surviving 9 months, 6 months and 5 weeks,
respectively.?!* Given the excellent results observed in
humans with tracheal tumours, laser therapy could be an
effective technique for treating intra-luminal airway
obstruction, although access to appropriate equipment, its
cost and the small size of the feline respiratory tract could
limit the implementation of this methodology.!>10

Adjuvant chemotherapy to surgical resection is
advised in the veterinary literature, to provide long-term
control of the residual local disease and any distant
metastasis.!”

In this case, bronchoscopic aspiration of the tumour
by a urinary catheter was well tolerated, minimally inva-
sive, without important complications (mild haemor-
rhage) and affordable for clients. The cat survived 16
months after three endoscopic debulkings and adjuvant
chemotherapy.

Conclusions

Bronchoscopic aspiration of a central airway obstruction
by a urinary catheter is a relatively simple, non-invasive,
safe and affordable means of palliating airway tumours
in cats. Interventional bronchoscopy is an important tool
for the diagnosis and treatment of human tracheobron-
chial tumours, and will probably be the case for veteri-
nary medicine in the future.
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