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Abstract

Case summary An 11-year-old male neutered domestic shorthair cat was presented with a 4-week history
of an intermittent cough and dyspnoea. A pleural effusion was identified, which was confirmed as chyle.
Echocardiography and CT revealed a 16 mm mass cranial to the heart, which was invading the cranial vena
cava. Because of the location of the mass, it was assumed that chylothorax had developed as a result of direct
disruption of the thoracic duct by the tumour or secondarily to central venous hypertension. An exploratory
thoracotomy was performed, and the mass, which originated within the wall of the cranial vena cava, was excised
with narrow gross margins. Histopathology and immunohistochemistry were consistent with a chemodectoma
with residual tumour cells at the surgical margin. Given the residual microscopic disease, adjuvant treatment
with toceranib phosphate was initiated. The cat remained well for the duration of treatment and was euthanased
31 months after diagnosis when CT identified recurrent pleural effusion, a heart base mass with cranial vena
cava and azygos vein invasion.

Relevance and novel information Chemodectomas are rare in cats, with only 13 cases reported in the literature to
date, and all were located in either the aortic or carotid body. The reported survival with partial resection and/or
subtotal pericardiectomy was 13-19 months. Treatment of feline chemodectomas with toceranib phosphate has not
been previously reported. To our knowledge, this is the first description of the surgical management of a feline vena
cava chemodectoma, combined with adjuvant toceranib phosphate, resulting in a prolonged survival.
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fluid Chol:Tg rate 8.33 and fluid protein 34.2g/1. Cytology
of the fluid revealed exudate with mixed inflammation
(predominantly neutrophilic). Bacterial culture was neg-
ative. Haematological and serum biochemistry revealed
no significant findings.

Echocardiography was performed, which showed
normal cardiac structure. CT of the thorax was per-
formed under general anaesthetic and demonstrated an

Case description
An 1l-year-old neutered male domestic shorthair
cat presented to the referral emergency service with a
4-week history of an intermittent and progressive cough
and dyspnoea. The cat presented to its primary care
practice with pleural effusion, which was drained, but
48h later, the cat redeveloped respiratory signs.

On presentation, apart from tachypnoea (respiratory
rate 40breaths/min, without respiratory effort), other
vital parameters were within normal limits. On ausculta-
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tion, cardiopulmonary sounds were muffled throughout
the chest. The cat weighed 5.42 kg with a body condition
score of 5/9. The rest of the physical examination was
unremarkable.

Emergency thoracocentesis was performed and the
examination of the fluid was consistent with modified
transudate effusion. The results showed fluid cholesterol
(Chol) 2.5mmol/l, fluid triglycerides (Tg) 0.30mmol/l,
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Figure 1 Tranversal thoracic CT showing a heart base mass
with vena cava and azygos invasion. The red arrow indicates
the mass with contrast

irregular, large (0.8 X1.7X2-7cm) contrast-enhancing
heart base mass located cranial to the heart, indenting
and invading the cranial vena cava (Figure 1). Therefore,
an exploratory thoracotomy was pursued as the next
diagnostic and therapeutic step.

The cat was premedicated with methadone 0.2mg/kg
intravenously (IV) and had an intercostal block with
ropivacaine 1 mg/kgandlidocaine2mg/kg. Cefuroxime
20mg/kg IV was also administered before and during
surgery. Anaesthesia was maintained with isoflurane
in oxygen, with no intraoperative complications were
recorded. A right fourth intercostal thoracotomy was
performed. Following a temporary occlusion of the
cranial vena cava, a rounded and well-defined mass
with irregular margins was identified and excised from
the cranial vena cava at the level of the azygous vein
(Figure 2). The caval incision was reconstructed with a
continuous suture of 7-0 prolene. A pleural port was
placed and secured to the caudodorsal thoracic fascia
through a separate more caudal incision. Postoperatively,
the cat was managed overnight in the intensive care unit,
with close monitoring. The cat made a good recovery,
with no major or minor complications, and was dis-
charged 5 days postoperatively. The pleural port was
removed 14 days postoperatively, with no evidence of
residual pleural effusion.

Histopathology of the mass was consistent with
an incompletely excised chemodectoma. Subsequently,
immunohistochemistry was performed using thyro-
globulin antibodies; neoplastic cells did not exhibit
thyroglobulin labelling, ruling out an ectopic thyroid

carcinoma. To our knowledge, chemodectoma in the
vena cava has not been reported previously.

The cat was re-examined 2 weeks later. Clinical exam-
ination was unremarkable, and there was no evidence of
pleural effusion. Given residual microscopic disease,
adjuvant treatment with toceranib phosphate (Palladia;
Zoetis) was initiated (10mg [1.8mg/kg] on a Monday-
Wednesday-Friday schedule). Complete blood count,
serum biochemistry, urinalysis and oscillometric blood
pressure monitoring at the referring practice were
advised every 4 weeks after starting the treatment. The
cat’s respiratory rate and effort were monitored at home.
Treatment with toceranib phosphate was well tolerated,
with no adverse effects reported.

Three months later, a repeat CT showed no evidence
of local recurrence and no other lesions were identified.
Treatment with toceranib phosphate was discontinued
after 1 year as the cat remained well at that time. The
cat re-presented with dyspnoea 31 months later and a
repeated CT scan identified a recurrent heart base mass
with cranial vena cava and azygos vein invasion, and
pleural effusion. A humane euthanasia was elected by
the client.

Discussion

Based on a literature search, this appears to be the first
reported chemodectoma in the cranial vena cava of a
cat.I"10 Surgical excision followed by adjuvant treatment
with toceranib phosphate resulted in a prolonged survival
of 2.5 years before the tumour recurred. Chemodectomas
are tumours of the chemoreceptor tissue, with the largest
accumulation of these cells located in the aortic and
carotid bodies found in the adventitia of the aortic arch
and at the carotid bifurcation, respectively.!* Chemo-
receptor cells have different functions in the body:
they sense changes in the arterial partial pressures of
oxygen and carbon dioxide, blood pH and temperature.
Stimulation of chemoreceptor cells results in compen-
satory changes in respiratory rate, blood pressure or
both.1-311 In humans, living at high altitude seems to
be a predisposing factor for the development of chemo-
dectoma.!? Brachycephalic breeds, especially Boxers and
Boston Terriers are over-represented in the canine popu-
lation, with no clear breed predisposition in cats.!!
Chemodectoma appears to be rare in cats, with only 13
cases reported in the literature to date.® Affected cats are
adults (aged 7-16 years), with females reported slightly
more commonly than males.!-3 Previously reported feline
chemodectomas were localised at the heart base,212 in
a portion of the aorta,>5 at the base of the left pulmo-
nary artery>!3 and the right pulmonary artery,!® or at
the entrance of the vena cava.? The anatomical location
of the mass in the cranial vena cava at the level of
the azygos vein has not been reported previously in the
veterinary literature.
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Figure 2 Intraoperative image: right fourth intercostal thoracotomy. The arrow labelled ‘mass’ points to the caval

chemodectoma before being excised

Although chemodectomas are typically slow grow-
ing, most are associated with local invasion of sur-
rounding tissue and vascular structures at the time of
diagnosis. Given the slow growth of the tumour, clini-
cal signs caused by chemodectoma of the aortic and
carotid bodies are often subtle until the tumour stage
is advanced.'-* The most commonly reported clinical
signs in cats include dyspnoea, coughing, pericardial
effusion, pleural effusion and, less commonly, pulmonary
oedema.!#614 In the reported case, a pleural effusion
had presumptively developed as a result of direct dis-
ruption of the thoracic duct by the tumour or secondarily
to central venous hypertension.

Metastasis is seen in 22% of dogs with chemodec-
toma and the lung is the most commonly reported site.!-3
Metastases were seen in 5/13 cats reported with sites
including the intrathoracic lymph nodes, pericardium,
epicardium, myocardium, diaphragm, surface of inter-
costal muscles and pulmonary parenchyma.!*>78 In this
case, no evidence of metastasis was reported at the time
of diagnosis, follow-up imaging during treatment or at
the time of euthanasia. In previous reports of feline
chemodectoma, radiographs,'# thoracic ultrasound,?*
echocardiography!® and CT were used for imaging.3®
Thoracic radiographs showed a soft tissue opacity in
the region of the heart base,'-38 while CT allowed for
identification of the precise location of the mass
assessment for invasion into the surrounding tissues,
and measurement of the precise size of the mass. It also

allowed for a more thorough assessment of metastases.>®
This was also previously illustrated by Yoon et al,'®
where CT provided accurate information for presurgical
staging and patient management in animals with medi-
astinal masses. In humans, CT is the imaging modality of
choice for both mediastinal tumour detection and evalu-
ation of the extent of disease.!® Both, echocardiography
and CT can be useful in documenting the compression of
specific vessels and in determining the extension of the
tumour.! However, in this case, the echocardiography
did not document presence of the mass, which was only
evident on the CT.

Histologically, chemodectomas are often partially
encapsulated with tumour cells organised in lobules,
similar to this case. The predominant cell types are
epithelioid in appearance, with slightly eosinophilic
cytoplasm.*12 In the cat reported here, cells were partially
encapsulated and arranged in dense packets in a fine
fibrovascular stroma that had moderate amounts of pale
eosinophilic granular cytoplasm. Given that neoplastic
cells did not exhibit thyroglobulin labelling, a diagnosis
of ectopic thyroid carcinoma was ruled out. In reported
cases, the diagnosis was confirmed with a necropsy and
histopathology examination in at least six cases,!#6210
histopathology of the mass following the surgery in one
case? and confirmed by cytology in two cases.??

Chemodectomas in humans, also known as para-
gangliomas, are mainly located in the head and neck,
originating from parasympathetic tissue. The most
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common locations for these tumours are the carotid
body, vagal body andjugulotympanic region.'” In the
human literature, only two cases of neuroendocrine
tumours of the inferior vena cava have been reported.'®
Paragangliomas are uncommon, with population studies
noting an incidence of 1-8 cases per 1 million people.?”
Rates of malignant tumours in humans range between
2% and 19%. Surgical excision is the preferred therapeu-
tic option for carotid body tumours and is most often
recommended in young and otherwise healthy patients
with small-to-medium sized and functional tumours
where there is evidence of malignancy or fast growth.?
Radiotherapy is an alternative if a patient cannot undergo
a surgical procedure, as it either decreases in size or
temporarily stops its growth. One study describing
patients undergoing radiotherapy as a sole treatment
revealed that 70% remained stable over years or with
minimal growth, and only 30% needed further treatment
due to rapid growth or clinical symptoms.2021

Treatment options for chemodectomas in animals are
not well defined. Surgical excision of the aortic body
tumour has been described,'® although it is not com-
monly pursued, given that its location in the aorta would
preclude complete surgical excision. Surgical excision has
been reported in a dog with a left atrial paraganglioma,
with a survival time of 21 months following surgery.?
Pericardiectomy in dogs with aortic body tumours was
shown to improve survival, even in cases with no pericar-
dial effusion at the time of diagnosis.!?* Pericardiectomy
has also been previously reported as palliative treatment
in dogs with heart base masses that are not resectable and
pericardial effusion and tamponade are causing clinical
signs. Dogs that underwent pericardiectomy demon-
strated a significantly longer survival time (mean 661
days) compared with those that were treated medically
without surgery (mean 129 days).23 There have also been
a few cases in dogs with cardiac tumours without neo-
plastic pericardial disease reporting successful surgery
(pericardiectomy) with survival times of up to 729 days,
although morbidity and mortality were high.!* There are
no feline case series supporting the benefits of pericar-
diectomy in chemodectomas; however, there is a case
report describing subtotal pericardiectomy, following
which the cat survived for 19 months.!® Two further case
reports described resection of a heart base mass at the
entrance of the vena cava? and the aortic body.’ The first
cat died suddenly the following morning;? the other
survived for 13 months without clinical signs.” Further
reported cases were euthanased either at the time of
diagnosis or shortly after at the owners’ request.!#8 In
our case, surgery was attempted in order to achieve a
definitive diagnosis; despite incomplete excision, it also
provided long-term control of clinical signs and allowed
tailoring of the adjunctive therapy.

Medical treatment of chemodectomas is not well
described. Toceranib phosphate (Palladia; Zoetis) is a
tyrosine kinase inhibitor initially licensed for treatment
of mast cell tumours in dogs.??2* It has shown biologi-
cal activity against several types of tumours, includ-
ing neuroendocrine neoplasia such as insulinoma,
phaeochromocytoma, thyroid carcinoma and anal sac
adenocarcinoma.?>-?” The use of toceranib phosphate in
heart base tumours in dogs has been recently reported.
In this case series, dogs with heart base tumours
showed 91% clinical improvement in macroscopic
disease settings. In addition, 81% had complete resolu-
tion of signs after starting treatment with toceranib
phosphate.?® Palliative medical treatment with tocer-
anib phosphate in the macroscopic setting in a cat has
been reported; however, treatment was discontinued
after 2 weeks as a result of difficulties in administration,
and the cat survived 6 weeks post-diagnosis. Therefore,
the response to treatment could not be evaluated.?

Conclusions
There have been no reported cases of cats receiving
toceranib phosphate in adjuvant settings. In this case,
although it is unknown whether treatment with toceranib
phosphate actually modified the growth of the tumour
and delayed local recurrence, the treatment was well
tolerated. We speculate whether this contributed to the
prolonged period before local recurrence occurred (31
months post-diagnosis). At the same time, given the slow
growth of chemodectomas, it is possible that this tumour
would take this long to regrow without adjuvant treat-
ment. It is likely that surgical excision was beneficial as,
by removing the tumour, the pleural effusion resolved,
which had caused the clinical signs at the presentation.
To our knowledge, this is the first report of a chemo-
dectoma arising from the wall of the cranial vena cava
in a cat. This is also the first description of the surgical
management of chemodectoma in this location, where
marginal surgical excision required vascular reconstruc-
tion, but this, along with a 12-month course of toceranib,
afforded this cat a long period (31 months from diagnosis)
free from clinical signs.
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