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Lymphoma of the trachea in a cat: a case report
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ABSTRACT: Diffuse large B-cell lymphoma of the trachea was diagnosed in a 14-year-old domestic shorthaired cat

suffering from dyspnoea. X-ray examination revealed marked stenosis of the lumen in the thoracic segment of the

trachea. Post-mortem examination of the trachea disclosed two formations. The larger, visible in the radiograph,

was formed by thickened tracheal wall. The smaller one was of crest appearance and was located in the cranial

segment of the trachea, immediately behind the larynx. The tumour was characterised by immunohistochemical

positivity to CD79acy epitope in the neoplastic cells.
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Tumours of the trachea are reported only rarely
in man and animals and adenocarcinoma, rhab-
domyoma, rhabdomyosarcoma, chondroma,
chondrosarcoma, osteosarcoma, lymphoma and
mastocytoma are described in textbooks of vet-
erinary pathology (Wilson and Dungworth 2002;
Caswell and Williams 2007; Lopez 2007). In veteri-
nary journals only a few case reports are published:
squamous cell carcinoma in a cat (Veith 1974),
lymphoma and adenocarcinoma in two separate
cats (Beaumont 1982), tracheal adenocarcinoma
(Cain and Manley 1983), anaplastic tracheal squa-
mous cell carcinoma (Lobetti and Williams 1992),
non-keratinizing squamous cell carcinoma (Jelinek
and Vozkova 2012), all in cats, primary extranodal
lymphosarcoma of the trachea (Kim at al.1996),
and tracheobronchial neuroendocrine carcinoma
(Rossi et al. 2007). Additionally, tumours causing a
narrowing of the tracheal lumen in cats have been
described. An anaplastic giant cell adenocarcinoma
of the thyroid gland has been described by Patnaik
and Lieberman (1979) and a case of extranodal lym-
phosarcoma was described by Fujita et al. (2004).
Finally, tracheal carcinoma has been described in
a dog (Hill et al. 1987), and clear-cell carcinoma
has been reported in the trachea of a rat (Chandra
et al. 1991). This case report adds to the body of
literature on tracheal tumours in animals by de-
scribing a B-cell lymphoma in the trachea of a cat.
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Case description

The case concerns a 14-year-old shorthaired tom
cat which had spent all of its life in a family house
with a garden and with the choice of staying in the
house or outdoors. No severe disease was diag-
nosed in its history. Over the course of one week
the owner observed progressive dyspnoea without
any other clinical symptoms. At the time of pre-
sentation in the veterinary clinic the patient was
apathetic, with signs of severe dyspnoea. The cat
was breathing with an open mouth and with audible
wheezing. Body temperature was 37,1 °C, CRT was
up to 1 s, visible mucous membranes were pink,
subcutaneous lymph nodes were not enlarged and
palpation of the abdomen was painless, without any
resistance. X-ray examination of the chest revealed
severe stenosis of the tracheal lumen caused by a
markedly thickened tracheal wall. The lesion was
located in a segment between the 4™ and 6™ rib
(Figure 1). Due to unfavourable prognosis the cat
was humanely destroyed.

Only the trachea was available for postmortem
examination because the owner did not consent
to a complete necropsy of the cat. Two formations
were found in the trachea. The larger one, visible
in the radiograph, was formed by circumferentially
thickened tracheal wall that was about 2 cm long
and 6—7 mm thick. The mass was of whitish colour.
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Figure 1. X-ray graph of the chest. Severe stenosis of the

lumen caused by markedly thickened wall of the trachea
(red arrow)

The smaller one was located in the dorsal region
of the cranial segment of the trachea, immediately
behind the larynx. It appeared as a crest formation,
dimensions about 2 cm x 4 mm x 3 mm and was
also of whitish colour.

Samples for histopathological examination were
fixed in 10% neutral buffered formalin, embedded
in paraffin wax, sectioned at 5 um thick slices and
stained with haematoxylin and eosin. The common
immunoperoxidase method was applied to serial sec-
tions for the detection of T-cells and B-cells. Antigens
were unmasked by boiling of the slides for 10 min in
0.1M citrate buffer, pH 6.0. Endogenous peroxidase
activity was blocked with 3% H,O, for 15 min. The fol-
lowing primary antibodies were used: Polyclonal rab-
bit anti-human CD3, diluted 1 : 25 (DakoCytomation,
Glostrup) and monoclonal mouse anti-human CD79
acy, diluted 1 : 25 (DakoCytomation, Glostrup).
Binding of the primary antibodies was detected by

Figure 2. Diffuse lymphoma in the trachea. Tracheal car-
tilage (blue arrow) and small lymphocytes disseminated
in the tumour (red arrow). Staining with haematoxylin
and eosin

means of the Streptavidin-Biotin Universal detec-
tion System (Ultratech HRP, Immunotech Marseille)
and the DAB Chromogen Kit (Ultratech DAB,
Immunotech Marseille). The slides were counter-
stained with haematoxylin.

Both surfaces of the tracheal cartilage were sur-
rounded by a lymphoid neoplasia (Figure 2). The
architecture of the neoplasia was diffuse and con-
sisted of large cells with round to slightly irregular
nuclei, some of them with shallow cleavage. The
nuclear membrane was thick and the chromatin
was fine with parachromatin clearing. A promi-
nent single nucleolus was situated predominantly
in the centre of the nuclei; however, in some of the
cells an impinging of the nucleolus on the nuclear
membrane could be observed. Mitotic activity was
moderate. The mitotic index (mean number of
mitoses over 10 fields examined with the x40 ob-
jective) was 3.6. Some of the mitotic figures were
atypical. The cytoplasm was slightly eosinophilic
and the cytoplasmic membrane was inconspicuous.
Apoptotic bodies were disseminated in the neo-
plastic tissue, but tingible body macrophages were
absent (Figure 3). Small, apparently differentiated,
lymphocytes were disseminated in the neoplastic
tissue as single cells or as aggregates of different

Figure 3. Diffuse large cell lymphoma. Round to slightly
irregular nuclei, thick nuclear membrane and fine chro-
matin with parachromatin clearing. Prominent single
nucleoli situated predominantly in centre of the nuclei.
Aggregates of small lymphocytes (red arrow). Staining
with haematoxylin and eosin
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Figure 4. Neoplastic cells labelled with CD79 acy anti-
body. Immunoperoxidase reaction

size. On immunohistochemistry the neoplastic cells
and small lymphocytes were not labelled with CD3
antibody. All lymphoma cells were labelled with
CD79 acy antibody. Part of the small lymphocytes
was labelled with CD79 acy while the remainder
did not express this epitope (Figures 4 and 5).

DISCUSSION AND CONCLUSIONS

It is not known why tumours in the trachea, both
in humans and animals, are rare. Their aetiology is
also not well defined. In one case long-term expo-
sure of a cat to cigarette smoke in the household
of a heavy smoker was presumed as a contribu-
tory aetiological factor in the genesis of this type
tumour (Jelinek and Vozkova 2012). An association
between feline lymphoma and passive exposure to
cigarette smoke has been proposed, but no link to
respiratory tract neoplasia is documented in this
species (Bertone et al. 2002). Histological classi-
fication of tumours of the respiratory system of
domestic animals surprisingly does not mention
lymphomas (Dungworth et al.1999).

It is interesting that extranodal lymphoma occurs
in the trachea although the mucosa associated lym-
phatic tissue (MALT), characterised as nonencapsu-
lated concentrated areas of lymphocytes including
lymph nodules, is not described in veterinary his-
tology textbooks and is not observed in histologi-
cal slides examined in common histopathological
diagnostics. On the other hand, bronchus associated
lymphatic tissue (BALT) is well known. Extranodal
marginal zone B-cell lymphoma of MALT (MALT
lymphoma) is characterised as low-grade lymphoma
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Figure 5. Neoplastic cells not labelled with CD3 anti-
body. Immunoperoxidase reaction

usually arising in a background of chronic inflam-
mation and associated with the mucosal surface of
the respiratory or enteric system (Valli et al. 2002). It
mostly appears in mature dogs and cats. MALT lym-
phomas are usually composed of small lymphocytes
of intermediate type with indented nuclei, or there
may be a more mixed pattern with larger lymphoid
cells similar to centrocytes and centroblasts. The
characteristic lesion consists of follicular hyperplasia
in a submucosal site, with progression to a mono-
morphic cell population that invades the mucosa in
a “lymphoepithelial lesion” that destroys glands and
ulcerates the surface epithelium (Valli et al. 2002).
The morphological characteristics of lymphoma in
our case were different. Head et al. (2003), how-
ever, state that low grade MALT lymphoma in the
gastrointestinal tract may undergo transformation
to high-grade lymphoma. It cannot be therefore en-
tirely excluded that such a transformation has hap-
pened in the trachea of our patient.

In our case the cytological and architectural prop-
erties were similar to large B-cell lymphoma. Large
cell lymphomas, presumably of the B-cell type, most
commonly occur in the cow, cat, horse and pig (Valli
and Gentry 2007). In the cat, diffuse large non-cleaved
cell lymphomas make up 10% and cleaved-cell lym-
phomas, 13% of lymphomas (Valli et al. 2002). Large
B-cell lymphoma includes several types of which dif-
fuse large B-cell (noncleaved, cleaved) lymphoma is
one type. This type of lymphoma is characterised by
frequent mitoses and numerous tangible body macro-
phages that, however, were not observed in our case.
Large cell immunoblastic lymphoma are character-
ised by numerous mitoses and tingible-body mac-
rophages, the cytoplasm is variable in volume and
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often deeply stained (basophilic) but this was also
not observed in this present tumour.

The presence of small, differentiated lymphocytes
in the tumour could perhaps lead to a diagnosis
of T-cell-rich B-cell lymphoma. This lymphoma
progresses slowly and is characterised by a mixed
population of numerous small cleaved-cell T cells
and large neoplastic B cells which constitute about
5% to 10% of the total population. In this case large
neoplastic B-cells predominated, and small lym-
phocytes were not numerous, did not have cleaved
nuclei and were not labelled with CD3 antibody.

In summary, a large B-cell lymphoma was diag-
nosed in the trachea of a 14-year-old shorthaired
tom cat. The subtype of the lymphoma could not be
determined because its histological picture did not
entirely correspond to any of those specified in the
official histological classification of haematopoietic
tumours in animals.

REFERENCES

Beaumont PR (1982): Intratracheal neoplasia in two cats.
Journal of Small Animal Practice 23, 29-35.

Bertone ER, Snyder LA, Moore AS (2002): Environmental
tobacco smoke and risk of malignant lymphoma in pet
cats. American Journal of Epidemiology 156, 268—273.

Cain GR, Manley P (1983): Tracheal adenocarcinoma in
a cat. Journal of American Veterinary Medical Asso-
ciation 182, 614—616.

Caswell JL, Williams KJ (2007): Respiratory system. In:
Maxie MG (ed.): Jubb, Kennedy, and Palmer’s Pathol-
ogy of Domestic Animals. Vol. 2. 5" ed. Saunders El-
sevier, Edinburgh. 523-653.

Chandra M, Riley MGI, Johnson DE (1991): Clear-cell
carcinoma in the trachea of a rat. Laboratory Animals
Science 41, 262-264.

Dungworth DL, Hauser B, Hahn FF, Wilson DW, Haen-
ichen T, Harkema JR (1999): Histological classification
of tumors of the respiratory system of domestic ani-
mals. Armed Forces Institute of Pathology, American
Registry of Pathology, World Health Organization,
Washington, DC, 71.

Fujita M, Miura H, Yasuda D, Hasegawa D, Orima H
(2004): Tracheal narrowing secondary to airway ob-

struction in two cats. Journal of Small Animal Practice
45,29-31.

Head KW, Cullen JM, Dubielzig RR, Else RW, Misdorp
W, Patnaik AK, Tateyama S, van der Gaag I (2003):
Histological classification of tumors of the alimentary
system in domestic animals. Armed Forces Institute
of Pathology, American Registry of Pathology, World
Health Organization, Washington, DC, 257.

Hill JE, Mahaffey EA, Farrell R1 (1987): Tracheal carcinoma
in a dog. Journal of Comparative Pathology 97, 705-707.

Jelinek F, Vozkova D (2012): Carcinoma of the trachea
in a cat. A case report. Journal of Comparative Pathol-
ogy, in press.

Kim DY, Kim JR, Taylor HW, Lee YS (1996): Primary
extranodal lymphosarcoma of the trachea in a cat.
Journal of Veterinary Science 58, 703-706.

Lobetti RG, Williams MC (1992): Anaplastic tracheal
squamous cell carcinoma in a cat. Journal of South
Africa Veterinary Association 63, 132-133.

Lopez A (2007): Respiratory system. In: McGavin MD,
Zachary JF (eds.): Pathologic Basis of Veterinary Dis-
ease. 4™ ed. Mosby Elsevier, St Louis. 463-558.

Patnaik AK, Lieberman PH (1979): Feline anaplastic gi-
ant cell adenocarcinoma of the thyroid. Veterinary
Pathology 16, 687-692.

Rossi G, Magi GE, Tarantino C, Taccini E, Mari S, Pengo
G, Renzoni G (2007): Tracheobronchial neuroendo-
crine carcinoma in a cat. Journal of Comparative Pa-
thology 137, 165-168.

Valli VE, Jacobs RM, Parodi AL, Vernau, V, Moore PF
(2002): Histological classification of hematopoietic
tumors of domestic animals. Armed Forces Institute
of Pathology, American Registry of Pathology, World
Health Organization, Washington, DC, 189.

Valli VEO, Gentry P (2007): Hematopoietic system. In:
Maxie MG (ed.): Jubb, Kennedy, and Palmer’s Pathol-
ogy of Domestic Animals, Vol. 2. 5™ ed. Saunders El-
sevier, Edinburgh. 107-324.

Veith K (1974): Squammous cell carcinoma of the tra-
chea in a cat. Feline Practice 4, 30-32.

Wilson DW, Dungworth DL (2002): Tumors of the res-
piratory tract. In: Meuten DJ (ed.): Tumors in Domes-
tic Animals. Iowa State Press, lowa. 365-400.

Received: 2012-03-01
Accepted after corrections: 2012-03-24

Corresponding Author:

Prof. MVDr. Frantisek Jelinek, CSc., DipL,ECVP, Veterinary Histopathological Laboratory, Sojovicka 16,

197 00 Prague 9, Czech Republic
Tel. +420 286 851 765, E-mail: jelinekvet@seznam.cz

153



