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Abstract

Case summary Skin tumours are the second-most common form of feline cancer after haematopoietic neoplasms
and are often malignant. Cutaneous lymphoma is uncommon in cats and can be classified as epitheliotropic
(typically of T-cell origin) or non-epitheliotropic (either of T-cell or B-cell origin). The present study describes a
case of multifocal cutaneous non-epitheliotropic B-cell lymphoma. The skin nodules were multiple and variable
in size; showed rapid progression; were alopecic and erythematous in appearance and pruritic and ulcerated;
and were mostly located on the trunk. Nodule biopsies revealed the presence of uniform medium-to-large round
neoplastic cells that infiltrated the dermis and subcutis. The neoplasias were consistent with a round cell cutaneous
tumour and did not show evidence of epitheliotropism. Furthermore, immunohistochemical assessments indicated
an immunophenotype characterised by round cells with a strong membrane and cytoplasmic positivity for the CD20
antigen, consistent with a lymphocyte of B-cell origin.
Relevance and novel information Cutaneous non-epitheliotropic B-cell lymphoma in cats is rare and was previously
reported to appear as single dermal and subcutaneous masses that are variable in size and generally develop in
the tarsal region. To our knowledge, this is the first report to describe multifocal cutaneous non-epitheliotropic B-cell
lymphoma in a cat.
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Introduction
Cancer is a major cause of death in humans and companion animals, and is a frequent disease in domestic cats.1,2
The skin and soft tissues of cats are the most affected
anatomical sites for neoplasias, with a variable incidence
of 27–55.7% of all tumour cases,2–5 and a malignancy rate
of over 65%.2.5 Among malignant neoplasms, tumours of
mesenchymal origin were the most common subtype,
followed closely by those of epithelial origin.6 The four
most common types of skin tumours in cats are basal
cell tumours, mast cell tumours, squamous cell carcinomas and fibrosarcomas.6–8 Cutaneous/subcutaneous
lymphoma is rarely reported (0.2–3% of the tumours in
cats) and is generally diagnosed on the basis of cytological and/or histopathological findings.9,10

Histopathological assessments can categorise cutaneous lymphoma into two forms, which have been reported
to show different biological behaviours:11 epitheliotropic
and non-epitheliotropic. In the epitheliotropic form,
malignant lymphocytes may be found within the epidermis and within the follicular hair epithelium. Cats show
a rare form of epitheliotropic lymphoma involving the
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gastrointestinal tract (lymphosarcoma) with metastases
to the lungs and skeletal muscles.12 Non-epitheliotropic
cutaneous lymphoma affects the dermis and subcutis
without involvement of the epidermis.9,13 Unlike cats, in
dogs, primary non-epitheliotropic cutaneous lymphoma
is less common than epitheliotropic lymphoma.
Literature on non-epitheliotropic cutaneous lymphoma in cats suggests a predominance of T-cell immunophenotypes.14 In human B-cell lymphoma, studies
have reported a clonally rearranged T-cell receptor, and
similar findings were described in feline B-cell lymphoma but not in the canine counterpart.15,16 The aetiology of non-epitheliotropic lymphoma is unknown, and
different causes have been hypothesised, including
chronic inflammation, surgery, trauma, metallic orthopaedic implants and viral infection. In humans, Epstein–
Barr virus and human T-lymphotropic virus type 1
infection sites have been well documented as potential
niduses for B-cell lymphomas.10,17–19 In dogs with retroviral infection, environmental pollution via contamination with phenoxyacetic acid herbicides, magnetic field
exposure, chromosomal abnormalities and immune dysfunction have been hypothesised as possible aetiologies.20 However, literature reporting the aetiological
factors in cats is still poor. Roccabianca et al10 reported
that the persistent inflammation at vaccine injection sites
could be one potential cause of the disease. Jegatheeson
et al21 reported a cutaneous non-epitheliotropic T-cell
lymphoma that developed at the site of a previous traumatic bone fracture and metal orthopaedic implant.
Epitheliotropic and non-epitheliotropic forms can
have a similar clinical appearance: both are often
described as alopecic plaques with erythema, crust or
papules, ulcers, usually itchy, warm and pain on palpation. Cutaneous lymphoma is often a fatal neoplastic
condition.22
The aim of this report was to describe the clinical and
pathological findings for a rare case of multifocal cutaneous non-epitheliotropic B-cell lymphoma in a cat.

Case description
A 10-year-old spayed female domestic shorthair cat, with
a body weight of 5.4 kg and receiving regular vaccine
prophylaxis, presented with skin nodules that had started
to appear 4 months previously. The owner initially noted
one small skin nodule about the size of a millet seed
behind the left auricle. Subsequently, another nodule
appeared in the neck region. Moderate itching was
recorded. The owner reported that, within a week, the
nodules grew in dimension and number, involving the
skin of the dorsal and ventral areas of the cat’s abdomen
and thorax. At the same time, the patient showed a tendency to isolate itself and dysorexia.
Nearly a month after the skin nodule eruption, the cat
was presented for clinical evaluation and pharmacological treatment. Corticosteroids improved the patient’s
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Figure 1 (a) A single nodular lesion, 3 cm in diameter,
localised on the medial surface of the left thigh, presenting
with a scab on the top. (b) Round, nodular lesions, localised
in the region of the thorax and abdomen. The cat was first
subjected to hair removal, which highlighted the hyperaemic
aspect of skin

appetite, mood and behaviour but had no therapeutic
effect on the skin lesions. After 10 days from the beginning of the treatment, as reported by the owner, the patient
showed swelling of the head and limbs, with the nodules
apparently increasing in size. The practitioner decided to
obtain a second opinion at the Veterinary Teaching
Hospital of the Department of Veterinary Science,
University of Parma. The patient had suffered severe ocular infection by Chlamydophila felis at a young age. It
showed irreversible anatomical eye damage and vision
dysfunction, because of which it preferred to remain
indoors. After a house relocation, the cat presented behavioural problems (fear and excitement, associated with
micturition disorders), which gradually disappeared.
Clinical examination showed the presence of numerous
cutaneous nodules, with diameters ranging from 2 mm to
>2 cm and erythematous features, scattered in different
body regions (head, neck, thorax, abdomen and distal portion of the limbs). Some of the larger nodules showed
ulceration, including a 2 cm scab on the top of a lesion that
was very difficult to remove (Figure 1), and purulent material was suspected to be present underneath the surface.
Mucocutaneous junction regions were not involved. The
presence of pain on nodule palpation necessitated patient
sedation to allow a complete and accurate clinical examination. The nodular masses were rounded, smooth,
uniform, slightly alopecic and mobile under the skin.
Lymph nodes were normal in size and shape, except for
the right popliteal nodes, which were slightly increased in
size, smooth to touch, not warm, indolent and mobile,
compared with the left nodes. Core body temperature was
38.8°C. Blood sampling was performed to obtain the complete blood count and for biochemical assessments and
serological ELISA feline leukaemia virus (FeLV) and feline
immunodeficiency virus (FIV) tests. Clinical examination
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Table 1 Immunohistochemistry protocol
Mouse monoclonal anti-CD3 (MOB-422;
Diagnostic Biosystems)
Antigen retrieval
Block endogenous peroxidase
Block to prevent non-specific
antibody binding
Primary antibody
Detection

Counterstain

Rabbit polyclonal anti-CD20 (PA5-16701;
Thermo Fisher Scientific)

Microwave for 15 mins at 400 W in EDTA buffer
pH 8
3% hydrogen peroxidase for 15 mins
BSA 1% antibody dilution buffer

Microwave for 15 mins at 400 W in 10 mM
sodium citrate buffer pH 6
3% hydrogen peroxidase for 15 mins
Normal goat serum (SIGMA G-9023; SigmaAldrich) 5% for 20 mins
Overnight 4°C, 1:25
Overnight 4°C, 1:400
– Biotinylated goat anti-mouse IgG (BA-9200;
– Biotinylated goat anti-rabbit IgG (BA-1000;
Vector Laboratories) 1:200 for 30 mins.
Vector Laboratories) 1:200 for 30 mins
– VECTASTAIN Elite ABC-Peroxidase Kit (PK– VECTASTAIN Elite ABC-Peroxidase (Kit
6100; Vector Laboratories) for 30 mins
PK-6100; Vector Laboratories) for 30 mins
– DAB peroxidase substrate Kit (SK-4100; Vector – D
 AB peroxidase substrate Kit (SK-4100;
Laboratories) for 5 mins
Vector Laboratories) for 5 mins
Mayer’s haematoxylin solution
Mayer’s haematoxylin solution

BSA = bovine serum albumin

was completed with total body radiographic examinations
in dorsoventral and laterolateral projections and abdominal ultrasonography.
Fine-needle aspiration (FNA) and two skin nodule
biopsies were performed after sedation (using the protocol recommended by Properzi et al).23 After surgical
removal of the scab on the top, a crater-like lesion was
evident and no pus was recorded. A swab of the craterlike lesion was obtained in order to investigate the presence of bacteria and fungi. Cytological specimens were
stained with May–Grünwald–Giemsa. The biopsy samples of the cutaneous nodules were formalin fixed in
10% neutral buffered formalin and embedded in paraffin. Formalin-fixed paraffin-embedded (FFPE) sections
(5 µm) were stained with haematoxylin and eosin. FFPE
immunohistochemistry (IHC) was performed according
to standard IHC methods and antibody producer data
sheet information. The antibody panel was mouse monoclonal anti-CD3 (MOB-422; Diagnostic Biosystems) to
identify T lymphocytes and rabbit polyclonal antiCD20 (PA5-16701; Thermo Fisher Scientific) to identify
B lymphocytes (Table 1).
Haematological abnormalities included a red blood
cell (RBC) count of 4.79 × 106/ml (reference interval [RI]
5.00–10.0 × 106/ml); a packed cell volume of 26.8% (RI
27.0–47%); a mean cell volume of 56.00 mm3 (RI 40.0–
55.0 mm3); a mean cell haemoglobin of 17.20 pg (RI 13.0–
17.0 pg); a mean cell haemoglobin concentration of
30.71 g/dl (RI 31.0–36.0 g/dl); and a red cell distribution
width of 15.7% (RI 17.0–22%). All other parameters were
within the respective RIs. Serum biochemical abnormalities included a total protein content of 4.70 g/dl (RI 5.40–
8.20 g/dl) and total calcium level of 12.00 mg/dl (RI
8.0–11.8 mg/dl).
Serum ELISA for FeLV and FIV yielded negative
results, and the swab results indicated the presence of
Staphylococcus intermedius. A culture of hair samples for

dermatophytes was performed and no growth was
observed.
The radiographs were negative for macroscopic
lesions, and the ultrasonography examination showed a
normal renal medulla and cortex. Cytological specimens
obtained by FNA revealed a homogeneous cell population characterised by medium-to-large round cells
(approximately 30–60 µm in diameter), abundant cytoplasm, weakly basophilic staining and occasional microvacuolations. The diameter of the nuclei ranged from
1.5-fold to more than two-fold the size of RBCs, and the
nuclei were centrally located, round or cleaved, with
occasionally >2 prominent round nucleoli. Anisocytosis
and anisokaryosis were moderate. Occasional binucleated cells were observed.
The preliminary diagnosis was malignant roundcell neoplasia with cytological features suggestive of
either a lymphoid origin or histiocytic disorders (feline
progressive histiocytosis). Histological examination of
the biopsy specimens revealed medium-to-large round
neoplastic cells, consistent with neoplastic lymphocytes that infiltrated the dermis and subcutis and
highly suggestive of a round-cell cutaneous tumour,
most likely a lymphoma. No evidence of epitheliotropism was observed. The neoplastic cells showed
moderate mitotic activity, with 25 mitotic figures per
10 high-power (× 400) fields. Immunohistochemistry
confirmed a predominant neoplastic population of
round cells with strong membrane and cytoplasmic
positivity for the CD20 antigen (B cells); only a few
non-neoplastic reactive cells were positive for the CD3
antigen (T cells) (Figure 2). Taken together, these findings
indicated a diagnosis of cutaneous non-epitheliotropic
B-cell lymphoma with pleomorphic, medium and large
cell types.
The owner elected to have the cat euthanased but did
not grant authorisation for a necropsy to be performed.

Downloaded From: https://bioone.org/journals/Journal-of-Feline-Medicine-and-Surgery-Open-Reports on 16 May 2021
Terms of Use: https://bioone.org/terms-of-use

4

Journal of Feline Medicine and Surgery Open Reports 

Figure 2 Feline cutaneous non-epitheliotropic B-cell lymphoma. (a) A population of medium and large round elements has
been highlighted, with abundant cytoplasm and a round-to-cleaved nucleus with prominent and irregular nucleolus (May–
Grünwald–Giemsa [MGG], × 40). (b) Several binucleated (arrow) cells can be seen (MGG, × 60). (c) Medium and large round
neoplastic cells infiltrate extensively the superficial and deep dermis (haematoxylin and eosin [H&E], × 20). (d) There was no
evidence of epitheliotropism in the neoplastic cells (H&E, × 40). (e–g) Neoplastic cells show strong positivity to CD20 marker
(immunohistochemistry [IHC], × 20, × 40). (f–h) Few cells show positivity to marker CD3 (IHC, × 20, × 40)
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Discussion
Cutaneous lymphoma is an uncommon neoplasia in people and animals. While epitheliotropism is rarely observed
in cats,10 cutaneous non-epitheliotropic lymphoma is the
most frequent form in cats.24 Epitheliotrophism of the
neoplastic lymphocytes results from their expression of
specific integrins, which may mediate a direct interaction
with keratinocytes.25 Similar to the findings in other species, cutaneous lymphomas mostly have a T-cell origin,
13,15,26–28 even if they are associated with bone fracture
sites,21 while B-cell tumours are considered extremely
rare.10,29 The aetiology of feline cutaneous non-epitheliotropic
lymphoma, as for dogs, is unknown;20 however, chronic
inflammation is thought to be a risk factor for its onset
and development.10,21 Among the hypothesised aetiologies,20 the role of ultraviolet radiation exposure as a possible explanation for the onset of this specific cutaneous
tumour remains a remote possibility, considering the fact
that the cat used to live indoors.
For human patients, the World Health Organization–
European Organization for the Research and Treatment
of Cancer has defined three main subtypes of primary
cutaneous B-cell lymphoma based on the cellular morphology: primary cutaneous marginal zone lymphoma;
primary cutaneous follicle centre lymphoma; and primary cutaneous large B-cell lymphoma (leg type).30 The
latter, following recent advice, seems to be the more frequently reported form in cats. Typical lesions of nonepitheliotropic lymphoma are characterised by diffuse
or nodular growth and are infrequently associated with
scaling and itching.11 Feline cutaneous non-epitheliotropic
B-cell lymphoma tends to be located in the tarsal
region,14,31 but it has also been described at vaccine injection sites.10
The cellular morphology of cutaneous non-epitheliotropic
lymphoma and the mitotic activity are highly variable,
and cellular pleomorphism can partially overlap with
that reported in dogs.20 In this case, a multifocal distribution of lesions was predominantly noted on the trunk
and abdomen regions, with different stages of lesion
evolution associated with general itching. A case report
describing a non-epitheliotropic B-cell lymphoma with
multiple cutaneous proliferations was reported in a
Weimaraner dog with the presence of lymphocytes with
atypical spindle-cell morphology.32
Feline cutaneous lymphomas are typical in older cats
(mean age 11 years),11 and the patients are usually FeLV
seronegative,13,14,28 as in this case. Even if this finding has
not been demonstrated, both circulating FeLV antigen
and integrated FeLV provirus have been identified in
tumour DNA by PCR.25 Regarding prevalence with
respect to sex and breed, females and European Shorthair
cats show the highest odds of developing a tumour in
the skin or subcutis.2,5
As reported by Neta et al,11 the masses tend to grow
very rapidly in size and number. In dogs, skin lesions

5
present as small nodules characterised by a slowly progressive development. Dogs often do not show general
signs.24 In this case, blood examinations revealed mild
anaemia associated with hypoproteinaemia and a moderate increase in total calcium levels.33 Malignant hypercalcaemia is less common in cats than in dogs.34 In cats,
this correlation has been reported in the light of the associations with retroviral infection (FeLV), lymphoma and
hypercalcaemia,35 and also in other neoplastic environments,36 particularly when involving the cutis.36–38 There
is no available literature that allows a comparison of this
haematic value between non-epitheliotropic cutaneous
lymphoma localised in the tarsal region and the form
described in this report. As reported for other neoplastic
conditions in cats,39 in our case report radiographs of the
thorax and abdomen were unremarkable, as was the
abdominal ultrasound. In dogs, the majority of cutaneous non-epitheliotropic lymphomas exhibit rapid progression and metastasis to draining lymph nodes and
subsequent systemic involvement.20 In cases of feline
multifocal cutaneous non-epitheliotropic B-cell lymphoma, metastatic episodes affecting other organs have
been reported, particularly in the liver, spleen, jejunum
and mesenteric serosa.29 In cutaneous lymphoma of the
tarsus, abdominal ultrasound shows an increase in the
number of medial iliac lymph nodes, inguinal lymph
nodes, omentum, liver and spleen.14,31 Cats with extranodal
subcutaneous lymphoma show aggressive biological
behaviour.4
The differential diagnosis for this pathology may
indicate Sézary syndrome, a rare end-stage leukaemic
variant of cutaneous T-cell lymphoma and cutaneous
lymphoid hyperplasia;40,41 disseminated cutaneous mastcell tumours;8 feline skin fragility syndrome;42 cutaneous
lymphosarcoma that could present in association with
paraneoplastic syndromes;37 cutaneous lymphocytosis, a
rare benign form characterised by proliferation of T and/
or B lymphocytes in the dermis and could be fatal when
presenting with visceral involvement;43,44 and, finally,
feline progressive histiocytosis.45
Non-epitheliotropic lymphomas affecting the skin
are poorly responsive to chemotherapy or radiation
therapy.11 Treatments described for feline cutaneous
lymphoma include the use of corticosteroids alone,
chemotherapy (CHOP protocol; vincristine and cyclophosphamide), placental lysate, and intravenous and
local administration of fibronectin. In this case, the
patient showed no dermatological benefits, even with
the use of corticoids. In cats with epitheliotropic cutaneous lymphosarcoma, corticosteroids do not induce
remission,46 while non-epitheliotropic cutaneous lymphoma shows a transient response to chemotherapy (ie,
lomustine), which is associated with a short remission
period. The prognosis is poor, with a variable median
survival time (MST) from diagnosis24,28 that is shorter
than that in patients with T-cell cutaneous lymphoma,
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which show an MST of 10.25 months.13 Burr et al14
reported that the average survival period of patients
with cutaneous lymphoma of the tarsus was 190 days,
highlighting the aggressiveness of this disorder. As
reported by Sierra et al,31 a survival period of 2.1 months
(63 days) was achieved using chemotherapy (lomustine
and prednisolone). The opposite situation is reported in
dogs, where B-lymphocyte tumours are associated a
longer survival time than T-lymphocyte tumours.20
Cunha et al29 reported a case of a cat with nodules diffusely spread throughout the skin that were compatible
with
nonepitheliotropic cutaneous lymphoma of B-cell origin, in
which the patient underwent systemic antineoplastic
therapy and showed clinical remission for a 10-month
period after diagnosis.
The choice to not proceed with post-mortem examination, owing to the owner’s decision, and the missed
popliteal lymph node needle aspiration, made it impossible to identify potential metastasis in the present case.

Conclusions
In this report, we describe a case of multifocal cutaneous non-epitheliotropic B-cell lymphoma. The primary
origin cannot be definitively assigned because of the
lack of necroscopic findings. Evidence-based exclusion
of other possible sites of origin is impossible. However,
no sign of involvement of other structures was found on
diagnostic imaging. In our opinion, for these reasons,
the primary origin is more likely than metastatic origin.
We also think that this from of multifocal cutaneous
non-epitheliotropic B-cell lymphoma should be reported
as a very rare but possible form of feline cutaneous
tumour.
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