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ABSTRACT. A 6.5-year-old, male, non-castrated pet rabbit was presented with generalized exfoliative dermatitis,
depression and anorexia. Skin laboratory examinations were negative for ectoparasites, bacteria and fungi whereas tho-
racic radiography revealed a large mediastinal mass. Complete blood and biochemical examinations did not show any-
thing abnormal. Thymoma was suspected and therapeutic options were discussed but the owner declined. Supportive
and symptomatic therapy was of no avail and severe deterioration of systemic symptoms necessitated euthanasia.
Necropsy revealed a whitish-gray mass on the anterior and lower part of the mediastinum and pale voluminous liver.
Histopathology confirmed the presence of thymoma and the hypothesis of thymoma-associated exfoliative dermatitis

along with hepatic cirrhosis.

Keywords: Rabbit, Thymoma, Dermatitis, Paraneoplastic, Cirrhosis
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INTRODUCTION

Exfoliative dermatitis in rabbits is a challenging
multifactorial disease that can be attributed to
malnutrition, ectoparasitosis, dermatophytosis, cheyl-
letielosis, Malassezia dermatitis, sebaceous adenitis
(Jassies-van der Lee et al., 2009; Miller et al., 2013),
dermatosis with response to zinc (Bentley and Grubb,
1991), epitheliotropic lymphoma (White et al., 2000),
erythema multiforme (Scott, 2010), or can be associated
with mediastinal (Florizoone, 2005; Rostaher-Prélaud
et al., 2013) and interface hepatitis (Florizoone et al.,
2007). Paraneoplastic exfoliative dermatitis in rab-
bits is rare in veterinary medicine. Five cases have
been reported to this point, from which only 4 were
completely diagnosed with a post-mortem histopatho-
logical examination. One was consistent with thymic
lymphoma (Rostaher-Prélaud et al., 2013) and the other
3 were thymomas (Florizoone, 2005; Rostaher-Prélaud
etal., 2013). Thymoma, though uncommon, is the most

common mediastinal mass in rabbits (Clippinger et
al., 1998; Morrisey and McEntee, 2005). Diagnostic
approach requires a prompt history, a careful clinical
and dermatological examination, imaging and biopsy
to confirm diagnosis. Additionally, only two exfoliative
dermatitis cases have been related to hepatitis; one was
described as interface hepatitis and was comparable to
autoimmune hepatitis in man (Florizoone et al., 2007),
and the other was of non-immune-mediated origin (Isasi
etal., 2012). To the authors’ knowledge, this is the first
case of paraneoplastic exfoliative dermatitis in rabbit
related to thymoma along with hepatic disease.

CASE HISTORY

A 6.5-year-old, male, non-castrated pet rabbit, weigh-
ing 1.7 kg, was referred to our Clinic with a history of
at least one month non pruritic scaly dermatitis and
blepharitis, accompanied with anorexia and depres-
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sion the last week. The rabbit was not vaccinated or
dewormed, fed a balanced diet, that included hay/pellet
and fresh fruits and vegetables, and housed indoors with
two other female rabbits, but in an individual enclosure.
The other rabbits were clinically healthy, since they did
not exhibit clinical signs of any type. According to the
history demodicosis was suspected based on a positive
skin scraping and antiparasitic therapy with ivermectin
(Valaneq®, Merial) 0.4 mg/kg SC twice every 15 days
was started. However, since no improvement was seen
additional therapy was suggested by the referring vet-
erinarian including fusidic acid eye ointment (Fucidin®,
Leo Pharmaceutical Hellas S.A.) BID, dexpathenol
cream (Bepanthol®, Bayer AG) BID and enrofloxacin
(Baytril®, Bayer Animal Health GmbH) 5 mg/kg PO
SID for the last three days but this also was of no avail.
No medication had been given before the appearance
of skin lesions.

Fig 1: Hypotrichosis in the base of ear pinnae, alopecia
over the neck region along with erythema and scaling.

Fig 2: Symmetrical periocular lesions characterized by
alopecia, crusting, scaling and erythema

Fig 3: Lateral chest radiograph: Soft tissue mass in the
cranial mediastinum. Notice the characteristic elevation
of the trachea.

Upon clinical examination generalized non-pruritic
dermatitis, depression, weight loss and reluctance to
move were noticed. Skin lesions were characterized
by hypotrichosis, alopecia, erythema, copious whitish
scales, crusting and follicular casts. The main affected
areas were the face, the neck, the sternum, the dorsum,
the abdomen and the inner thighs (Figure 1). Severe
bilateral erythroderma of the eyelids, blepharedema,
periocular crusting and scaling dermatitis, blepharitis
and mucopurulent ocular discharge were also observed,
whereas a superficial corneal ulcer and cataract were
also present in the left eye (Figure 2). Multiple super-
ficial and deep skin scrapings from the lesional areas,
acetate tape impression smears, trichograms and a
DTM culture were negative for parasites, bacteria and
fungi. Thorax auscultation as well as the palpation
of the abdomen, appeared normal. Complete blood
and biochemical examinations did not show anything
abnormal. Lateral and ventrodorsal thoracic radiogra-
phy revealed a space-occupying mediastinal mass in
the cranial thoracic cavity (Figure 3).

A paraneoplastic exfoliative dermatosis due to sys-
temic causes was suspected, whereas the differential
diagnosis included thymoma, thymic lymphoma, epi-
theliotropic lymphoma and/or hepatitis. Multiple skin
biopsies to confirm diagnosis and surgical removal of
the mass were recommended, but the owner declined
due to possible fatal side effects.

Symptomatic treatment and supportive therapy initiated
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Fig 4: Non-homogeneous, greyish mass occupying the
lower, anterior mediastinum, compatible with thymoma.

with rehydration fluids: Lactated Ringer’s Solution iv,
along with antibiotics: enrofloxacin (Baytril®, Bayer
Animal Health) 5Smg/kg PO BID for 15 days, meloxi-
cam (Novacam®, AST Pharma) 0.25mg/kg SID for 7
days and probiotics (Florentero®, Candioli) 1 cc PO
SID. Local ophthalmic treatment with azythromycin
(Azyter” eye drops, Laboratoires Thea) in the left eye
for 3 days and tobramycin (Tobrex® eye ointment,
Alcon) TID for 7 days in both eyes were also adminis-
tered. To improve the intense desquamation of the area,
30% propylene glycol, applications over the head were
performed. Force feeding with critical care diet (Critical
Care®, Oxbow), high-fiber supplements (Immune sup-
port®, Oxbow) 1tab PO SID, antiseborrheic shampoo
(Douxo Séborrhée® Shampooing, Sogeval) once weekly
as well as daily change of the substrate were also rec-
ommended. Upon re-examination 45 days later, severe
deterioration of systemic signs and radiography findings
along with severe dyspnea, necessitated euthanasia.

On necropsy, a non-homogeneous, whitish-gray mass
measuring 3 x 3 x 2.5 cm was detected in the ante-
rior and lower part of the mediastinum. Free flowing,
clear liquid was present in the thoracic and abdominal
cavity. The lungs were emphysematous and the liver
appeared discoloured (Figure 4). Histopathology of
the mass revealed a moderately cellular neoplasm
composed of a dual population of polygonal and round
cells arranged in small nests and trabeculae. Polygonal
cells had distinct cell borders, abundant eosinophilic
cytoplasm and basophilic nuclei. Round had indistinct
cell borders, a variable amount of granular eosinophilic

Fig 5: Histo thymus: neoplastic population of large
epithelial cells arranged in small nests and trabeculae
disrupt the normal thymic architecture. Haematoxy-
lin-eosin staining, bar=100um.

cytoplasm, round to oval nuclei with finely-stippled
chromatin and one variably distinct nucleolus. Multi-
focally scattered throughout the neoplasm were many
tingible body macrophages (Figure 5). Histopathologi-
cal examination of skin samples showed transepidermal
and follicular apoptosis with severe hyperkeratosis,
mild to moderate lymphoplasmacytic dermatitis and
generalized absence of sebaceous glands (Figure 6).
Moreover, histological examination of the liver showed
distortion of the hepatic architecture. Specifically, por-
tal areas were markedly expanded and adjacent portal
triads were bridged with bands of poorly cellular con-

Fig 6: Histo skin: severe hyperkeratosis and mild infil-
tration by lymphocytes and plasma cells. Haematoxy-
lin-eosin staining, bar=250um.
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Fig 7: Histo liver: hepatic architecture is distorted
due to severe fibrosis. Haematoxylin-eosin staining
bar=100pum.

nective tissue, rich in collagen and blood vessels (bring-
ing fibrosis). Multifocally, fibroblasts disrupted the
limiting plate and extended into the adjacent periportal
parenchyma and separated, surrounded, and replaced
hepatocytes that were often degenerate with swollen
vacuolated cytoplasm or necrotic with shrunken hypere-
osinophilic cytoplasm and karyolytic or karyorrhectic
nuclei. Areas of fibrosis were multifocally infiltrated
by scattered lymphocytes and neutrophils. Hepatocytes
exhibited a degree of atypia (mild anisocytosis and
anisocariosis, occasionally more than one prominent
nucleolus) (Figure 7).

Based on the localization of the mediastinal mass
and the histological findings, the diagnosis of mixed
lymphoepithelial thymoma and thymoma-associated

exfoliative dermatitis, along with hepatic cirrhosis was
established.

DISCUSSION

Thymomas and thymic lymphomas represent the pri-
mary mediastinal masses in rabbits (Clippinger et al.,
1998; Florizoone, 2005; Morrisey and McEntee, 2005).
To date, they appear to be more common than previ-
ously reported, though there is still not much informa-
tion about their frequency of occurrence (Kiinzel et
al., 2012; Snook et al., 2013). Signs of disease differ
from those seen in other species such dogs, cats or
humans (Clippinger et al., 1998; Florizoone, 2005).
Main signals include dyspnea, fatigue, depression and
characteristically bilateral exophthalmos as a result of

precaval syndrome (Clippinger et al., 1998; Morrisey
and McEntee, 2005). Oedema of the neck, head, and
forelimb, lack of appetite, coughing and bilateral pro-
lapse of the third eyelid may also be present. Ausculta-
tion of the thorax may reveal muffled heart sounds or
a heart murmur, and diminished lung sounds, due to
the decreased compressibility of the chest (Florizoone,
2005; Kiinzel et al., 2012). Even though many of the
above symptoms were present in our case, thymoma
was not in the first line, since there was absence of
exophthalmos, no dyspnea and auscultation findings on
admission. Only upon re-examination, further disten-
tion of the mediastinal mass resulted in severe dyspnea.

Radiographs, ultrasonography and CT are used for the
diagnostic imaging of mediastinal masses in rabbits. In
thoracic radiographs, a soft-tissue mass in the cranial
mediastinum is visualised, which causes a characteristic
elevation of the trachea, findings compatible with our
case. Its consistency can be verified via ultra-sonogra-
phy. Ultrasound-guided FNA may be diagnostic and
give good information about the mass origin, unless
there are too few cells for an evaluation (Kiinzel et al.,
2012). Cross-sectional imaging with CT provides the
most detailed information regarding the full extent of
the disease and consistency of the mass (Weisbroth,
1994). Diagnostic cytology may reveal variably sized
well-differentiated lymphocytes and epithelial cells, as
well as mast cells, eosinophils, macrophages, melano-
cytes, plasma cells and neutrophils (Zitz et al., 2008).
Definite diagnosis of lymphoma requires fine needle
aspiration or biopsy. In lymphoma, which is the primary
differential for a cranial mediastinal mass in a rabbit,
small, mature lymphocytes are dominant (Florizoone
et al., 2005; Rostaher-Prélaud et al., 2013). In our case
diagnosis was guided only by radiographs, since the
owner declined any more exams in the first place.

Liver disease has been also incriminated to cause
exfoliative dermatitis in rabbits. More specifically, this
has been observed in one rabbit with interface hepatitis
comparable to human autoimmune hepatitis (Florizo-
one et al., 2007), and another in a rabbit with bacterial
chronic hepatitis (Isasi et al., 2012). The mechanisms
of this condition are still under speculation. It appears
to be related to an immune-mediated response in which
T-cells, originating from the internal organs, affect the
cells in the dermis and epidermis (Isasi et al., 2012). In
our case hepatic cirrhosis could be attributed to several
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causes. However, post mortem and histopathological
examination excluded parasitic and bacterial disease as
well as neoplasia and liver lipidosis. Interface hepatitis
can be associated with hepatocytic damage, necrosis
and progressive fibrosis that ultimately leads to liver
cirrhosis. Nevertheless, at this point the cause of the
fibrotic process of the liver is difficult to establish.

In affected with thymoma rabbits there aren’t any
significant changes in hematology, serum and bio-
chemistry tests (Kiinzel et al., 2012). Hypercalcemia
has been previously discussed, but a possible influence
of diet and Ca metabolism on the serum concentration
of calcium in rabbits has not been taken into consid-
eration (Weisbroth, 1994; Rosenthal et al., 1995).
Hyperglycemia may be present but it is considered
to be stress-induced (Kiinzel et al., 2012). Thus far,
immune disorders have not been described in rabbits
with these tumours. In addition, hepatic disorders can
be challenging to diagnose via basic serum biochem-
istry findings, as there are no liver-specific enzymes
in the rabbit (Vennen and Mitchell, 2009). In our case
complete blood and biochemical examinations were
were not conclusive. Total bilirubin and y-GT may
be useful combined with ultrasonography (Harkness
et al., 2010). However, they are usually not part of a
basic serum biochemistry profile and were therefore
not included in this case.

Thymomas have the potential to cause significant
morbidity and mortality (Clippinger et al., 1998).
Various treatment options are available depending
on the case, including surgery, chemotherapy, and
radiation therapy (Clippinger et al., 1998; Morrisey
and McEntee, 2005; Kiinzel et al., 2012). They are
generally considered to be benign; and there is great
potential for treatment to be curative. Metastasis can
occur but is quite rare (Morrisey and McEntee, 2005);
only one case is reported with metastasis to thoracic
organs and abdominal lymph nodes in a rabbit with a
thymoma (Heatley and Smith, 2004). Consequently,
the sooner the mass is detected, the better the potential
outcome (Clippinger et al., 1998; Florizoone, 2005;
Kiinzel et al., 2012). Surgical removal is the treat-
ment of choice, with good long-term postoperative
survival rates (Clippinger et al., 1998; Morrisey and
McEntee, 2005; Kiinzel et al., 2012). The most com-
mon complication after surgical resection of thymoma
in rabbits is acute perioperative death (Turek, 2003).

Survival time without treatment has been documented
in only 3 cases with an average survival period of 6
months (Kiinzel et al., 2012). In the present report, no
metastasis was observed and therefore the prognosis
looked fair, with the anaesthetic risk being the primary
concern. The therapeutic options were discussed, but
the owner hesitated due to possible fatal side effects.
Later, euthanasia was recommended, since the clinical
signs and radiography findings worsen.

Based on the predominant cells, thymomas are cat-
egorized as lymphocyte predominant (>50% lympho-
cytes), epithelial predominant (>50% epithelial cells)
and mixed lymphoepithelial (50:50 cells) (Kiinzel
et al., 2012), the latter being the category of which
our case came under. It seems possible that abnormal
antigen presentation of neoplastic thymic epithelial
cells triggers a T-cell mediated process, resulting in
autoimmune disease (Carpenter and Holzworth, 1982;
Rottenberg et al., 2004).

Thymoma has a key role in causing exfoliative
dermatitis in several species. The pathophysiology
of thymoma-associated exfoliative dermatitis in cats
has yet to be completely determined. A number of
theories have been hypothesized and are focused on
the role of the normal thymus in the development of
the immune system (Rottenberg et al., 2004). In dogs
and cats, an association is present between thymoma
and myasthenia gravis and in cats between thymoma
and exfoliative dermatitis (Carpenter and Holzworth,
1982; Kesler et al., 2004; Gross et al., 2005). In rab-
bits, the latter, though rare, is possible (Florizoone,
2005). The present case shares many characteristics
with exfoliative dermatitis in cats. The lesions in cats
appear as non-pruritic white scales with focal areas
of alopecia, sometimes with erythema. Histologically
a cell-poor interface dermatitis is found (mild lym-
phocytic exocytosis, apoptosis of keratinocytes in the
basal cell layer and to a lesser extent in the stratum
spinosum). Areas of cell-rich interface dermatitis as
well as loss of sebaceous glands are typical findings
(Carpenter and Holzworth, 1982). In addition, two
cases of exfoliative dermatitis have been described in
cats, in which no evidence of internal disease or neo-
plasia was found after necropsy, suggesting that this
disease was an indicative reaction pattern of immu-
nity driven by non-exclusive feline thymoma T cells
(Gross et al., 2005). In human dermatology, exfoliative
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dermatitis has been described very well and related to
paraneoplastic syndromes (lymphoma and leukemia,
but not as a thymoma-associated), adverse reactions to
drugs, cutaneous manifestations of Sezary syndrome
and idiopathic causes (Boyce and Harper, 2002; Isasi
etal., 2012).

Demodex cuniculi is rarely found in skin scrapings
taken from rabbits (Harvey, 1990). Even though its
pathological significance is unknown, this parasite is
considered a normal resident of the epidermis and hair
follicle of rabbits (Harvey, 1990). Affected rabbits
can show variable levels of pruritus (Paterson, 2006),
or can be completely normal (Jenkins, 2001). On the
other hand, adult onset demodectic mange in dogs and
cats has been associated with systemic disease and with
the administration of immunosuppressive chemicals
(White et al., 1987; Mueller, 2004). In our case the
absence of repetitive positive skin scrapings and the
absence of parasitic elements in the histopathology
preparations further support previous reports that its

can be incidental. However further research is required
to better understand its aetiopathogenesis in rabbits.

Conclusively, thymomas though relatively uncom-
mon, have been related to exfoliative dermatitis in rab-
bits. Autoimmune interface hepatitis and non-immune-
related hepatitis, have also been reported in cases with
exfoliative dermatitis. Both hepatic disorders and
thymic neoplasia in rabbits are challenging conditions
to diagnose. Generalized scaling disorders, coupled
with concurrent histologic changes of lymphocytic
mural, interface dermatitis and absence of sebaceous
glands should induce the clinician to search for a sys-
temic cause, and include thymic neoplasia on the top
and/or hepatic disorders in differential diagnosis.
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