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Abstract: Oral eosinophilic granulomas were diagnosed in 16 tigers (Panthera tigris). All lesions were located on
the hard or soft palate and typically consisted of flat or slightly raised circular ulcers. Histologic features of these
lesions were essentially identical to those seen in oral eosinophilic granulomas of domestic cats and dogs. No clinical
signs were noted in eight cases, though various degrees of inappetence, excessive salivation, and dysphagia were noted
in the other eight tigers. Six cases were not treated. Treatment for the remaining 10 cases centered on corticosteroids
and additional treatments included surgical removal, cryotherapy, antibiotics, and chlorpheniramine. Treatment with
corticosteroids did appear to be effective in some cases, though lesions would worsen after cessation of therapy and
no cases were cured. In addition, three cases developed complications possibly related to this corticosteroid therapy.
The etiology of these lesions remains unknown, though an underlying allergic condition is likely.
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INTRODUCTION

In domestic cats (Felis catus), eosinophilic gran-
ulomas (EG) are considered to be part of a larger
collection of eosinophilic skin diseases termed the
eosinophilic granuloma complex.13,16 This complex
includes indolent ulcers located on the lips and eo-
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sinophilic plaques, often located in the inguinal,
perineal, and lateral thigh regions. Eosinophilic
granulomas in domestic cats are usually located on
the caudal or medial thigh, though they can occur
anywhere on the body, including the oral cavity.14

Lesions in this complex are generally considered to
be reaction patterns to an underlying allergic dis-
order and treatment involves identification and re-
moval of the inciting allergen, though immunosup-
pression with corticosteroids is often em-
ployed.13,14,16

Oral eosinophilic granulomas have been previ-
ously reported as incidental findings in tigers
(Panthera tigris),19 though no comprehensive study
of these lesions in exotic felids has been published.
We report on 16 cases of oral eosinophilic granu-
lomas in tigers from nine institutions. Clinical
signs, treatments, histopathologic features, possible
etiologies, and treatment options are reviewed.

CASE REPORTS

Clinical history

The 16 tigers in this review consisted of 11 Ben-
gal (Panthera tigris tigris) or Bengal hybridized
with other subspecies (three males and eight fe-
males), four Sumatran (Panthera tigris sumatrae;
one male and three females), and one male of un-
known subspecies. The animals were held by six
zoological parks and two private owners located in
various states (Table 1). The median age at the time
of diagnosis was 11 yr (range 2–18 yr), though four
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Table 1. Signalment, age at diagnosis, and primary geographic location for 16 captive tigers (Panthera tigris) with
oral eosinophilic granulomas.

Case
no. Sex Subspecies

Age at histological
diagnosis (yr) Location

1 F Bengal 2 Tennessee
2 M Bengal 9 Florida
3 M Bengal 13 District of Columbia
4 F Bengal 17 Texas
5 F Bengal 18 Tennessee
6 F Bengal hybrid 4 Tennessee
7 F Bengal hybrid 8 Tennessee
8 F Bengal hybrid 10a Tennessee
9 F Bengal hybrid 15 Tennessee

10 F Bengal hybrid 16a Tennessee
11 M Bengal hybrid 16b Tennessee
12 M Sumatran 2 Hawaii
13 F Sumatran 11 Texas
14 F Sumatran 11c California
15 F Sumatran 17 Texas
16 M Unknown 10 New York

a First observed at 7 yr of age.
b First observed at 14 yr of age.
c First observed at 10 yr of age.

animals (cases 8, 10, 11, 14) were noted to have
some type of oral lesion 1–9 yr prior to histopath-
ologic diagnosis (Table 1). Cases 1, 6, 8, 9, 10, and
11 were related, and the remaining cases were pre-
sumed to be unrelated.

All EGs were located on the hard or soft palate
and typically consisted of flat to slightly raised cir-
cular ulcers (Fig. 1; Table 2). Occasionally, linear
ulcers were also present, and case 7 had a large
pedunculated mass measuring approximately 6 � 4
� 4 cm hanging into the oropharynx. Diagnosis
was made via histopathologic examination of bi-
opsy specimens.

Lesions were found during examination for other
reasons in 14 cases (88%) and no clinical signs as-
cribed to the lesions were observed. The remaining
two cases (cases 7 and 16) were examined due to
bleeding from the mouth and inappetence, respec-
tively. There were clinical signs coinciding with the
progression of the oral lesions in many cats includ-
ing inappetence (n � 6); dysphagia (n � 2); and
excessive salivation or licking (n � 2).

Treatment

Treatments for the oral granulomas varied greatly
among the cases (Table 3). Six cases (cases 4, 6, 9,
13, 15, and 16) were not treated. The primary ther-
apy for the remaining 10 cases centered on corti-
costeroids administered via various routes and for
various durations. Four cases (cases 1, 2, 5 and 11)
received only intralesional injections of methyl-

prednisolone acetate (Depo-Medrol�, Pharmacia &
Upjohn, Kalamazoo, Michigan 49001, USA; dose
range 40–160 mg). One case received intralesional
Depo-Medrol� (100 mg) and cryosurgery (case 3).
Case 8 received only oral prednisone (dose range
0.5–4 mg/kg p.o., q 24 hr). The other four cases
(cases 7, 10, 12, and 14) received a combination of
oral prednisone (dosage range: 0.2–2 mg/kg p.o. q
12–24 hr), intramuscular Depo-Medrol� (dosage
range: 0.5–1 mg/kg i.m.), and/or intralesional
Depo-Medrol� (dose range: 80–120 mg) adminis-
tration. Other adjunctive treatments for the EGs in-
cluded surgical removal (n � 1), antibiotics (n �
2), and chlorpheniramine (n � 2).

A combination of low-dose prednisone (Roxane
Laboratories, Inc., Columbus, Ohio 43216, USA;
0.2 mg/kg p.o. q 12 h) and chlorpheniramine ma-
leate (Time-cap Labs, Inc., Farmingdale, New York
11735, USA; 0.48 mg/kg p.o., q 12 h) was admin-
istered in case 10 in an attempt to decrease the risks
of adverse effects of corticosteroids. This combi-
nation seemed to decrease clinical signs (dyspha-
gia), though the most significant improvement was
seen during the first month of treatment. This ani-
mal was treated with this combination for 3 mo and
then the prednisone dose was doubled (0.4 mg/kg
p.o. q 12 h). This animal also received intralesional
injections of Depo-Medrol� (dose range: 80–120
mg) whenever immobilized for evaluations (q 2–4
months). Increasing the chlorpheniramine dose to
0.72 mg/kg p.o. q 12 h resulted in sedation in this
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Figure 1. Oral cavity of a Sumatran tiger with oral eosinophilic granulomas. There are multiple, slightly raised
ulcers present on the soft and hard palates.

animal, which resolved immediately after decreas-
ing the dose back to 0.48 mg/kg p.o. q 12 h.

The degree and duration of success of these var-
ious treatments were difficult to determine, as many
of the clinical signs were intermittent and vague.
Additionally, many animals were not reimmobili-
zed specifically to evaluate success of therapy, and
lesions were not frequently reassessed. For cases
that were reevaluated, or for which clinical signs
could be monitored, lesions were smaller and clin-
ical signs improved when animals received corti-
costeroids administered by any route. However, le-
sions or clinical signs would worsen after cessation
of treatment and no tiger was considered cured at
any point.

Three of the five individuals which received oral
steroids developed complications that may have
been related to therapy (Table 3). Immunosuppres-
sion due to corticosteroid use may have predis-
posed cases 7 and 8 to infections. The adrenal cor-
tical atrophy seen in case 14 suggests suppression
of the hypothalamic–pituitary–adrenal axis and
highlights the importance of not stopping the ad-
ministration of these drugs abruptly.

Histopathology

A total of 20 biopsy specimens were available.
At least one sample was available from each case,
and follow-up samples were available from three
animals. The cases were initially diagnosed by pa-
thologists at different institutions, then all speci-
mens were microscopically reviewed by one author
(MMG). All specimens involved the oral mucous
membrane, were ulcerated, and extended to lateral
margins in the biopsy samples. One specimen in-
vaded underlying buccal skeletal muscle. In all but
two cases, eosinophils were the predominant cell
type, with fewer neutrophils, histiocytes, mast cells,
lymphocytes, and plasma cells. In two specimens
with extensive ulceration, neutrophils were present
in slightly greater numbers than eosinophils. Large
aggregates of eosinophils and eosinophilic debris
were contiguous with the ulcerated surface in 13
specimens (Fig. 2). Collagen degeneration without
granuloma formation was present in all specimens,
but was usually mild. Two morphologic variants of
granuloma formation were seen: eosinophilic and
collagenolytic (Table 2). Eosinophilic granulomas
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Table 2. Initial gross appearance and histologic characteristics of eosinophilic granulomas in 16 captive tigers
(Panthera tigris).

Case
no.a Initial gross lesion Cell typesb

Granuloma

Locationc Typed

1 1.5-cm-diameter circular raised ulcerated plaques on
soft palate

e, n, h, m, l, p sur, sup eos, col

2 oval ulcerated plaque with 2–3 linear ulcers on soft
palate

n, e, h, m, l, p NA none

3 6-cm circular palatine ulceration e, n, h, m, l, p sur, sup eos, col
4a 0.5–1.5-cm-diameter raised, granular, tan/white flat

lesions on soft palate
e, n, h, m, l, p sur, sup eos

4b — e, n, h, m, l, p NA none
5 raised ulcerated oval plaque on caudal hard palate e, n, h, m, l, p sur, sup eos
6 3–4 multifocal to coalescing 1–2-cm-diameter raised

circular ulcerations on soft palate
e, n, h, m, l, p, ln sur, sup eos

7 6 � 4 � 4-cm pedunculated pharyngeal mass and
smaller flat ulcer on soft palate

e, n, h, m, l, p sur, sup col

8 2 � 3-cm ulcer on soft palate e, n, h, m, l, p sur, sup eos
9 1.5 � 0.8-cm oval ulcer on soft palate n, e, h, m, l, p NA none

10 1 � 2-cm raised plaque on soft palate e, n, h, m, l, p sur, sup eos
11 multiple circular slightly raised ulcerations on pala-

tine arches
e, n, h, m, l, p sur, sup eos

12a oral plaque on hard palate e, n, h, m, l, p sur, sup eos, col
12b — e, n, h, m, l, p NA none
13 multiple raised ulcerated masses on caudal hard and

soft palate
e, n, m, h, l, p, ln sur

14a flat irregular lesion over 75% of hard palate e, n, m, h, l, p, ln NA none
14b — e, n, m, h, l, p, ln NA none
14c — e, n, m, h, l, p, ln NA none
15 several 1.0-cm-diameter well-demarcated raised

plaques on upper palate
e, n, m, h, l, p, ln sur, sup eos

16 oblong to oval erythemic area on soft palate e, n, h, m, l, p deep col

a Case no.—Different letters indicate different sampling dates from the same animal.
b Cell types listed in order of predominance: e � eosinophils; n � neutrophils; h � histiocytes; m � mast cells; l � lymphocytes; p

� plasma cells; ln � lymphonodular hyperplasia.
c Histologic location of granuloma: sur � surface aggregates of eosinophils; sup � granulomas in superficial submucosa; deep �

granuloma in deep tissues; NA � no granuloma in specimen.
d Predominant type of granuloma: eos � eosinophilic granuloma; col � collagenolytic granuloma.

had a core of coagulated eosinophilic debris sur-
rounded by a zone of viable and degranulated eo-
sinophils, in turn surrounded by a zone of macro-
phages and multinucleate cells (Fig. 3). Collagen-
olytic granulomas had a core of degenerative col-
lagen delineated by eosinophils (so-called ‘‘flame
figure’’), and an outer zone of macrophages and
multinucleate cells (Fig. 4). Eosinophilic granulo-
mas alone were seen in 7 specimens and collagen-
olytic granulomas were seen in 2 specimens. Three
specimens had both forms of granulomas. Four of
the specimens had no granulomas, two of which
were follow-up biopsies from cats that had previ-
ously had granuloma formation in the lesion. Gran-
ulomas were superficial and generally just beneath
the ulcerated surface in 11 specimens. In only one

specimen was a granuloma deep in the submucosa
near the muscular interface.

The lesions in three of the tigers had prominent
mast cell components, which were persistently
found in two follow-up biopsies from one of these
cats. Lymphonodular hyperplasia was seen around
or adjacent to blood vessels at the periphery of le-
sions in six specimens, three of which were from
the same tiger. Five of the specimens with lym-
phonodular hyperplasia also had the prominent
mast cell component. All specimens had varying
degrees of neovascularization, and all but four had
scarring adjacent to the ulcerated regions or around
the periphery of the submucosal inflammatory in-
filtrate. Mucosa, present in all but three specimens,
was consistently hyperplastic. In seven specimens,
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Table 3. Treatments, complications of treatment, and possible related problems in 16 captive tigers (Panthera
tigris) with oral eosinophilic granulomas (EG).

Case
no. EG treatments

Complications of EG
treatment Problems possibly related to EG

1 Depo-Medrol�a i.l.b none none
2 Depo-Medrol� a i.l.b none mild eosinophilic enteritis
3 cryosurgery; Depo-Medrol� a i.l.b none mild eosinophilia
4 none none one episode of eosinophilia
5 Depo-Medrol� a i.l.b none none
6 none none none
7 Depo-Medrol� a i.l.b; corticosteroids

p.o.; trimethoprim sulfa p.o.; sur-
gical excision

pharyngeal and tonsillar
botryomycosis

none

8 prednisone p.o.; amoxicillin p.o.; tri-
methoprim sulfa p.o.; chlorphenir-
amine p.o.

cryptococcal pneumonia allergic dermatitis

9 none none none
10 Depo-Medrol� a i.l.b or i.m.; chlor-

pheniramine and low-dose predni-
sone p.o.

none none

11 Depo-Medrol� a i.l.b none none
12 prednisone p.o. and i.m. none none
13 none none none
14 Depo-Medrol� a i.m.; prednisone

p.o.
aspiration pneumonia; adre-

nal cortical atrophy; hep-
atopathy

peripheral eosinophilia; bone mar-
row eosinophilia, eosinophilic en-
teritis

15 none none eosinophils in small intestine, lymph
nodes, and skin

16 none none none

a methylprednisolone acetate (Depo-Medrol�, Pharmacia & Upjohn, Kalamazoo, Michigan 49001, USA).
b i.l. � intralesional.

the mucosa had mild intracellular and intercellular
edema with mild neutrophilic or eosinophilic exo-
cytosis, generally adjacent to the ulcerated region.
In one specimen, there was diffuse moderate dys-
plasia of the mucosal basal cell layer, characterized
by a discreet basophilic zone of thickening due to
hyperplasia and increased mitotic index. Filamen-
tous bacteria, small bacilli, or coccoid bacteria were
seen on the surface of ulcerated regions in seven
of the biopsies, two of which were from the same
tiger, and the bacteria extended into the surface ag-
gregates of eosinophils in six of these specimens.
Dental tartar was seen on the ulcerated surface of
one specimen. Bacteria were not seen in the gran-
ulomas in H&E stained sections.

Etiological investigations

Skin testing: Cases 8 and 10 received intrader-
mal skin testing for allergens in a manner similar
to that for domestic dogs.17 Briefly, each tiger was
tested for 57 antigens by injection of 0.1 ml of
stock antigen intradermally. Histamine and saline
injections served as positive and negative controls,

respectively. Case 8 had a moderate reaction to
Johnson grass, yellow dock weed, mosquito, sheep
wool, and dog epithelium antigens. Case 10 had
moderate reactions to sheep wool, cat epithelium,
ragweed mix, cockroach, and house dust mite an-
tigens. Both animals had strong reactions to red ce-
dar/juniper trees (Juniperus sp.) antigens, which
were present near their enclosures. Neither animal
could be treated with avoidance or desensitization
therapy.

Calicivirus immunohistochemistry: Biopsies
from four cases were submitted to the School of
Veterinary Medicine at the University of California
at Davis. In addition, a noneosinophilic oral ulcer
from a tiger with suspected Calicivirus infection at
one of the facilities was used as a positive species-
specific control. Formalin-fixed, paraffin-embedded
samples were immunohistochemically stained with
the use of the monoclonal antibody antifeline cali-
civirus CV8-1A (c) provided by Custom Monoclo-
nals, Inc., as has been described for domestic cats.10

None of the EG cat samples was positive, where-
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Figure 2. Oral mucous membrane, tiger. Note diffuse sheets of eosinophils in submucosa, a submucosal granuloma
(large arrows), and a coagulum along the ulcerated surface (small arrows). H&E, bar � 400 �m. Inset: higher mag-
nification of surface coagulum comprised of degranulated eosinophils. H&E, bar � 80 �m.

as the sample from the suspected Calicivirus-in-
fected animal was positive.

Viral PCR and isolation: Frozen tissue from cas-
es 1 and 9 and fresh tissue from cases 2 and 11
were submitted for virus identification and isola-
tion. Tissue was analyzed for evidence of feline
Herpesvirus with the use of previously described
PCR methods4 and for feline Calicivirus with the
use of PCR (M. Abdelda, pers. comm.). Samples
were also submitted in Dulbecco’s modified eagle’s
media (Biowhittaker� Cambrex BioScience, Walk-
ersville, Maryland 21793, USA) for virus isolation.
PCR results on all tissues were negative, and no
virus was isolated.

DISCUSSION

The etiology of oral eosinophilic granulomas in
these tigers is still unknown. Evidence in support
of an allergic etiology (e.g., insect, food, or atopy)

for these lesions includes the skin test results of
cases 8 and 10; the noneosinophilic allergic der-
matitis also present in case 8; the seasonality of
clinical signs in case 10; and the improvement of
the lesions after treatment with corticosteroids. In
addition, all but one of the 16 cases were located
in the southern United States or Hawaii, where en-
vironmental plant allergens may be present for a
longer duration than in more northern climates.

A definitive link between EGs and allergies in
domestic cats has not been shown.13 Alternative eti-
ological theories postulated include low-grade bac-
terial infections,15,21 chronic trauma caused by ex-
cessive licking,13 auto-immune disease,2,23 and fe-
line leukemia virus.13 Although some of the lesions
in these tigers contained a superficial bacterial com-
ponent, the bacterial morphology was highly vari-
able, and likely represented secondary opportunis-
tic colonization. No evidence of any of the other
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Figure 3. Oral mucous membrane of a tiger with an eosinophilic granuloma (arrowheads). Note histiocytes, mul-
tinucleated cells, and eosinophils oriented around a coagulum of eosinophilic debris (e). H&E, bar � 350 �m.

factors listed above was found in any tiger in the
present report.

A genetic predisposition for EGs has been de-
scribed in Siberian huskies,12 cavalier King Charles
spaniels,1,6 and a colony of specific pathogen free
cats.13 No underlying allergic cause was found in
those animals, and the only successful therapy was
corticosteroids.12,13 In those studies, most affected
animals were young and, in the cats, lesions re-
solved as the animals aged. Genetic predisposition
may be involved in the etiology of these lesions in
tigers. Six of our 16 cases were related to each
other, partially due to intentional inbreeding for
production of white hair coats. However, the other
10 cases in this study were not related. Thus, al-
though genetics may play a role in this syndrome,
it is not the only explanation. Additionally, a heri-
table role in this syndrome does not exclude an un-
derlying allergy as the primary etiology, as the al-
lergy itself may be inherited.18

Some viruses may cause eosinophilic skin dis-
eases. Viral particles consistent with Calicivirus
were observed via electron microscopy on tissue
from an oral eosinophilic granuloma in a domestic
cat.9 Feline herpesvirus has been implicated in eo-
sinophilic dermatitis in both domestic cats3 and
cheetahs (Acinonyx jubatus).8 However, no evi-
dence of either Calicivirus or Herpesvirus was
found in any of the animals in the current study.

Histologic features of the lesions seen in these
tigers closely resemble eosinophilic granulomas
seen in cats, dogs, and horses.5,20 The lesions are
also similar to the oral eosinophilic granulomas
seen in black rhinoceros, but lack the mucosal ep-
ithelial features resembling superficial necrolytic
dermatitis seen in that species.11 One case had some
basal cell atypia in the mucosa that was considered
an unusual presentation and possibly represented a
preneoplastic change.

Without a defined etiology, making rational rec-
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Figure 4. Oral mucous membrane of a tiger with a collagenolytic granuloma (arrows). Note histiocytes, multinu-
cleated cells, and degranulated eosinophils oriented around a segment of degenerative collagen (c). Sheets of eosinophils
surround the granuloma. H&E, bar � 110 �m.

ommendations for therapies is difficult. Although
these lesions appear to respond to corticosteroids,
the risks of using these medications must be bal-
anced against the benefit gained in treating the le-
sions. The combination of a low dose of prednisone
and an antihistamine seemed to provide clinical im-
provement while minimizing the risks of immuno-
suppression. Intralesional deposition of corticoste-
roids also seemed to be effective, and no adverse
effects were reported. Unfortunately, as seen in do-
mestic cats,7 the lesions in these tigers recurred or
worsened after cessation of therapy. However,
many of the tigers in this study were not treated
and showed no outward clinical signs, indicating
that therapy may not be warranted in every case.
In the absence of clinical signs, the success of ther-
apy was difficult to evaluate, as the lesion could
not be monitored continuously. Operant training for
open-mouth presentation would aid clinicians in
monitoring response to therapy without the need for
general anesthesia.

Other therapeutic options have shown some suc-
cess in domestic cats with EG, including other im-
munosuppressive agents such as cyclosporin,22

chlorambucil,13 hyposensitization,7 injectable
gold,13 and radiation or laser surgery.13 If a viral
cause is elucidated, specific antiviral medication
may be warranted.

In conclusion, oral eosinophilic granulomas ap-
pear to be an underreported syndrome in tigers.
Corticosteroid therapy may be effective, but should
be used with caution, and lesions may recur after
cessation of therapy. Further investigations into the
etiology of and effective treatment for these lesions
are needed.
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