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Case Reports

Persistent Conjunctival Papilloma Due to Oral 
Papillomavirus Infection in a Rabbit in New 

Zealand
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A 3-y-old female Flemish Giant pet rabbit developed a papilloma on the right nictitating membrane. Although the papil-
loma was excised surgically, it promptly recurred. Examination of the eye 10 wk after surgery revealed that in addition to 
the initial mass, 2 smaller papillomas were present on the lower eyelid. All 3 masses were excised, and histology revealed 
papillomatous hyperplasia of the conjunctival epithelium, koilocytosis, and intranuclear viral inclusions. Polymerase chain 
reaction amplifi ed papillomaviral DNA from the largest papilloma. Sequencing of the amplicon revealed 99.3% homology 
with rabbit oral papillomavirus (ROPV). All 3 masses recurred after removal. In addition, the rabbit was noted to be losing 
weight. Weight loss continued until the rabbit died 3 mo later. All 3 papillomas persisted until death. This article provides the 
fi rst description of ROPV causing conjunctival papillomas and is the fi rst report of ROPV from the southern hemisphere. The 
persistence of the papillomas in this case is also unusual and may suggest that ROPV-induced conjunctival papillomas are 
less likely than oral papillomas to spontaneously regress. Alternatively, the death of this rabbit may indicate a compromised 
immune system that allowed papillomaviral persistence. 

Abbreviations: CRPV, cottontail rabbit papillomavirus; PCR, polymerase chain reaction; ROPV, rabbit oral papillomavirus 

A papilloma (wart) is a benign focal epithelial proliferation. 
Three types of papillomas have been reported to occur in do-
mestic rabbits (Oryctolagus cuniculus).9 First, rabbits develop 
spontaneous nonviral squamous papillomas that usually de-
velop in haired skin.9 Second, rabbit oral papillomavirus (ROPV) 
causes the development of oral papillomas,2 usually in rabbits 
2 to 18 mo of age,12 and lesions usually regress within 60 d.6 
Third, cottontail rabbit papillomavirus (CRPV) causes cutane-
ous papillomas, most frequently on the eyelids and ears.9 As 
many as 75% of CRPV-induced papillomas undergo malignant 
transformation in domestic rabbits.4 To our knowledge, neither 
ROPV nor CRPV have been reported previously in rabbits in 
the southern hemisphere. 

Case Report
A 3-y-old female Flemish Giant pet rabbit developed a 3-mm 

papilloma on the external surface of the nictitating membrane. 
The mass had fi rst been observed 1 mo previously and had 
grown slowly during this time. The papilloma was excised surgi-
cally, but no analyses were performed. At 10 wk after surgery, 
the rabbit represented due to recurrence of the mass. In addition, 
2 smaller papillomas were present on the lower eyelid close to 
the medial canthus. No abnormalities were noted in the oral 
cavity. All 3 conjunctival papillomas were removed and submit-
ted for histology. The owner reported that the rabbit had been 
mated on 2 separate occasions with a pet rabbit from a different 

property. The last mating occurred 18 mo prior to papilloma 
development. Since that time, the rabbit and 1 of her progeny 
were housed together with no contact with other rabbits. 

Histology of all 3 masses revealed well-demarcated focal 
epithelial hyperplasia (Figure 1). The thickened epithelium was 
arranged within folds that were supported by a well-developed 
dermal stalk. Koilocytosis, characterized by nuclear pyknosis 
surrounded by perinuclear vacuolation, was visible within 
keratinocytes in the superfi cial layers (Figure 2). Occasional 
keratinocytes contained intranuclear, spherical, eosinophilic 
bodies consistent with papillomaviral inclusions (Figure 3). Few 
infl ammatory cells were present in the dermis or epidermis of 
the papillomas. There were no hair follicles or adnexal structures 
in the submitted samples, confi rming that these masses had 
developed within the palpebral conjunctiva. 

The epithelial hyperplasia, koilocytosis, and intranuclear 
inclusions were consistent with a viral papilloma. Polymerase 
chain reaction (PCR) was used to confi rm papillomaviral in-
volvement. DNA was extracted from the largest papilloma for 
PCR. Briefl y, a 10-μm section of formalin-fi xed paraffi n-embed-
ded tissue was washed with xylene and then ethanol, and DNA 
was extracted into 150 μL of distilled water using a DNeasy 
blood and tissue kit (Qiagen, Hilden, Germany) according 
to manufacturer’s instructions. The primer set FAP59–FAP64 
was used to amplify conserved regions of the papillomavirus 
L1 gene.3 Final concentrations of the reaction components 
were 1× PCR buffer, 1.5 mM MgCl2, 200 μM dNTP, 0.25 μM 
of each primer, 1.25 U platinum Taq DNA polymerase (Invi-
trogen Corporation, Carlsbad, CA), and 2.5 μl template DNA 
in a fi nal reaction volume of 50 μl. Amplifi cation occurred in a 
thermocycler (Px2, Thermo Electron Corporation, Milford, MA) 
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under the cycling parameters of 94 °C for 10 min followed by 
45 cycles of 94 °C for 1.5 min, 50 °C for 1.5 min, and 72 °C for 
1.5 min with fi nal extension at 72 °C for 5 min. Electrophoresis 
in a 1% agarose gel containing ethidium bromide was used to 
detect the 480-bp amplifi ed fragment. 

To sequence the DNA amplifi ed from the papilloma, the PCR 
product was purifi ed (Qiaex II 150 Gel Extraction Kit, Qiagen) 
and subjected to automatic dye-terminator cycle sequencing 
(BigDye Terminator Version 3.1 Ready Reaction Cycle Se-
quencing Kit, Applied Biosystems, Foster City, CA) by use of 
an automated sequencer (ABI3730 Genetic Analyzer, Applied 
Biosystems). Results were compared with known sequences 
from GenBank (http://www.ncbi.nlm.nih.gov/genbank) by 
use of the basic local alignment search tool (http://www.ncbi.
nlm.nih.gov/blast). Sequencing of the PCR product from the 
rabbit conjunctival papilloma revealed 99.3% homology with 
ROPV DNA (GenBank accession no., AF227240). The occa-
sional disparities between the sequence identifi ed and that of 
the previously reported ROPV DNA were considered due to 
ambiguity within the chromogram rather than as evidence of 
a new subspecies of ROPV. 

The mass from the nictitating membrane recurred 2 wk after 
surgical excision. At this time, the rabbit was noted to have lost 
weight. Weight loss continued for 3 mo until the rabbit died. 
The rabbit was not seen by a veterinarian during the period of 
weight loss, and a necropsy examination was not performed. 
The rabbit’s owners reported that the papillomas were still 
present when the rabbit died. 

Discussion
This case was unusual due to the location of the papillomas, 

the age of the rabbit, and the persistence of the papillomas. 
Although the virus is a mucosal-adapted papillomavirus,5 
natural ROPV-induced papillomas have only been reported 
to occur within the oral cavity. Viral transmission is thought 
to be from dam to kit during nursing,2 possibly explaining 
the typical restriction of ROPV-induced papillomas to the oral 
cavity. Although natural ROPV-induced papillomas have only 
been reported to occur in the mouth, experimental inoculation 
of ROPV into genital tissue results in papilloma formation.5 In 
the present report, the rabbit developed viral papillomas on 
a previously unreported mucous membrane, the conjunctiva. 

Whether the papillomavirus infection of the conjunctiva oc-
curred during nursing or was due to later contact with another 
rabbit is unknown. 

Rabbits are thought to become infected with ROPV at an early 
age.2 Once in the oral cavity, the virus remains latent until dam-
age to the oral mucosa allows papilloma development.2 Because 
of the early age at infection, viral papillomas typically are seen 
in rabbits younger than 18 mo.11 The rabbit in the present report 
was 3 y old when the conjunctival papilloma was observed. Al-
though infection may have occurred during suckling, with the 
virus remaining latent in the conjunctiva for 3 y, the older age 
of the rabbit may support direct viral transmission from another 
rabbit at a later age. The presently reported rabbit had contact 
with other rabbits for 2 y prior to papilloma development. 

The repeated recurrence of the papilloma after surgical exci-
sion was unusual. Most rabbit oral papillomas regress within 
60 d.6 The papillomas in the present case persisted for a total 
of 7 mo until the death of the rabbit. Regressing ROPV-induced 
papillomas contain prominent infi ltrates of predominantly 
CD4+ lymphocytes.13 None of the 3 papillomas examined 
histologically showed any evidence of an infl ammatory infi l-
trate, suggesting that regression was not occurring. Perhaps 
effective immune response is more diffi cult to achieve within 
the conjunctiva than the oral cavity. Increased numbers of cells 
expressing CD11c were reported to be the earliest change in 
regressing papillomas.13 These cells were considered likely to 
be dendritic cells,13 and more dendritic cells may be present 
in the mouth than the conjunctiva. Alternatively, the rabbit 
showed progressive weight loss, culminating in death 3 mo after 
papilloma excision. Immunosuppressive conditions in humans 
allow increased papillomaviral infection and persistence.1,8,10 
An underlying disease may have both killed the rabbit as well 
as impaired the immune system during the 3 mo before death. 
Immunosuppression could explain the persistence of the pap-
illomas in this rabbit. It appears unlikely that ROPV infection 
caused the death of this rabbit. 

To our knowledge, rabbit oral papillomatosis has only been 
reported in the United States, Mexico, and Europe.2,7,11 The rab-
bit in the present report was born and bred in New Zealand. 
Currently only rabbits from commercial laboratory animal 
breeders can be imported into New Zealand. The described 
rabbit had access to only 1 pet rabbit and was never in contact 

Figure 1. Conjunctival papilloma from a rabbit. The papilloma consisted 
of focal marked epidermal hyperplasia. The hyperplastic epidermis was 
arranged in folds and was supported by a stalk of dermal connective 
tissue. Hematoxylin and eosin stain; bar, 0.25 mm.

Figure 2. Conjunctival papilloma from a rabbit. Koilocytes containing a 
small dark nucleus surrounded by prominent perinuclear vacuolation 
were present within the superfi cial layers of the epidermis. Hematoxylin 
and eosin stain; bar, 33 μm.
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with any recently imported or laboratory rabbits. Worldwide, 
rabbit oral papillomatosis has been reported infrequently, but 
surveys of clinically normal young rabbits noted oral papil-
lomas in 5%,2 17%,12 and 31%11 of animals. Because rabbits can 
be infected asymptomatically, the disease likely was imported 
into New Zealand in clinically normal rabbits. 

Two closely related papillomaviruses infect rabbits.9 ROPV 
usually causes oral papillomas in young rabbits. In contrast, 
CRPV results in cutaneous papillomas in rabbits of any age.9 In 
the present case, the eyelid involvement and the older age of the 
rabbit was considered more consistent with CRPV than ROPV. 
Defi nitively differentiating between these papillomaviruses 
was important in this case for 2 reasons. First, papillomas due 
to CRPV in domestic rabbits often progress to squamous cell 
carcinoma.9 As ROPV-induced papillomas never undergo ma-
lignant transformation,6 defi nitive identifi cation of the causative 
virus was prognostically important. Second, cottontail rabbits 
(Sylvalagus spp.) are the natural host of CRPV, with transmission 
of the virus to domestic rabbits by biting insects.9 Cottontail 
rabbits are not present in New Zealand, and the identifi cation 
of CRPV would have suggested that the virus had adapted to 
a new natural host in New Zealand. 

Polymerase chain reaction was used to make a defi nitive 
diagnosis of ROPV in this case. This technique is valuable for 
identifying organisms in formalin-fi xed paraffi n-embedded tis-
sue. The primers used have been shown to amplify DNA from 
a wide range of human and animal papillomaviruses.3 The use 
of consensus primers meant that sequencing was required to 
identify the specifi c causative virus. Immunohistochemistry 
can be used to detect the presence of papillomaviral antigen 

in histologic sections. Due to the characteristic histologic ap-
pearance of the lesions and the subsequent amplifi cation of 
ROPV, immunohistochemistry was considered unnecessary in 
the described case. 

In conclusion, this report is the fi rst description of natural 
ROPV infection resulting in papilloma formation in a location 
other than the oral cavity. In addition, this rabbit was older than 
most rabbits that develop this disease. The conjunctival papil-
lomas persisted longer than typical, suggesting that either the 
location of the papilloma or an underlying immunodefi ciency 
in this rabbit delayed regression of the lesion. In addition, this 
rabbit represents the fi rst reported case of ROPV in the southern 
hemisphere. Further, this case demonstrates the value of PCR 
and subsequent sequencing in making an etiologic diagnosis. 
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Figure 3. Conjunctival papilloma from a rabbit. Small numbers of ke-
ratinocytes contained small, round, deeply eosinophilic intranuclear 
bodies (arrows). These were considered consistent with papillomaviral 
inclusions. Hematoxylin and eosin, bar, 12 μm.

Rabbit conjunctival papillomatosis

http://prime-pdf-watermark.prime-prod.pubfactory.com/ | 2025-02-25


