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ABSTRACT: Avian pox was diagnosed in three
sanderlings (Calidris alba) on Sanibel Island,
Florida (USA) in February 1997. All three cas-
es had large tumor-like lesions which contrib-
uted significantly to their mortality. Poxvirus in-
fection was confirmed by cytology, histopathol-
ogy, and electron microscopy. This is the first
report of poxvirus infection in sanderlings.

Key words: Avian pox, Calidris alba, case
report, cytology, sanderlings.

Avian poxvirus has been documented in
many species of birds but there are few
reports of naturally occurring infection in
wild shorebird populations (Green, 1969;
Jacobson et al., 1980; Wingate et al.,
1980). It has been described in the dunlin
(Calidris alpina) (Green, 1969), the
white–tailed tropicbird (Phaethon leptu-
rus) (Wingate et al., 1980), the Canada
Goose (Branta canadiensis) (Cox, 1979),
the royal tern (Thalasseus maximus), and
others (Jacobson et al., 1980). The disease
can be fatal to the affected bird, or it can
be self-limiting (Wingate et al., 1980;
Deem et al., 1997; Tripathy and Reed,
1997). The antigenic relationships be-
tween poxviruses isolated from waterfowl
vary, and gulls experimentally infected
with fowl poxvirus did not exhibit clinical
signs (Ritchie, 1995). Sanderlings (Cali-
dris alba) are a common migrant to the
coastal USA during the wintertime and
large numbers winter along the Gulf
Coast. During a 2 wk period in February
1996, three adult sanderlings were found
by members of the public on the gulf
beaches of Sanibel Island (Florida, USA;
268259N, 828079W). All three were admit-
ted to the clinic at Care and Rehabilita-
tion of Wildlife (C.R.O.W., Sanibel Is-
land, Florida, USA) with large tumor-like
masses on both feathered and unfeather-
ed skin.

Case 1 presented with lethargy, severe
hypothermia, dehydration, and emacia-
tion. A 2.5 cm diameter mass incorporat-
ing several feather shafts was noted on the
dorsal surface over the distal radius and
ulna of the left wing. Another 0.5 cm di-
ameter mass was adjacent covering the
dorsal surface of the carpus. Both masses
appeared edematous, hyperemic and fi-
brotic, and they were bleeding at the sur-
face. Attempts were made to correct the
hypothermia and dehydration but the pa-
tient expired within 1 hr of admission.
Necropsy revealed no other gross abnor-
malities. The entire left wing was placed
in formalin.

Case 2 was alert and active on admis-
sion. Physical examination revealed mild
dehydration, thin body condition, and a 3
cm diameter mass on the dorsal surface of
the left wing between the elbow and
shoulder. Several feather shafts protruded
from the mass. The surface of the mass
appeared ulcerated and was bleeding pro-
fusely. The patient was rehydrated, placed
on systemic antibiotics, and the wing was
pressure wrapped to slow the bleeding.
Mass removal was planned once the pa-
tient was stable. Four days after admission,
the bird became anorectic and a 1 cm
mass was discovered at the base of the
tongue. The sanderling was euthanized
and the left wing and oral mass were
placed in formalin. Necropsy revealed no
other gross abnormalities.

Case 3 was admitted with hypothermia,
severe dehydration and emaciation. A 2.5
cm diameter mass was noted at the base
of the beak incorporating soft tissue of the
maxilla and mandible (Fig. 1). External ap-
pearance of the mass was similar to that of
the masses seen on the other patients.
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FIGURE 1. Proliferative mass of avian pox at the
base of the beak in a sanderling in Florida (USA).

FIGURE 2. Photomicrograph of the cytologic
preparation of the mass at the base of the beak of a
sanderling with avian pox. Numerous swollen kerati-
nocytes with single intracytoplasmic, pale, round to
polygonal viral inclusions displacing the nucleus pe-
ripherally (arrowheads point to the nuclei of the
cells). Hematology Three Step. Bar 5 20 mm.

Based on the grave prognosis, the patient
was euthanized immediately. Necropsy
again revealed no other lesions grossly.

Tissue samples from Case 1 and Case 2
were sent to diagnostic pathology labora-
tories (Antech Diagnostics, Farmingdale,
New York, USA, and Veterinary Clinical
Pathology Laboratory, Purdue University,
West Lafayette, Indiana, USA). Cytologic
preparations were stained with Hematol-
ogy three-stept (Accra Lab, New Jersey,
USA) cytologic stain. Tissues collected at
necropsy were fixed in 10% buffered neu-
tral formalin, embedded in paraffin, sec-
tioned 5 mm, and stained with hematoxy-
lin-eosin. For transmission electron mi-
croscopy, the tissues that had been fixed in
10% buffered neutral formalin were trans-
ferred into 3% glutaraldehyde, sectioned
in ,1mm3 portions, postfixed in osmium
tetroxide, dehydrated in progressive series
of alcohol and propylene oxide, and em-
bedded in Epon (Polysciences Inc., War-
rington, Pennsylvania, USA) by the Elec-
tron Microscopy Laboratory (School of
Veterinary Medicine, Purdue University,
West Lafayette, Indiana, USA). Thin sec-
tions were stained with uranyl acetate and
Reynold’s lead citrate and examined using
a JEM-100CX transmission electron mi-
croscope (JEOL, Tokyo, Japan).

The cytologic preparations (imprints) of
the lesions consisted primarily of moderate
numbers of erythrocytes and numerous
squamous epithelial cells in a finely gran-
ular, amorphous magenta background. The

swollen, distorted, round mononuclear
squamous cells varied in size from 25–40
mm in diameter and possessed moderate
to abundant amounts of well-delineated,
finely granular pink cytoplasm. Single,
prominent, round, 10–20 mm in diameter
coarsely granular, pale pink, intracytoplas-
mic viral inclusions were present and dis-
placed the nucleus peripherally. Nuclei
were round to oval and 5–8 mm in diam-
eter (Fig. 2). Many similarly appearing
structures identified as inclusions also
were present cell free.

Histopathologic sections of the submit-
ted lesions consisted of islands and cords
of markedly hyperplastic and invasive epi-
dermal stratified squamous epithelium in
a dense fibroblastic stroma. These islands
and cords consisted of swollen, pale kera-
tinocytes in progressive stages of cornifi-
cation, with foamy, vacuolated eosinophilic
cytoplasm and single, round, 5–15 mm in
diameter, homogeneous, dense eosinophil-
ic intracytoplasmic viral inclusions (Bollin-
ger bodies). Keratinocyte nuclei were dis-
placed and distorted by the viral inclu-
sions. The proliferated islands and cords
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FIGURE 3. Electron micrograph of ultrathin sec-
tions of the mass at the base of the beak of a sand-
erling with avian pox. The figure shows swollen, de-
generate keratinocytes with intracytoplasmic mem-
brane bound inclusions with numerous virions (ar-
rows). Bar 5 2 mm. The inset shows the detail of the
typical poxvirus virions with an electron dense bicon-
cave nucleocapsid core, two lateral bodies and an out-
er lipoprotein coat. Bar 5 100 nm.

had centers of amorphous, eosinophilic,
keratinaceous debris mixed with variable
numbers of cell-free viral inclusions. At
the edges of the lesion the epidermis be-
came progressively hyperplastic and was
continuous with the invasive proliferated
tissues. Eosinophilic, amorphous keratina-
ceous crusts were present on the surface.

Ultrastructurally, swollen keratinocytes
contained round, membrane bound cyto-
plasmic vesicles. These were filled with
numerous, 250–300 3 150 nm mature vi-
rions and free electron-dense outercoat tu-
bules (Fig. 3). The oval to brick-shaped vi-
rions possessed an electron-dense bicon-
cave nucleocapsid core, an intermediate
coat enclosing two lateral bodies, and an
outer lipoprotein coat (Tripathy and Reed,

1997). Immature viral particles were pre-
sent outside and were identified budding
into the vesicles as they gained the outer
lipoprotein coat (Cheville, 1994; Moss,
1996).

Based on the cytological, histopatholog-
ical, and ultrastructural findings, poxvirus
infection was diagnosed. The pathologic
changes seen at the light microscopic and
ultrastructural levels are consistent with
other reported cases of poxvirus in birds
(Cox, 1980; Wingate et al., 1980; Jacobson
et al., 1980; Campbell, 1988; Gerlach,
1994; Ritchie, 1995; Tsai et al., 1997;
Deem et al., 1997). In all three cases, pox-
virus infection is believed to be an impor-
tant, if not direct, cause of the birds death.
Blood loss at the wing mass was significant
in Cases 1 and 2 and was worsened by self-
inflicted trauma to the lesion in Case 2.
The sheer mass and weight of the wing
lesions would not have permitted flight in
these birds. The maxilla/mandibular lesion
in Case 3 prevented feeding. The rapidity
with which a second lesion developed in
the oral cavity of Case 2 is common with
poxvirus infections. It is possible that the
wing masses incorporating feathered skin
developed secondary to trauma caused by
preening. The precise mode of transmis-
sion of poxvirus in sanderlings is not
known nor do we recognize what impact,
if any, poxvirus may have on sanderling
populations.

The assistance of D. VanHorn, P. Lock-
erd, and N. Martin is gratefully acknowl-
edged. M. Calderwood-Mays is also ac-
knowledged for her histopathologic diag-
nosis of poxvirus in the first case admitted
to the clinic.
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