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Abstract : A black kite (Milvus migrans) was referred to the Gyeongnam Wild Animal Rescue Center, Jinju, Korea,
with a clinical history of lethargy. On physical examination, three hard, variable sized, round shaped masses were
found in the carpal and digit region of the right wing. On plain radiographs, three various sized, round to oval shaped,
bony opacity masses with smooth margin were identified on the major digit, alular digit, carpometacarpus. The bird
was euthanized due to poor prognosis. A full necropsy was performed, and the histopathologic findings in the bird

were consistent with multiple exostoses.
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Introduction

The black kite (Milvus migrans) is listed on Appendix II of
CITES (7). The black kite is found through most of Africa,
Europe and Asia (except for the Sahara, central China and
the extreme north) and in parts of Indonesia, New Guinea
and Australia. Several subspecies include Milvus migrans
migrans, Milvus migrans lineatus, Milvus migrans formosca-
nus, Milvus migrans govinda, Milvus migrans affinis, Milvus
migrans aegyptius and Milvus migrans parasitus (7,11).

Multiple cartilaginous exostoses is a capped exostoses
(osteochondromas) arising from the metaphyses of bones and
formed by cartilage (2). Synonyms of multiple cartilaginous
exostoses include dyschondroplasia, osteochondromatosis,
multiple exostoses, multiple osteogenic exostoses, hereditary
multiple exostoses, diaphysial aclasia, hereditary deforming
chondrodysplasia, multiple osteochondromas, and multiple
benign exostoses (2,5). These lesions are considered a devel-
opmental condition of growing animals, and the causes
include frequently metabolic or infectious ones (6).

Case

A black kite with unknown ages and sex was discovered
from the road and delivered to the Gyeongnam Wild Animal
Rescue Center due to lethargy. On physical examination,
feather loss was evident over the entire right wing, and the
remaining feathers were dull and dirty. In addition, three
hard, variable sized, round shaped masses were located in the
carpal and digit region of the right wing (Fig 1A). A com-
plete blood count and serum biochemistry were performed.
Value of leukocytes was 3,960 cells/uL (heterophils; 2500
cells/uL, lymphocytes; 1400 cells/uL) and value of hemat-
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ocrit was 40.7% (reference range*: 40-50%). Values of blood
urea nitrogen (BUN), creatinine, glucose, calcium were 5.0
mg/dL, 0.2 mg/dL, 294 mg/dL (reference range’: 260-418 mg/

Fig 1. A. Three hard, variable sized, round shaped bone masses
of right wing (arrows). Feather loss is evident in this bird. B.
Ventrodorsal view of the right wing of the black kite. Radio-
graph shows three various sized, round to oval shaped, bone
opacity masses with smooth margin on the major digit, alular
digit, carpometacarpus.



Multiple Exostoses in a Blak Kite (Milvus migrans) 273

Fig 2. Bone mass. A. The mass was composed of bony spicules of mature woven bone (arrows) and adjacent marrow cavities. Note
abrupt change from the fibrous layer (F) to bony trabeculae. H&E. Bar =200 um. B. The proliferating fibrous connective tissues were
occupied in marrow cavity. Note linearly lined osteoblasts (arrows) in the surface of bony trabeculae. H&E. Bar = 100 um.

dL), 7.3 mg/dL (reference range*: 7.2-10.7 mg/dL) respec-
tively. The concentration of total protein (2.1 g/dL; reference
range*: 3.1-4.1 g/dL) and albumin (0.4 g/dL; reference range’:
0.6-2.3 g/dL) were low. And values of aspartate aminotrans-
ferase (AST), alanine aminotransferase (ALT), alkaline phos-
phatase (ALP), creatine kinase (CK) were 319 U/I, 42 U/,
233 U/l, 491 U/l respectively. Radiograph of the bird revealed
three various sized, round to oval shaped, bony opacity
masses with smooth margin; one was 2.1 cm x 2.1 cm sized,
round shaped mass on the major digit with 2nd phalanges,
and another was 2.3 cm x 1.8 cm sized, oval shaped mass on
the alular digit, and the third was 1.4 cm x 1.4 cm sized,
round shaped mass on the carpometacarpus (Fig 1B). There
are no periosteal reaction and invasion of adjacent bone.
Because of the extent and number of lesions and the bird’s
overall poor condition, a poor prognosis was given. The bird
was euthanized and the body was submitted for necropsy.

No gross lesions were seen involving any internal organs.
Three bony masses and several internal organs were submitted
to standard methods of preparation for histological examina-
tion after fixation in 10% buffered formalin solution. The tis-
sues were then processed for inclusion in paraffin, sectioned
at 3 um and stained with haematoxylin and eosin (H&E). On
histopathologic examination, masses were composed of
mature woven bone with osteocytes in their lacunae sur-
rounding marrow cavities. The most upper surface of masses
was covered with squamous epithelium with partial ulcer-
ation. Numerous heterophils, red blood cells, and many bac-
terial cocci formed diffuse crust in ulcerated epidermis. The
beneath zone of epidermis was occupied with dense connec-
tive tissues. In most areas of periphery in masses there was
sudden transition from the fibrous layer to bony trabeculae
(Fig 2A). Numerous osteoblasts lined the surface of bony
spicules, however osteoclasts were not visible. Proliferating
fibrous connective tissues presented in adjacent bone mar-
row cavities (Fig 2B). However, in the center of masses, the
bone marrow cavities were composed of abundant fat, a few
hematopoietic cells, small blood vessels within RBC, and
osteoblasts. These characteristic histopathologic features were
consistent with multiple exostoses. There were no typical
lesions in other visceral organs such as heart, lung, liver, and
kidney.

Discussion

In human medicine, multiple exostoses exist as a well doc-
umented entity (2). Multiple exostoses, also known as osteo-
chondromas, are common benign tumors of bone, and often
arise from the metaphyses of long bones (2). Multiple carti-
laginous exostoses has also been described in the dog (1,5),
cat (10), horse (9), lesser panda (dilurus filgens) (12), love-
bird (agapornis personata) (6), and similar lesions of unknown
etiology have been described in red panda (Ailurus fulgens)
(8), fruit bats (Pteropus giganteus, P. poliocephalus, Rouset-
tus aegyptiacus) (3). Multiple exostoses in birds are seldom
described. In this report, we describe multiple exostoses in a
black kite (Milvus migrans).

In this case, we believe that leukopenia was considered
comparing with other avian reference range, although there
wasn’t any reference range for leukocytes in the black kite
yet. In our opinion, lethargy and malnutrition may have con-
tributed to this leukopenia. It could also explain the hypopro-
teinemia.

Birds which were seen with multiple nodular bony prolif-
eration similarly have been reported in the lovebird and fruit
bats (3,6). Nodular bony proliferation in fruit bats was attrib-
uted to fluorosis and the cause of the nodular bony prolifera-
tion in the lovebird was unknown. In this case, the cause of
the nodular bony proliferation could not be proved due to
insufficienct information of the patient and reference data. Only
one research about hematological values in Milvus migrans,
including hematocrit, glucose, urea, cholesterol, total pro-
tein, albumin, globulin and calcium, has been existed (4).

In dogs, radiographic signs of multiple exostoses have an
eccentric expansile lesion of bone, usually metaphyseal, with
smooth cortex, a trabecular pattern, and no periosteal reac-
tion typically (13). Expansile lesions containing trabecular
bone with smooth margins were identified in the postmor-
tem radiographs of a lovebird (6). Radiographic signs of this
case were similar to previous reports. In veterinary medi-
cine, a very limited amount of research about the black kite
has been existed (4,7). Therefore, we could not make a tenta-
tive diagnosis in this case before histopathologic examina-
tion was performed to confirm it. We believe that bony masses
with radiographic findings revealed in this case should be
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ruled in multiple exostoses.
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