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PULMONARYADENOCARCINOMAWITH OSSEOUS METASTASIS

AND SECONDARY PARESIS IN A BLUE AND GOLD MACAW (ARA

ARARAUNA)

Daniel V. Fredholm, M.S., D.V.M., James W. Carpenter, M.S., D.V.M., Dipl. A.C.Z.M., Loni L.

Shumacher, D.V.M., and Rachel S. Moon, D.V.M.

Abstract: A 16-yr-old female blue and gold macaw (Ara ararauna) was presented with an acute history of

lethargy, inappetance, ataxia, and paralysis. The bird had rapidly progressed from a normal state to complete

inability to perch or ambulate within a 48-hr period. Neurologic examination revealed bilateral hind limb paresis

with upper motor neuron signs present in both legs and the vent. Radiographs identified multiple nodular soft-

tissue opacities within the cranial coelomic cavity and a single nodule superimposed with the thoracic spine. The

bird was euthanized and submitted for necropsy, which revealed a primary pulmonary adenocarcinoma with

multiple sites of osseous metastasis, including the vertebrae, and subsequent spinal cord compression. This is the

first report of pulmonary adenocarcinoma in this species, although reports of similar tumors in other psittacines

have been published. This report, along with others previously published, suggests that vertebral metastasis of

primary pulmonary tumors may be more common in psittacine species than previously recognized and, as such,

should be considered as a differential diagnosis in psittacine birds exhibiting signs of neurologic dysfunction

attributed to a spinal cord lesion.

Key words: adenocarcinoma, Ara ararauna, macaw, metastasis, paresis.

CASE REPORT

A 16-yr-old female blue and gold macaw (Ara

ararauna) was presented with an acute history of

lethargy, inappetance, ataxia, and paralysis. The

bird had reportedly been acting normal 48 hr

prior to presentation but began to show signs of

stumbling and incoordination, which progressed

to an inability to perch or ambulate. There was no

known previous history of illness, although the

bird had had three previous owners and been in

the care of its current owner for less than 1 yr.

This bird was housed in an approximately 4 ft3 5

ft 3 5 ft metal cage that had numerous areas of

rust on it. The diet provided to this bird was poor,

consisting of seeds, nuts, frozen fruit, and table

scraps.

On physical examination, the macaw was le-

thargic but responsive and remained in sternal

recumbency even when stimulated to move. The

bird weighed 0.8 kg and was considered to be in

extremely poor body condition (keel score 1/5).

Overall, this patient was mildly dehydrated and

had dull and disheveled feather condition with

areas of feather loss over the keel and pectoral

region. The skin overlying the keel was erythem-

atous with some mild abrasions, and there were

similar lesions bilaterally on the carpi. Assess-

ment of the vertebral column during palpation

revealed good stability but a mild to moderate

pain response over the midthoracic region.

Neurologic examination revealed normal crani-

al nerve function and normal function of both

wings. Bilateral paresis of the hind limbs was

noted, with minimal extensor postural thrust

reaction and decreased proprioception bilaterally,

with the right leg showing no proprioceptive

response at all. Withdrawal response was found

to be within normal limits to mildly hyper-

reflexive bilaterally, although a positive crossed-

extensor reaction was noted, and hyperreflexia

was seen in the vent and both patellar tendons.

Because birds lack cutaneous trunci muscles,

testing for panniculus response to localize spinal

lesions is not possible.6 Instead, subjective mon-

itoring for pain response while twisting at the base

of individual feathers can indicate cutaneous

sensation. In this case, there appeared to be

minimal pain response to feathers that were

twisted in the caudal half of the body, although

the responses were variable and difficult to

interpret. There was no response to superficial

noxious stimuli in either leg, although deep pain

was present bilaterally.

Results of hematologic analysis were unremark-

able. The only biochemical abnormality was an

increase in creatine kinase (1,511 U/L; reference
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range, 180–500 U/L).10 Serum levels of zinc, lead,

and copper were all evaluated and found to be

within normal limits.

Whole body lateral and ventrodorsal view

radiographs revealed multiple soft-tissue nodular

opacities, ranging in size from 1 to 1.4 cm, in the

cranial half of the coelomic cavity. On the lateral

view, one of these nodules was superimposed over

the thoracic vertebra and another was visible

caudal to the coracoid. There was also border

effacement of the cardiac silhouette due to diffuse

soft-tissue opacity in the cranioventral coelom

and some mild periosteal reactive change in this

area of the sternum (Fig. 1). On the ventrodorsal

view, a nodule was superimposed over the caudo-

lateral right lung field. There was also increased

opacity in the area of the cardiohepatic silhouette.

Initial treatment included intravenous fluid

therapy with lactated Ringer’s solution at a rate

of 75 mL/kg/d, meloxicam (Metacam 1.5 mg/mL

oral suspension, Boehringer Ingelheim Vetmed-

ica, St. Joseph, Missouri 64506, USA) 0.2 mg/kg

p.o. q 24 hr, butorphanol (Torbugesic, Fort Dodge

Animal Health, Fort Dodge, Iowa 50501, USA) 4

mg/kg i.m. q 4–6 hr, silver sulfadiazine (1%
cream, PAR Pharmaceutical Companies, Inc.,

Spring Valley, New York 10977, USA) topically

q 12 hr to the keel and carpal sores), and

nutritional support via gavage feeding. Despite

supportive care, the macaw’s depression and

weight loss persisted, and there was progressive

loss of neurologic function in the hind limbs.

Additional diagnostic imaging, including comput-

ed tomography and magnetic resonance imaging,

were offered but declined due to financial con-

straints. Three days after presentation, there was

total loss of function and deep pain sensation in

the right leg, along with near-total loss of

sensation in the left leg. In addition, the bird

began to develop decubital ulceration of the skin

overlying the keel. Considering the poor progno-

sis and financial challenges, the macaw was

euthanized and submitted for necropsy.

On gross necropsy examination, the peritoneal

surface of the sternum contained a 1.5 cm3 3 cm,

white to tan, irregular, spiculated, poorly demar-

cated mass that effaced and replaced the proximal

one third of the bone. The tissue was intimately

attached to the periosteum of the sternum and felt

gritty on cut section. The right edge of the

sternum had three approximately 4 mm diameter

white, firm, nodular masses. Similar nodular

masses, ranging in size from 0.5 to 1 cm in

diameter, were present on the costochondral

junctions, rib bodies, rib tubercles, and costover-

tebral joints of left ribs 7 and 8 (Fig. 2). In

addition, a semifirm, tan, nodular mass was

present on the right side of the vertebral column,

adhered to and seemingly involving the pulmo-

nary parenchyma. On cross-section, the masses

associated with the vertebral column appeared to

extend through the thoracic vertebral bodies of 7

and 8 and into the vertebral canal. The infiltrative

tissue compressed and distorted the spinal cord

while obliterating most of vertebral bodies 7 and 8

(Fig. 3). Sections of formalin fixed tissues were

submitted for histopathologic evaluation.

Microscopically, sections of pulmonary tissue

contain an expansile, unencapsulated mass direct-

ly attached to and infiltrating into lung parenchy-

ma. The mass was regionally extensive, and it

expanded and obliterated surrounding parenchy-

ma. The mass consisted of immature, well-vascu-

larized, and disorganized granulation tissue with

plump cuboidal to polygonal epithelial cells

arranged in nests of tubuloacinar structures,

which were separated by thick bands of desmo-

plastic stroma. Acinar structures were lined by

columnar to cuboidal epithelium that had eosin-

ophilic vacuolated cytoplasm or cytoplasm filled

with mucus characteristic of goblet cells. Many

centers of acinar structures were filled with mucus

or formed multiple coalescing lakes of mucus

(Fig. 4).

Sections of tissue from the peritoneal surface of

the sternum, left ribs 7 and 8, and thoracic

vertebrae 7 and 8 had similar neoplastic tissue

that effaced and replaced bone trabeculae and

adjacent vertebral air spaces and filled spaces

between trabeculae. In these sections, mature

remnants of bone were admixed with tubuloacinar

structures lined by mucus-filled globet cells and

vacuolated epithelial cells. Within thoracic verte-

brae 7 and 8, neoplastic tissue focally infiltrated

through vertebral bodies, invaded into the verte-

bral canal, and compressed and distorted the

spinal cord (Fig. 5). There was less mucus and

granulation tissue in sections of the sternum, ribs,

and vertebrae than in the lung.

A diagnosis of bronchial gland carcinoma was

made on the basis of goblet cell–lined epithelium,

predominance in lung tissue, and the desmoplas-

tic or scirrhous response typical of carcinomas.

Histopathology confirmed metastases to the ster-

num, ribs, and vertebral bodies, with invasion into

the spinal canal and subsequent compression of

the spinal cord, leading to the clinical signs of

neurologic dysfunction. There were no gross or

microscopic lesions in the kidney, adrenal gland,

thyroid gland, heart, liver, spleen, peripheral

910 JOURNAL OF ZOO AND WILDLIFE MEDICINE



nerve, skeletal muscle, ingluvies, proventriculus,

ventriculus, small intestine, ceca, colon, cloaca,

and brain.

DISCUSSION

Primary pulmonary neoplasms are infrequent

occurrences in dogs and cats, with estimates of

incidence being 1% or less.19 In birds, primary

lower respiratory tract neoplasia is similarly rare,

accounting for approximately 0.1–0.3%of all avian

neoplasms.7,13,18 To the authors’ knowledge, this is

the first reported case of a primary pulmonary

adenocarcinoma in a blue and gold macaw.

Primary pulmonary carcinomas have been re-

ported in other pstittacine species, including an

Figure 1. Left lateral radiograph of a blue and gold macaw with an acute history of bilateral hindlimb paresis.

There are multiple soft-tissue nodular opacities in the cranial half of the coelomic cavity. Note the soft-tissue

opacity superimposed over the thoracic vertebrae (arrow).

Figure 2. Gross image of left ribs 7 and 8 in the bird

in Figure 1. White to tan nodules are present along the

costochondral junctions, rib bodies, rib tubercles, and

costovertebral joints (asterisks).

Figure 3. Gross transverse sections of thoracic

vertebral bodies 7 and 8 of the bird in Figure 1. The

mucinous neoplastic tissue has obliterated bone and

severely compressed and distorted the spinal canal

(black arrows).
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African grey parrot (Psittacus erithacus)1, a moluc-

can cockatoo (Cacatua moluccensis)11, and a hya-

cinth macaw (Anodorynchus hyacinthinus)2. Other

primary lower respiratory neoplasms that have

been reported in psittacines include a pulmonary

fibrosarcoma in a cockatiel (Nymphicus hollandi-

cus)13 and an air sac fibrosarcoma in a yellow-

headed Amazon parrot (Amazona ochrocephala

oratrix).5

Generally, metastatic disease in avian neoplasia

is an uncommon occurrence, with one survey

estimating a rate of 4.5%.13 However, in the three

previous reports of primary pulmonary carcino-

mas of psittacines, all reported osseous metastasis

to the right humerus,1 the vertebral column,2 or

both.11 In both the case of the hyacinth macaw and

of the moluccan cockatoo, metastasis to the

vertebral column and subsequent invasion of the

spinal canal led to posterior paresis with striking

similarities to this report. Although sample size is

clearly limited, it is interesting that there is a

relatively increased incidence of metastasis (spe-

cifically to bone) in these cases when compared

with all avian neoplasia. One possible explanation

for this tendency is the connection that exists

between the avian skeletal and respiratory sys-

tems. The physiologic adaptation of pneumatic

bone, which allows for easier flight, involves a

direct communication between avian lungs, air

sacs, and bones lined with respiratory epithelium.

Osseous metastasis of primary pulmonary tumors

is reported in other species as well, with digital

lytic lesions in cats being a commonly recognized,

albeit poorly understood, syndrome.19

Differential diagnoses for acute paraparesis in

birds include toxicoses (e.g., heavy metals, carba-

mates, organophosphates, organochlorides), in-

fectious agents (e.g., bornaviruses, herpesviruses,

retroviruses, paramyxoviruses, Chlamydophila psit-

taci, Mycobacterium avium, Aspergillus, Candida,

Toxoplasma), neoplasia, vascular abnormality,

inflammatory disease, trauma, nutritional defi-

ciencies, and metabolic disease.3,4,8,9,12,14–17 In this

case, lack of abnormalities on blood work,

combined with neurologic examination findings

and radiographic evidence, all supported a severe

spinal cord lesion, likely neoplastic in origin.

Considering the complete lack of any respiratory

abnormalities, a primary respiratory disease was

not considered likely but was subsequently diag-

nosed on necropsy and histopathology. Similarly,

none of the previously mentioned reports of

primary pulmonary adenocarcinoma have noted

any signs of respiratory compromise. The only

mention of noticeable respiratory distress in these

reports was in the hyacinth macaw, and this

occurred only after anesthesia for diagnostic

imaging.

Although cases of avian primary pulmonary

adenocarcinoma remain rare, the very few reports

that exist seem to suggest that the presenting

clinical picture does not commonly include respi-

ratory signs but, instead, focuses on signs related

to osseous metastasis. These few cases also

preliminarily seem to indicate that metastasis to

bone may be a common finding. That being said,

Figure 4. Photomicrograph of a pulmonary ade-

nocarcinoma from the bird in Figure 1. The tumor is

composed of nests of tubuloacinar structures, which

are lined by columnar to cuboidal epithelium and have

eosinophilic vacuolated cytoplasm or goblet cell–like

cytoplasm (arrows). Many structures have centers of

mucus or form coalescing lakes of mucus (asterisks)

and are separated by abundant desmoplastic stroma

(D). (H&E stain, bar ¼ 100 lm).

Figure 5. Photomicrograph of the spinal cord of the

bird from Figure 1. Note that the tumor has obliterated

vertebral bone, invaded the vertebral canal, and

compressed the spinal cord (black arrows). (H&E

stain, 310).
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further research into the actual incidence of this

disease and any sequelae would be required to

confirm or refute a true correlation between

primary pulmonary adenocarcinoma and vertebral

metastasis. Despite this, primary pulmonary tu-

mors should at least be considered as a differential

diagnosis in psittacines exhibiting signs of osseous

neoplasia and in birds presenting with neurologic

dysfunction attributed to a spinal cord lesion.
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