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Preface

With the rapid expansion of avian medicine and surgery over the past 2
decades, a number of excellent texts have been published to support the
growing needs of practitioners. For example, the first edition of Petrak’s
Diseases of Cage and Aviary Birds proved a forerunner for later works.
However, not since Steiner and Davis published their course material
from the 1970s has there been a text targeted to the dual needs of avian
clinicians in companion animal practice and students of avian medicine
at veterinary colleges. Both audiences can benefit from a text empha-
sizing problems that clinicians and students are likely to encounter and
that presents clear information about proper diagnosis and treatment.

In writing and editing this Manual of Avian Medicine, we have been
conscious of this dual need and have developed this book to address these
needs. We have chosen an outline format not only because of its familiarity
to students at veterinary colleges but also for its power to quickly commu-
nicate the information needed to treat avian patients. The format is also
familiar to both of the editors and many of our contributors who have
taught as faculty at veterinary teaching institutions.

The avian clinician in private practice will find that we have chosen an
unconventional format for many of the chapters, starting first with the
symptoms presented by the avian patient. We hope this problem-oriented
format will guide the busy clinician quickly to the information needed
to properly diagnose and treat the patient. This feature will be especially
important for clinicians in companion animal practice for which avian
patients are a small but important part of practice.

We have emphasized psittacine and the small passerine species seen
in companion animal practice when writing the chapters but have men-
tioned other species when and where appropriate, especially those species
clinicians working in wildlife rehabilitation may encounter. In general the
diagnostic and therapeutic reccommendations given in the text for the
companion bird species are also applicable to other avian species.

vii



viii  Preface

The Manual of Avian Medicine has been a group effort, and we the
editors sincerely thank our friends and colleagues who have generously
helped us by contributing the chapters and sharing their wealth of
information. In addition, we want to thank the various editors at Mosby
who have helped us bring this project to fruition: Paul W. Pratt, VMD,
Linda Duncan, Teri Merchant, and Julle Eddy. Others who have helped
with parts of this work and whom we wish to thank include Marie
Maltese, Jennifer Kodak, Naya Brangengerg, Betsy Cagle, Shelia Hatcher,
Eric Bergman, and those in the Avian and Exotic Animal Medicine
Group at The University of Tennessee.

We dedicate this work to a real pioneer in avian medicine, Dr. Ted
Lafeber, a man whom at one time or another taught the two editors
and inspired us to continue striving as clinicians for our avian patients.
Dr. Lafeber has done more to promote the health of avian patients than
anyone we know. Through personal example and his active involvement
in veterinary continuing education over 3 decades, he has been an advo-
cate of the pet bird as a loved companion requiring quality veterinary
care. We hope that this text will continue in his footsteps and provide
students and practitioners with the knowledge to treat our avian friends.

Glenn H. Olsen
Susan E. Orosz
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Diagnostic
Workup Plan

Susan E. Orosz

I. Diagnostic Workup Plan

A. History
The history and physical examination provide most of the information
the clinician needs to make a diagnosis. The history is one way that the
avian veterinarian can learn more about the patient and the relation-
ship between the patient and client.
1. Animal

a.

b.

C.

Species: Does the owner know the species? Is the bird a hybrid?
Origin: Is it domestically raised? How was it raised—in a nursery
with a large number of birds or in a home setting with just a few
birds?

Length of ownership: Does the current owner know anything
about the previous owners and the patient’s previous history?

2. Environment

a.

b.

Cage description and size: Are any heavy metals or hazards pres-
ent? Is the cage an adequate size?

Time patient is caged: Is the bird kept in other locations? What
are the conditions of these locations?

Cage hygiene: How often are the cages, perches, and toys
cleaned? How often are they disinfected? What types of cleaners
or disinfectants are used?

Cage mates: If cage mates are present, how do the birds interact
and socialize?

Animal contact: Are any other pets or animals present?

Toxin exposure: Is the patient exposed to smoke or other pos-
sible sources of airbome toxins such as Teflon and cigarette
smoke? Other types of toxins the bird is exposed to are impor-
tant depending on physical examination findings, particularly
with respiratory and neurologic signs.
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Environmental enrichment: Are toys present? Are they the ap-
propriate size? Are heavy metals or other possible toxins or for-
eign bodies present?

3. Diet

a.

b.

General health: What does the bird eat compared with the food
items that are provided?

Percentage of individual food items: Does the owner give a com-
mercial food pellet to the bird? The clinician may discover that
the bird only eats sunflower seeds.

Food preference: What kind of food does the bird prefer? What
does the owner feed the bird, and of those items, what does the
bird select?

Food storage: How are the food items stored? Are pellets kept in
the freezer or are they left out? How long is it between purchases
of food items? The time between purchases may be critical with
some vitamins in commercialized pellets or hand-feeding for-
mulas if the food is stored for long periods.

Food preparation: How is the food prepared? Preparation,
timing, and temperature of the food are critical in neonates that
are hand fed. The adult bird may become infected with Salmonella
bacteria when fed scrambled eggs or other temperature-depen-
dent foods that are left out too long.

Water: Where is the water coming from? Bacterial or parasitic
contamination can originate from the water source. Well water
should be checked for pathogens.

Bowl hygiene: How often are the bowls cleaned? What types of
cleaners are used? What types of bowls are used? The bowl type
is important when heavy metal exposure is possible.

4. Problems

a.

Previous problems: Toys are essential for environmental enrich-
ment. Often cages have decorative bent metal pieces that con-
tain lead, zinc, or both. Toys should be checked to ensure they
are free of heavy metals and appropriate for the type of bird
owned. The toys should be made of natural materials such as
pinecones, nontoxic branches from unsprayed trees, seed heads,
and cardboard paper rolls.

(1) Hygiene: The clinician can evaluate cleanliness by requesting the
owner to bring the bird and its cage to the hospital. The clini-
cian should recommend easy ways for the owner to keep the cage
clean. Putting newspaper on the bottom of the cage is an inex-
pensive option, and the owner can assess the health status of the
bird by changing the newspaper daily. Food cups should be
shallow and broad and cleaned daily. The cage, perches, and ac-
cessories should be cleaned as often as required to minimize fecal
contamination. The cage, perches, and bowls should be rinsed
thoroughly to prevent exposure to cleaning-product residue.

(2) Client-animal bond: Is the bird bonding well or poorly to
the owner? What is the relationship of the bird to the owner?
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Commonly, owners are more observant with well-bonded
birds.

(3) Attitude: Is the bird relaxed and exhibiting its normal be- -
havioral characteristics, including vocalizations? Is the bird
fluffed, ruffled, or sleepy with its head tucked over its back?
These clues are important in the determination of its health.

(4) Conformation: To detect abnormalities, the clinician must
know the normal conformation of various species. Clues to
help the clinician diagnose disease include displacement of
contour feathers, unusual body curves, abnormal posture,
and a drooped wing or wings.

(5) Movement: The bird should be observed in its cage as part
of the physical examination for attitude, conformation, and
movement. The clinician should look for signs of disequi-
librium and notice grip on the perch, stance, and use of legs
and feet, including a shifting grip. A tail bob at rest suggests
respiratory disease.

b. Current problem: What signs and symptoms does the owner no-
tice currently? Is this a continuation of a previous problem?

c. Progression of the problem: How long has the current problem
been observed? How observant is the owner? One owner may be
very perceptive and able to detect slight changes, whereas an-
other may have failed to observe previous symptoms until the
bird is on the bottom of the cage. In the history, the latter owner
will report the illness as an acute event, whereas it may be more
chronic.

d. Treatment for the problem: What treatment has the bird under-
gone previously or currently? The clinician should tactfully in-
quire about medications being used that the owner may have ob-
tained from another veterinarian or pet store and their frequency
of use, concentration, and amount administered.

5. Systems

a. Appetite and thirst: Observant owners will notice small changes in
appetite and thirst. Sometimes the owner who feeds the birdseed
mistakes the hulls for the actual seed and assumes the bird is eating.
An owner who provides food in large food bowls may not notice
a decrease in consumption as readily as an owner who feeds small
quantities more frequently. A bird’s preferences for food items may
change, which may reflect a change in breeding, weaning, taste pat-
terns, or weather. Birds with health problems often consume large
quantities of grit, which causes secondary effects.

b. Behavior: The clinician needs to determine normal behavior of
the bird and the owner’s perception of any changes. Some birds
with systemic illnesses are quieter, fluffed or more ruffled, and
sleep more than usual. Others display hyperexcitability, seizures,
and increased activity. For example, seizures are common in
lutino cockatiels, whereas pionus parrots make a sniffing sound
when they are stressed.
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The clinician should obtain a detailed history of the bird’s

feather picking and behavioral problems. Pubescent psittacine

birds and weaning birds may also exhibit behavioral changes (see

Chapter 8). Regurgitation, for example, may be a sign of systemic

illness or a courtship behavior directed at an object or the owner.

c. Coughing and sneezing: Birds rarely cough or sneeze, and these
symptoms suggest respiratory tract involvement. Head shaking,
which is more common in cockatiels, is another symptom and
is associated with upper respiratory tract involvement.

d. Oculonasal discharge: Discharge often accumulates on the
feathers just rostral to the nares and may be serous or mucopu-
rulent. Oculonasal discharge may also appear on the carpus. Birds
may wipe the discharge with their carpi, and the mucus tends to
stick to the feathers in that area.

e. Voice: The clinician should inquire about the quality of the bird’s
voice and frequency of vocalization. Primary or secondary res-
piratory tract involvement is associated with changes in sound
quality or the lack of vocalizations.

f. Regurgitation: The expulsion of food from a bird’s crop is called
regurgitation. Regurgitation may secondarily cause aspiration
pneumonia and is often a sign of a systemic illness, frequently of
gastrointestinal origin (see Chapter 5). However, regurgitation can
be a normal behavior. Some psittacine species, including budgeri-
gars, cockatiels, and macaws, regurgitate their food, which is a
common courtship behavior. Adult columbiformes regurgitate
crop milk from the epithelial lining to feed their squabs.

g- Droppings: Uric acid, urine, and fecal material are present in
normal bird droppings.

(1) White uric acid is produced in the liver and secreted by the
reptilian nephrons of the avian kidney. The excretion of uric
acid does not depend on tubular reabsorption of water; there-
fore it does not reflect the state of hydration.

(2) The urine, or watery component, is produced by the mam-
malian nephrons of the avian kidney. Urine may be reabsorbed
in the lower gastrointestinal tract by retroperistalsis from the
urodeum up the coprodeum to include the ceca in galliforms.!

(3) Fecal material is produced in the gastrointestinal tract. The clin-
ician should note blood in droppings and color and frequency
of droppings on the bird’s history. If the color changes to lime
green, the clinician should suspect liver failure (see Chapter 4).

6. Classifications

a. New bird: A new bird? has been exposed either directly or indi-
rectly to other birds within the past 2 years. Classifying a bird as
new helps the clinician develop a diagnostic workup plan. In-
fectious diseases in new birds are the predominant concem. At
risk of disease are newly acquired birds and any bird exposed
to other birds during grooming at a local pet store or veterinary
hospital, gatherings at bird fairs, and boarding with other birds
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outside the home. Birds may also be indirectly exposed to
disease; for example, the owner may use contaminated supplies
from a local pet store where birds are sold.

Old bird: An old bird? lives in a stable, uncontaminated envi-
ronment. Old does not denote age but length of ownership
without exposure to new birds or contaminated environments.
Factors that affect differential diagnoses include the following:
(1) Husbandry

(2) Nutrition

(3) Hygiene

(4) Psychologic problems and stress

(5) Chronic disease

(6) Parasitism

(7) Fungal disease

(8) Chlamydiosis

(9) Endocrine disturbances

B. Physical Examination
1. Observations

a.

Cage setup: Toys provide environmental enrichment for the
bird. Often cages have decorative metal pieces that contain lead
and zinc, which can cause toxicosis. Toys should be checked to
ensure they are free of heavy metals and appropriate for the type
and size of companion bird owned. Natural materials may in-
clude pinecones and nontoxic branches from trees that have not
been sprayed with chemicals or pesticides.

Hygiene: The clinician can evaluate cleanliness by requesting the
owner to bring the bird and its cage to the office. The clinician
should recommend easy ways for the owner to keep the cage
clean. Putting newspaper on the bottom of the cage is inexpen-
sive, and by changing the newspaper daily, the owner can assess
the health status of the bird. Food cups should be broad, shallow,
and cleaned daily. The cage, perches, and accessories should be
cleaned as often as necessary to minimize fecal contamination.
Client-animal bond: Is the bird bonding well or poorly to the
owner? What is the relationship of the bird to the owner? Com-
monly, owners are more observant when there is a strong bond.
Attitude: Is the bird relaxed and exhibiting its normal behavioral,
including vocalizations? Or, is the bird fluffed, ruffled, or sleepy
with its head tucked over its back? These clues are important in
the determination of its health status.

Conformation: To detect any abnormalities, the clinician must
know the normal conformation of various species. Clues to help
the clinician diagnose disease include displacement of contour
feathers, unusual body curves, abnormal posture, and a drooped
wing or wings.

Movement: The bird should be observed in its cage as part of
the physical examination for attitude, conformation, and
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movement. The clinician should look for signs of disequilibrium
and notice grip on the perch, stance, and use of legs and feet,
including a shifting grip.
2. Palpation and visual inspection
a. Protocol: The clinician should follow the same protocol during
each physical examination and should evaluate the following:

(1) Cere: The normal cere should be dry, smooth, and firm. The
presence of feathers on the bird is species dependent, and
the clinician should know the characteristics of common
companion species (e.g., budgies and cockatiels have no
feathers and Amazons have small feathers). Rubbing or
feather loss in the cere may suggest an upper respiratory tract
infection. Color changes of the cere are associated with go-
nadal tumors, particularly in budgies, and the clinician
should note any alterations when taking a history.

(2) Nares: The nares should be bilaterally symmetrical. Shape
changes in the nares are associated with a chronic upper res-
piratory tract infection. Feathers may be matted with mucus
over the nares or carpus, which suggests an upper respira-
tory tract infection. Nasal plugs in cockatiels are common.

(3) Beak: The beak’s length, width, and shape and its appear-
ance (e.g., shiny, powdered) are species dependent. The beak
should be smooth and symmetrical, with some keratin along
the side. A flaky or roughened beak suggests nutritional de-
ficiencies. A fast-growing beak may be associated with hep-
atic disease.3 Grooves in the beak are associated with an
upper respiratory infection or may be secondary to trauma,
nutritional deficiencies, or infections (see Chapter 3).

(4) Oropharynx: The oropharynx should have only a mild odor,
which should not be foul. Any pigmentation of the
oropharynx should be uniform and shiny. The oropharynx
is often dark, and the clinician can inspect it and the choanal
slit with a penlight or an otoscope. Psittacines and galli-
formes should have caudally directed choanal papillae.
When the papillae are blunted, the clinician should suspect
hypovitaminosis A. White plaques on the hard palate may
be a sign of hypovitaminosis A (resulting in squamous meta-
plasia of the small, multicellular salivary glands), candidi-
asis, trichomoniasis, avian pox, avian tuberculosis, or neo-
plasia. The clinician should also inspect the floor of the
oropharynx and the laryngeal opening, or rima glottidis, and
tongue for any abnormalities, including plaques.

(5) Eyes: The eyes should be clear, the cornea should glisten, and
no plaques or excoriations should be present. The nictitating
membrane should move across each eye rapidly in a dorso-
medial to ventrolateral direction. The margins of the lids
should be symmetrical. Macaws and canaries have modified
bristles as Amazons do. To diagnose an upper respiratory
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infection and infraorbital sinusitis, the clinician should in-
spect and palpate the areaimmediately surrounding the eyes
for periorbital swelling (see Chapter 3). The clinician should
perform a retinal examination on any bird released into the
wild and birds with head trauma. In addition, the clinician
should note retinal detachments, hemorrhages, and lentic-
ular or vitriol changes that lead to blindness. ‘

(6) Ears: Otitis externus of the ears is uncommon in birds. A
hemorrhage into the ear canal is associated with head
trauma, and the clinician should carefully examine the ear.
The infraorbital sinus has extensions rostral and caudal to
the ear canal (see Chapter 3). An infraorbital sinusitis may
cause swelling in the ear canal, which may secondarily lead
to an ear infection.

(7) Trachea: A bird’s trachea is longer and more flexible than a
mammal’s. The trachea is also ventrally located and has
complete tracheal rings. In larger psittacines (Amazons and
larger), the clinician should evaluate the trachea to the level
of the syrinx at the tracheal bifurcation by using a rigid en-
doscope. The clinician can transilluminate the trachea when
diagnosing air sac mites in passerines and other small birds.

(8) Pectoral muscle mass: The muscle mass on either side of the
keel should be relatively firm without fat accumulations. In
healthy birds the keel should not be prominent. However, the
keel becomes prominent when the muscle mass is reduced.
Muscle mass reduction occurs in birds who are emaciated and
have chronic diseases. Companion birds such as budgies and
Amazons who are caged and eat high-fat food commonly have
more fat deposits over their ventral body walls.

(9) Crop: The clinician should palpate the crop in the right tho-
racic inlet, making sure that secondary aspiration does not
occur. The crop may be doughy if infection is present. A
doughy crop is common with candidiasis, particularly in
hand-fed psittacine neonates. The clinician may also palpate
foreign bodies in the crop and perform a crop flush using
pH-balanced saline in a syringe attached to a red rubber
catheter. The clinician can flush a small amount of saline
into the crop and aspirate the fluid for cytologic screening
and culturing. Results of pH should also be determined.

(10) Coelomic or abdominal space: The coelomic area is a small
space between the sternum and pubic bones. The clinician
can palpate the coelomic area with the little finger, or fifth
digit. The slightly firm, rounded object between the pubic
bones is the gizzard and can often be palpated centrally. On
palpation the clinician may find eggs, tumors, oran enlarged
liver. The liver is normally within the border of the sternum.
Fluid accumulation and any enlargement of the coelomic
space are considered abnormal findings.
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(11) Vent: The vent is normally closed by tone from the external
anal sphincter. Soiling, feather loss, or indication of inflam-
mation in the area of the vent should not be present. The un-
derlying epithelium of the cloaca should not be protruding
orfoul smelling. An acidic odor is often associated with cloacal
papillomatosis, which is a differential diagnosis for a cloacitis.

(12) Thoracic limbs: The clinician should perform a muscu-
loskeletal palpation of the thoracic limbs and girdle and
should palpate the joints, the propatagialis tendon on the
leading edge of the wing, and the propatagium, or the flap
of skin and underlying structures also along the leading edge
of the wing. The clinician should palpate the primary and
secondary remiges, or flight feathers, which insert along the
carpometacarpus and digits and the caudal border of the ulna.

(13) Pelvic limbs: The clinician should palpate the pelvic limbs,
girdle, and the joints. The clinician should also inspect the
ventral surface of the digits for any lesions and bumblefoot.
A bird’s nails should be an appropriate length, and birds
kept in captivity should have their nails blunted to reduce
injury to the foot pad area.

(14) Feathers: The contour feathers should be shiny and devoid
of stress lines, color changes, and frays. The clinician should
note signs of chewing or feather plucking (see Chapter 7).

3. Auscultation

a. Auscultation of the respiratory system: The clinician should
listen to the dorsal and ventral thorax and trachea during aus-
cultation of the respiratory system. Abnormal sounds, such as
clicks, wheezes, and squeaks, are associated with a narrowing of
the parabronchi, which often occurs with lower respiratory tract
involvement. These abnormal sounds may originate from the
upper respiratory tract (see Chapter 3).

b. Respiratory recovery time: Respiratory recovery time can reflect
involvement of the lower respiratory tract. Prolonged respiratory
recovery time is indicated when respiratory rate and rhythm do
not return to normal within 2 to 3 minutes. Tail bobbing occurs
with increased respiratory effort and may be a sign of upper or
lower respiratory tract involvement.

c. Auscultation of the heart: Because the bird’s heart rate increases
with stress, the clinician should listen to the heart early in the
physical examination. A well-socialized psittacine often allows
the clinician to auscultate the heart ventrally while the bird is
perching. An abnormal rate or thythm is associated with systemic
illness or heart disease.

C. Database
1. Minimum examination and testing
a. Physical examination: The physical examination should follow
a consistent protocol.
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Weight: All birds should be weighed on a gram scale at least
once daily.

Gram stains: Clinicians perform Gram stains to analyze the flora
and examine fecal or cloacal and choanal epithelial cells. Some
controversy exists in avian medicine over the use of choanal
Gram stains, but I use them to analyze epithelial cells to indicate
hypovitaminosis A and discover the presence of spirochetes and
other abnormal cellular elements.* A quick assessment of the
flora can also be obtained. If the clinician finds abnormalities on
a Gram stain, a culture should be performed.

Positive and negative culture: Some avian veterinarians prefer
culturing the choanal, fecal, or cloacal cells instead of using
Gram staining. Cultures allow the clinician to identify bacte-
rial and fungal organisms that exist in the testing site. Some
organisms such as spirochetes are difficult to culture; there-
fore the clinician should perform both a culture and a Gram
stain whenever possible. Gram stains and culture results may
differ because cultures sometimes result in the growth of ab-
normal bacteria and fungi that were not detected on Gram
staining.

Complete blood count and differentials: The clinician can
use several methods for obtaining complete blood counts and
differentials.

Chemistry profile: The clinician should use blood serum when
conducting a chemistry profile. The profile indices should mea-
sure the levels of total protein, glucose, Ca**, PO,, uric acid,
blood urea nitrogen, creatine kinase, aspartate aminotransferase,
lactate dehydrogenase, and bile acids. The clinician may also re-
quest measurement of glutamic dehydrogenase levels and
cholesterol levels.

. Additional tests

a.

b.

mo

e

Electrolytes

Chlamydial testing (elementary body agglutination, immunoflu-
orescent assay, and deoxyribonucleic acid-PCR probe)

DNA acid probe (for PBFD and polyomavirus)

Radiographs (an extension of the physical examination and a
common test in practice)

Ultrasound

Fecal parasite evaluation (e.g., a fecal float and zinc turbidity test
for Giardia bacteria) (see Chapter 20)

Aspergillosis titer

. Fecal acid-fast stain and tuberculosis titer tests

Urinalysis

Cytologic examination of an aspirate or a biopsy
Histopathologic examination of a biopsy through endoscopic
evaluation

Electrocardiogram

m. Electromyogram
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3. Venous collection sites

a.

C.

d.

Jugular vein: The jugular vein is often largest on the right side of
the neck and is considered the best site for the clinician to collect
blood because it provides the most blood with the least inter-
pretive error.®

. Basilic vein: The basilic vein is located over the ventral distal

humerus.

Medial metatarsal vein

Toenail clip: The clinician should use this route only if other
methods have failed.

4. Laboratories

a.

b.

Laboratory: The clinician should use a high quality laboratory
that routinely performs avian sample analyses.

Hemolysis: The breakdown of red blood cells and release of
hemoglobin occur in ethylenediaminetetraacetic acid (EDTA)
with crows, curasows, hombills, ostrich, and brush turkeys’;
therefore the clinician should use heparin as an anticoagulant.

5. Complete blood count interpretations (Tables 1-1 and 1-2)

a.

Red blood cells: A packed cell volume <35% indicates anemia.
The clinician should consider a blood transfusion for the patient
when packed cell volume <20%; with low packed cell volumes,
birds display adverse effects more rapidly than mammals. Anemia
with =5%, polychromasia indicates a nonregenerative anemia or
an inadequate response time. Anemia with =10%, polychromasia
indicates a regenerative anemia. The clinician may also observe
immature red blood cells on the smear with a regenerative anemia.
(1) Nonregenerative anemias may be associated with the following:

(a) Chronic disease (parasitism, chlamydiosis, aspergillosis,

avian tuberculosis, and neoplasia)
(b) Leukemias

Table 1-1
Common hematologic abnormalities: Changes in the PCV for common
bird species
Interpretation Differential diagnosis
PCV = 35% Nonregenerative anemia Chronic disease, including chlamydiosis,
(<5% polychromasia) Blood loss, inadequate aspergillosis, parasitism, avian
response time tuberculosis, neoplasia
Leukemias, lymph
Toxicities including heavy metals, aflatoxins
Deficiencles including iron, folic acid
Hypothyroidism
PCV = 35% Regenerative anemia Blood loss including trauma, parasitism,
(>10% polychromasia) organ leakage, coagulopathic condition
Bacterial septicemias
Red blood cell parasites
Toxicities including mustards, petroleum
products
PCV > 55% Dehydration
(TP nomal or T) Polycythemia

PCV, Packed celt

volume.
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(c) Toxicities (such as exposure to heavy metals and long-
standing aflatoxins)

(d) Iron and folic acid deficiencies

(e) Hypothyroidism

(2) Regenerative anemias may be associated with the following:
(a) Red blood cell parasites
(b) Bacterial septicemias
(c) Toxicities (from exposure to mustards and petroleum

products)®
(d) Blood loss (associated with the following):
(i) Trauma
(i) Parasitism
(iii) Leakage (from the gastrointestinal tract, kidney, or
parenchymous organ)
(iv) Coagulopathic condition

A packed cell volume > 55% indicates dehydration and poly-

cythemia; primary polycythemia is rare in birds.

b. White blood cells: Normal counts vary between and within
species of birds, making interpretation of results difficult. The
clinician should use the laboratory’s normal values for compar-
ison when interpreting the patient’s results.

(1) Leukocytosis: For normal adult psittacines the average total
leukocyte count is approximately 10,000/pl. The values may
be elevated slightly because of the bird’s response to han-
dling. Additional considerations for leukocytosis include the
following:

(a) Stress (incurred through travel, handling, and breeding)

Table 1-2

Common hematologic abnormalities: Changes in WBC counts for psittacines

Interpretation

Differential diagnosis

WBC = 15,000/pl

WBC = 5000/l

Lymphocytes =4500/pl

Monocytes =5%

Leukocytosis

Leukopenia

Lymphocytosis

Monocytosis

Stress including handling, travel, breeding, hemorrhage
Infectious causes, septicemia (see ytosis)
Trauma, inflammation

Toxicities

Immature birds

Viral diseases

Septicemia

Early response to steroids

Bone ppression from i
noninfectious causes

Toxins

Antigenic stimulation
Infectious causes
Lymphocytic leukemia

Chlamydiosis

Aspergillosis

Mycotic infections

Avian tuberculosis

Bacterial infections, granulomas
Massive tissue

Zinc-deficient diet

<

WBC, White blood cell.
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(b) Infection and septicemia

(c) Trauma and inflammation

(d) Toxicities

(¢) Neoplasia (both solid and circulating)

(f) Hemorrhage

(g) Age (higher counts in immature birds)

The clinician may observe toxic heterophils on blood smears from

birds with toxemias and septicemias. As the severity of the condi-

tion and prognosis worsen, the number of toxic heterophils increases.

(2) Components: Other cells may contribute to the leukocytosis,
or the count may remain normal and the percentages of the
following cells may increase:

(@) Lymphocytosis can occur with the following:

(i) Antigenic stimulation
(ii) Lymphocytic leukemia

(b) Monocytosis can occur with the following:

(i) Chronic infections such as chlamydiosis
(i1) Aspergillosis and other mycotic infections
(iti) Avian tuberculosis
(iv) Bacterial infections and granulomas

(v) Massive tissue necrosis
(vi) Zinc-deficient diets

(c) Eosinophils and basophils: The function of eosinophils
and basophils remains unclear in birds. The clinician may
have difficulty interpreting the reasons for an increase or
a decrease in the numbers. However, eosinophilias have
been associated in birds with parasitic infections and al-
lergic reactions. Eosinophil counts may be normal with
these disease processes. Basophilias may occur but not
consistently with chlamydiosis and tissue necrosis.

(d) Avian thrombocytes: Birds have thrombocytes that are
involved in clotting similar to mammalian platelets. Ad-
ditionally, avian thrombocytes phagocytose foreign sub-
stances in the blood stream. Thrombocytopenias can
occur with severe septicemias and toxemias, and throm-
bocytosis can result from a marked regenerative response
from anemia. A normal thrombocyte count is 20,000 to
30,000/pl of blood.

(3) Leukopenia: A white blood cell count =5000/pl can be in-
terpreted as leukopenia or decreased leukopoiesis. Common
causes of leukopenia and decreased leukopoiesis include the
following:

(@) Viral diseases can result in leukopenia

(b) Septicemia can result in leukopenia and may also cause
a decrease in leukopoiesis by depressing bone marrow
production

(c) Corticosteroid administration has resulted in leukopenia
with lymphopenia
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c. Blood parasites: In addition to changes in the numbers of cel-
lular elements of the blood, the morphology of the cells may
change. Blood parasites may commonly be found within blood
cells or within the blood stream. Cells change with toxicity,
presenting a toxic appearance. Basophilic stippling with lead
poisoning, which can be observed in mammalian cells, rarely
occurs in birds. Wild birds or birds housed outside are more
likely to have blood parasites. Common blood parasites in-
clude Haemoproteus, Plasmodium, Leucocytozoon, and Toxo-
plasma organisms.

D. Bone Marrow
1. Evaluation

a. Cytologic evaluation: The clinicign should consider performing
a cytologic evaluation of bone marrow when thrombocytopenia,
panleukopenia, heteropenia, or nonregenerative anemias are sus-
pected. Evaluation is also needed when abnormal cells are found
on the peripheral blood smear.

b. Collection sites: Collection sites for bone marrow include the
proximal tibiotarsus, ulna, and keel. The most common collec-
tion site is the proximal tibiotarsus.

c. Surgery: With the patient under general anesthesia, the clinician
surgically prepares the dorsal surface of the stifle and then moves
a spinal or hypodermic needle across the tibial plateau in line
with the cranial cnemial crest. Once the needle is in its proper
position, the clinician inserts it into the marrow space using a
twisting motion along the long axis of the bone. After removing
the cannula, the clinician attaches a 12-ml syringe to the needle
and aspirates the marrow into the needle. The clinician removes
the needle and fills the syringe with air to gently expell the
needle’s contents ontoa glass microscope slide. Placing a second
slide on the first slide, the clinician moves the slides apart hori-
zontally. The specimens are then sent to the laboratory.

II. Common Interpretations of the Chemistry Profile

A. T Aspartate Aminotransferase, — Creatine Kinase, T Bile Acids,
and % Lactate Dehydrogenase Levels: These Findings Indicate
Liver Disease.

Additional diagnostic tests that the clinician should consider include

the following:

1. Radiographs

2. Ultrasound (of the coelom)

3. Chlamydial testing

4. Blood tests for viral diseases such as polyoma and PBFD. Pacheco’s
disease also results in severe hepatic cellular necrosis.
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B.

C.

D.

Diagnostic Workup Plar

5. Endoscopic evaluation and biopsies (The clinician should submit liver
samples for histopathologic examination, aerobic, anaerobic, and
fungal culture; immunofluorescence antibody testing for Chlamydia
bacteria; and acid-fast staining. The clinician should submit larger
biopsy samples for suspected organophosphate toxicities because an
endoscopic biopsy is too small to obtain the sample needed. (See

Chapter 21.)

T Aspartate Aminotransferase, T Creatine Kinase, — Bile Acids, T

Lactate Dehydrogenase Levels: These Findings are Associated with

the Following:

. Muscle cell necrosis and wasting

. Intramuscular injections

. Vitamin E and selenium deficiency

. Convulsions

. Neuropathic conditions

. Chlamydiosis (Neurologic signs associated with chlamydiosis occur
most commonly in cockatiels. The clinician should perform more
diagnostic tests to rule out neurologic problems.)

AU B W =

T Ca*+,-> PO » — Albumen Levels: The Increased Level of Ca*+
and Normal Level of PO, Can Occur with the Following:

1. Egg laying

2. Vitamin D increase and toxicosis

3. Bone tumors

4, Polyostotic hyperostosis

5. Renal failure

6. Dehydration

The clinician should request the following tests for the diagnostic
workup: radiographs to look for eggs and osteopetrosis associated with
physiologic lay or polyostotic hyperostosis (the clinician may also ob-
serve bone tumors); a urinalysis to look for casts and other abnormali-
ties to rule out renal failure; a coelomic ultrasound to look for eggs,
masses, and kidney detail; a test to determine the sex hormone levels
such as estradiol, progesterone, and testosterone; and a history of vitamin
D toxicosis (leading to dystrophic calcification of the kidney tubules).

d Calcium, — Ionized Ca*+, and | Albumen Levels: The Findings

Indicate Hypocalcemia, Which Can Occur with the Following:

1. Malnutrition

2. Rickets (Rickets is a metabolic bone disease found in growing ani-
mals. The skeleton, including the beak and claws, can become pli-
able. Radiographic abnormalities include deformities along the
joints of the sternal and costal ribs and bowing of the tibiotarsus.
The ribs may be infolded as well, reducing the efficiency of oxygen
capture from the respiratory system. The loss of oxygen results in
tachypnea and secondary polycythemia leading to right ventricular
failure.)
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3. Osteomalacia or osteodystrophy (These disorders result from cal-
cium deficiencies in mature birds. The bone thins as osteoclasts are
induced by parathyroid hormone to resorb first medullary bone and
eventually cortical bone to meet calcium demands.¢ Degeneration
can result in pathologic fractures that often appear as greenstick frac-
tures. Increased production of connective tissue coupled with bone
resorption in osteodystrophy is not observed commonly in birds.)

4. Osteoporosis or cage layer fatigue (In poultry, these conditions occur
as a normal physiologic consequence of the lay cycle. Osteoporosis
or cage layer fatigue rarely occurs in most psittacines but occur in
hens who continually lay eggs.)

5. Hypocalcemic syndrome (This syndrome occurs in African grey par-
rots and is characterized by periods of abnormal mentation and
seizures. The cause of the syndrome remains unknown; however,
the parathyroid gland and its hormone may be involved.¢ Parenteral
calcium administration followed by increased dietary calcium often
resolves the problem. The clinician should monitor total protein, al-
bumen, Ca*+, and ionized Ca** values.)

E. T Uric Acid: Increased Uric Acid Levels Can Result from the
Following: .
1. Renal disease
2. Decreased glomerular filtration rate
3. Postprandial rise in uric acid levels
4. Tissue damage
5. Ovulation
6. Liver disease
Uric acid is produced in the liver and secreted by the kidneys. The clin-
ician should consider the following diagnostic tests:
Radiographs
Ultrasound (of liver and kidneys)
Urinalysis
Heavy metal tests (for lead and zinc)
Gram stains (Gram staining of the choanal cells can be used asa quick
assessment for hypovitaminosis A. Squamous metaplasia of the
kidney tubules with hypovitaminosis A can result in renal failure.)
Polyomavirus testing
Aspergillosis titer
. Chlamydial testing
Endoscopic evaluation with or without biopsy for histologic exam-
ination, culture, acid-fast stain, and immunofluorescence antibody
j. Parasite evaluation
k. Toxoplasmosis titer

o apn oe

= oqe

E T Cholesterol Level: Increased Cholesterol Can Occur with the
Following;
1. High fat diet (Amazons may eat only seed and other fatty foods.)
2. Liver disease (see pp. 13-14)
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3. Hypothyroidism

4, Bile duct obstruction (Amazons and other psittacines may have bile
duct hyperplasia, which is often found concomitantly with hepatic
fibrosis and hepatocellular lipidosis. Bile duct hyperplasia may lead
to bile duct carcinoma.)

5. Starvation (Although mammals use glucose, the primary energy
source in birds is fatty acids. Elevated fatty acid levels can occur

during starvation and migration.)
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Supportive Care
and Shock

Michael P. Jones and Christal G. Pollock

Emergency medicine and supportive care of the avian patient is one of the
most challenging aspects of avian medicine. A thorough knowledge not
only of disease pathophysiology but also of therapeutic techniques and
supportive care is required for successful case management. Many tech-
niques can be extrapolated from companion animal medicine, with ap-
propriate adjustments for differences in anatomy and physiology between
avian and mammalian species.

Birds often are presented to the veterinarian in an extreme state of dis-
ability, which makes each clinical decision crucial to the overall outcome.
Learning to recognize common emergencies and addressing problems in an
appropriate manner greatly enhance the patient’s chances for survival.

I. General Considerations

A. Clinical Examination
1. Prepare for patient’s arrival.
a. Prepare and warm fluids.
b. Provide a warm environment.
c. Have oxygen support available.
d. Prepare other medications and supplies as initially indicated by
conversation with owner or agent.
2. Perform triage.
a. Obtain thorough history and observe patient.
b. Rapidly assess and classify patient’s condition, which determines
the supportive and therapeutic approach.
c. Treat patient according to the severity of illness and the degree
of critical care required.
d. CheckABC’s of cardiopulmonary resuscitation—airway, freathing,
and drculation.!
(1) Airway established (endotracheal tube or air sac cannula)
(2) Positive pressure ventilation

17
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g

(3) Cardiac massage

(4) Epinephrine (1:1000) (0.5 to 1.0 mg/kg given IT, intra-

" venously, IC, or intraosseously)?

(5) Atropine (0.5 mg/kg given intramuscularly, intravenously, in-
traosseously, or IT2; 0.2 mg/kg every 3 to 4 hours as needed
for organophosphate or carbamate toxicosis)?

(6) Doxapram hydrochloride (5 to 10 mg/kg given once intra-
muscularly, intravenously, or subcutaneously)?

Perform preliminary examination or observation of patient.

(1) Posture

(2) Degree of alertness

(3) Cardiovascular system (Heart rate, thythm, and pulse quality
are assessed simultaneously with auscultation.)

(4) Patient’s environment

Treat life-threatening conditions of the respiratory or cardiovas-

cular system.

(1) Dyspnea

(2) Circulatory collapse

(3) Seizures

(4) Severe trauma

Notify owners of severity and prognosis as soon as possible; 0&-

tain informed consent.

3. Conduct physical examination.

a.

Perform complete physical examination when patient’s condi-
tion is stable or in stages as condition stabilizes.

b. Remember to do no harm.
4. Formulate detailed plan to manage patient clinically.*

a.

Account for all diagnostic and therapeutic actions required by
patient’s condition.

b. Assess patient’s ability to tolerate handling.
5. Perform diagnostic procedures (perform only procedures necessary
to evaluate patient).

a.

c.
d

€.

f.

Minimum database

(1) Packed cell volume (PCV)/TS

(2) Glucose level

(3) Uric acid level

(4) Aspartate aminotransferase level

(5) Creatinine level

(6) Electrolytes

Additional blood may be drawn for complete blood count (CBC)
(Serum or plasma chemistry panel or other diagnostic tests may
also be performed if the differential diagnosis requires it and if
the patient can tolerate further diagnostics.)

Ophthalmic examination

Radiographs

Endoscopy (laparoscopy or tracheoscopy)

Cytologic or microbiologic studies

6. Allow patient’s condition to stabilize before attempting any further
diagnostic tests.
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II. Emergency Medical Syndromes

A. Respiratory Emergencies
1. Dyspnea

a.

b.

Clinical signs: Open-mouthed breathing, exaggerated respiratory
effort, tail bobbing, change or loss of voice or song, wheezing
Etiology includes the following:

(1) Primary respiratory diseases: Bacterial, fungal, parasitic,
chlamydial, and mycoplasmal infections; toxins, foreign
bodies, trauma, neoplasia

(2) Extrarespiratory diseases: Organomegaly (thyroid, hepatic,
renal, gonadal), oral masses, coelomic fluid, cardiovascular
disease, neoplasia

Diagnosis includes the following:

(1) Thorough history and observation of patient

(2) Minimum database
(a) CBC
(b) Chemistry panel
(c) Radiographs
(d) Abdominocentesis (if fluid is present)

Therapy: Therapy is based on the diagnosis; it may include

oxygen (O,) therapy (O, cage, intubation of air sacs) (Fig. 2-1)

and fluid and nutritional support.

Fig. 2-1 Intubation.



20  Supportive Care and Shock

B. Cardiovascular Emergencies
1. Shock has not been clearly defined in birds and does not occur in
birds as it does in mammals.®
a. Pathophysiology of shocks”

(1) Shock is not a single physiologic entity, nor is it a static
condition; it is a multifactorial syndrome that results when
the supply of oxygen to the tissues is inadequate or when
the tissues are unable to use oxygen.

(2) Circulatory collapse occurs as a result of insufficient capillary
perfusion and cellular hypoxia.

(3) Multiple organs are affected in different ways and at different
times.

(4) Pathogenesis at the tissue and cellular levels is different in
birds and mammals.’

(5) Birds do not develop lactic acidosis caused by cellular hypoxia
that progresses to peripheral circulatory failure and pooling
of blood in small vessels and terminal circulatory beds.’

(6) General circulatory failure occurs as a consequence of hypov-
olemia (hypovolemic shock), heart failure (circulatory shock),
and sepsis (septic shock).’

(7) Hemorrhagic shock may not occur in birds®:

(a) Birds tolerate severe blood loss better than mammals.
(b) Birds have a higher rate of absorption of tissue fluid to
replace lost blood volume, as well as baroreceptor reflexes;
these processes help maintain normal blood pressure.!
b. Classification of shocké

(1) Cardiogenic shock

(a) Results from impaired cardiac function and diminished
cardiac output

(b) Common causes include arrhythmias, pericardial effu-
sion, and iatrogenic dysrhythmias
(2) Hypovolemic shock
(a) Has many etiologies but the common pathophysiologic
mechanism is a decrease in circulating blood volume$’

(b) Common causes include hemorrhage, dehydration, vom-
iting, diarrhea, trauma, surgery, neoplasia, anaphylaxis,
and bums

(3) Vasogenic shock
(a) Involves changes in peripheral resistance that impair cir-

culatory distribution
(b) Causesinclude sepsis, endotoxemia, toxicosis, anesthetic
overdose, and anaphylaxis®
c. Treatment of shock (The immediate goals are to restore blood
volume and blood pressure to facilitate perfusion of tissues and
organs.)’
(1) Obtain baseline PCV, total protein level, and glucose and
bicarbonate levels; postpone other diagnostic tests unless
they are considered necessary.



Supportive Care and Shock 21

(2) Place intravenous and intraosseous catheters (Figs. 2-2
and 2-3).

(3) Calculate dehydration and fluid requirements.

(4) Provide rapid volume expansion (Give lactated Ringer’s so-
lution at half of fluid deficit for the first 12 hours and re-
maining 50% of deficit over following 48 hours.)

(5) Give vitamin B complex (10 mg/kg thiamine), steroids, iron
dextran, antibiotics if indicated, supplemental oxygen, and
heat and nutritional support if necessary.

(6) Monitor PCV, total protein level, bicarbonate level, and
urine output.

(7) Obtain a complete history and initiate diagnostic testing.

(8) Begin maintenance fluids and force feeding (Fig. 2-4).

(9) Monitor weight until bird is able to self-feed.

(10) Maintain as stress-free an environment as possible.

-metatarsal
vein

; Extensor digitorum
longus tendon

Fig. 2-2 Routes for intravenous lines, catheter placement, and
withdrawal of blood. A, Right jugular vein. B, Basilic vein. C, Medial
metatarsal vein.
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Tibiotorsus-l .

Fig. 2-3 A, Placement of intraosseous catheter in the dorsal ulna.

B, Bone marrow tap into the tibiotarsus
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Fig. 2-4 Subcutaneous sites for fluid placement. A, Inguen. B, Propata-
gial or wing web site. C, Interscapular and intrascapular sites.
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2. Blood loss or anemia and cardiac failure
a. Clinical signs: Weakness, dyspnea, tachypnea, lethargy, depres-
sion, inactivity, pale mucous membranes (oral, conjunctival, and
cloacal mucosa), and tachycardia
b. Etiology
(1) Decreased red blood cell production or increased red blood
cell destruction; classified as regenerative or nonregenera-
tive anemias
(2) Trauma
(3) Gastrointestinal bleeding
(4) Genitourinary bleeding
(5) Hemolysis and idiopathic hemorrhage
(6) Coagulopathic conditions
(7) Cloacal papillomas
(8) Egg laying
(9) Cloacal or uterine prolapse
(10) Heavy metal toxicity
(11) Infectious diseases (polyomavirus, psittacine beak and
feather disease, and other infectious agents!)
c. Diagnosis

(1) CBC and reticulocyte count

(2) Radiographs

(3) Specific diagnostic tests for infectious diseases

(4) Tests for heavy metal toxicity

d. Therapy

(1) Control hemorrhage

(2) Determine source of bleeding

(3) Replace fluid volume

(4) Give vitamin K, vitamin D;, calcium, and antibiotics as
necessary

(5) Administer blood transfusions if PCV < 20%

(6) Treatment for shock should include volume expansion, cor-
ticosteroids, bicarbonate therapy if metabolic acidosis is pre-
sent, and parenteral antibiotics

3. Cardiopulmonary arrest!
a. ABC’s of cardiopulmonary resuscitation

(1) Establish airway (endotracheal tube or air sac tube)

(2) Positive pressure ventilation

(3) Cardiac massage

(4) Epinephrine and atropine as necessary

(5) Doxapram

C. Gastrointestinal Emergencies
1. Thermal burns and fistulas
a. Clinical signs: Commonly seen in hand-fed psittacine chicks;
Initially, redness and swelling of the skin, which progresses to
necrosis and drainage of food from the fistula
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b. Etiology
(1) Hand-feeding formula that is too hot

(2) Puncture of crop by gavage tubes, with subsequent leakage
of food subcutaneously and necrosis of overlying tissue
(Fig. 2-5)
c. Diagnosis is usually based on clinical signs noted by owner
d. Therapy

(1) Aimed at nutritional support of the patient while the fistula
is corrected
(2) If the injury is acute, closure should be postponed 5 to 7 days
so that healthy tissue can be distinguished from necrotic tissue
before closure; surgical closure is the treatment of choice
2. Gastrointestinal stasis
a. Clinical signs: Changes in motility, delayed crop emptying, re-

gurgitation, vomiting, weight loss, dehydration, and decreased
fecal output!s
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Fig. 2-5 Gavage feeding technique, showing crop and placement of
feeding tube or needle.
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Etiology

(1) Poor sanitation

(2) Inadequate environmental conditions

(3) Insufficiently warmed formula

(4) Gastrointestinal foreign body

(5) Heavy metal toxicity

(6) Neoplasia

(7) Infectious disease!?

Diagnosis

(1) History and physical examination

(2) CBC, chemistry profile

(3) Radiographs (plain films and contrast studies)
(4) Crop flush or swab cytologic studies and culture
Therapy

(1) Supportive care

(2) Fluid replacement

(3) Antibiotic therapy (parenteral) (see Chapter 26)
(4) Metoclopramide (see Chapter 26)

(5) Parenteral nutrition or placement of duodenostomy tube

3. Regurgitation and vomiting

a.

b.

Clinical signs: Food staining around beak and feathers on the
head, weight loss, dehydration, head bobbing

Etiology

(1) Behavioral causes

(2) Insufficiently warmed formula

(3) Gastrointestinal foreign body

(4) Obstruction of gastrointestinal tract

(5) Infectious disease

(6) Neoplasia

(7) Heavy metal toxicity

(8) Iatrogenic causes (from handling)

(9) Toxins (plant)'s

Diagnosis

(1) History and physical examination

(2) CBC, chemistry profile

(3) Cytologic study and culture of regurgitated material
(4) Fecal examination

(5) Radiographs (plain film and contrast studies)

(6) Heavy metal analysis

Therapy

(1) Supportive care

(2) Fluid replacement

(3) Antibiotic therapy (parenteral) (see Chapter 26)

(4) Metoclopramide (see Chapter 26)

(5) Parenteral nutrition or placement of duodenostomy tube!-

4. Diarrhea, hematochezia, and melena

a.

b.

Clinical signs: Loose feces
Etiology
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(1) Infectious diseases
(2) Dietary changes
(3) Foods with high water content
(4) Foreign body
(5) Hepatic, renal, or pancreatic disease
(6) Toxins
(7) Heavy metal toxicity

c. Diagnosis
(1) History and physical examination
(2) CBC, chemistry profile
(3) Radiographs (survey and contrast studies)
(4) Fecal examination for parasites
(5) Cytologic studies

d. Therapy
(1) Parenteral fluids
(2) Antibiotic therapy (parenteral) (see Chapter 26)
(3) Nutritional support

5. Cloacal prolapse

a. Clinical signs: Cloacal prolapse must be differentiated from cloacal
papillomatosis. With the latter condition, the tissue’s surface has
a cauliflower-like appearance, whereas most prolapsed tissue has
a smooth, glistening surface.! Papillomas often turn white when
vinegar is dropped onto the mucosal surface. Both diseases may
have clinical signs, including tenesmus, decreased fecal output,
and bleeding from the cloaca.

b. Etiology
(1) Masses in the cloaca
(2) Neurogenic disorders
(3) Tenesmus caused by enteritis, cloacitis, or egg binding
(4) Idiopathic causes!

c. Diagnosis
(1) Physical examination (a complete examination of the cloaca

usually is performed under anesthesia)

(2) Fecal examination for parasites
(3) Gram stain, culture
(4) Radiographs and biopsy if required for diagnosis

d. Therapy
(1) Prevent further trauma to the exposed tissue
(2) Return the exposed tissue to its normal place by means of re-

tention sutures or cloacopexy!
6. Hepatic disease

a. Clinical signs: Lethargy, anorexia, weakness, diarrhea, regurgita-
tion or vomiting, polyuria, polydipsia, dyspnea (caused by ascites
if present), organomegaly, yellow-green discoloration of urates

b. Etiology
(1) Infectious or inflammatory condition
(2) Trauma
(3) Toxins
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c. Diagnosis
(1) History and physical examination
(2) CBC, chemistry profile
(3) Fecal Gram stain and culture
(4) Bile acid levels
(5) Tests for Chlamydia organisms
(6) Radiographs

d. Therapy
(1) Supportive care
(2) Antibiotics (see Chapter 26)
(3) Lactulose (see Chapter 26)
(4) Vitamin K (see Chapter 26)

D. Urogenital Emergencies
1. Renal disease or failure
a. Clinical signs: Clinical signs commonly seen with renal disease
include polyuria, polydipsia, lethargy, depression, seizures, de-
hydration
b. Etiology
(1) Infectious diseases (bacterial, viral, parasitic, fungal)
(2) Toxicities
(3) Ureteral obstruction
(4) Trauma
(5) Hypervitaminosis D (in macaws)
c. Diagnosis
(1) History and physical examination
(2) CBC, chemistry panel
(3) Urinalysis
(4) Fecal Gram stain and culture!
d. Therapy
(1) Supportive care
(2) Fluid and electrolyte replacement
(3) Parenteral antibiotics (see Chapter 26)
(4) Vitamin supplementation (contraindicated if hypervita-
minosis D is suspected)! (see Chapter 26)
2. Oviductal prolapse
a. Clinical signs: Signs suggestive of uterine or oviductal prolapse
include tenesmus, fecal staining of feathers around the vent, pres-
ence of uterine tissue outside the vent, decreased fecal output,
and bleeding from the vent.!
b. Etiology
(1) Egg binding
(2) Poor nutrition
c. Diagnosis
(1) History of egg laying
(2) Physical examination
d. Therapy
(1) Supportive care
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(2) Fluid replacement

(3) Parenteral calcium (see Chapter 26)

(4) Vitamins A and D, (see Chapter 26)

(5) Parenteral antibiotics (see Chapter 26)

(6) Corticosteroids (see Chapter 26)

(7) Replacement of prolapsed tissue after thorough cleansing,
controlling bleeding, reducing swelling, and removing egg if
present in prolapse!

3. Egg binding

a.

Clinical signs: Commonly seen in females that are first-time or
chronic egg layers. Clinical signs include tachypnea, straining to
pass the egg, bleeding from the vent, abdominal distension, leg
paresis, lethargy, depression, weakness, sitting on the bottom of
the cage, decreased fecal output, and death!?
Etiology
(1) First-time or chronic egg layer
(2) Poor nutrition
Diagnosis
(1) History and physical examination
(2) Whole body radiographs
Therapy
(1) Conservative therapy
(a) Warmth
(b) Fluids
(c) Vitamins A and D, (see Chapter 26)
(d) Calcium (see Chapter 26)
(e) Prostaglandins (see Chapter 26)
(f) Nutritional support
(2) Manual expression of egg (ovocentesis)
(3) Transabdominal ovocentesis (surgical removal by means of
laparotomy)

4. Egg peritonitis

a.

b.

Clinical signs: Anorexia, lethargy, depression, weakness, pre-

ceding nesting or laying behavior, dyspnea

Etiology

(1) Traumatic rupture of egg or failure of ovum to enter in-
fundibulum! (The peritonitis that develops usually is sterile
but may be complicated by a secondary bacterial infection.!)

Diagnosis

(1) History and physical examination

(2) CBC, chemistry panel

(3) Abdominocentesis with fluid analysis and cytologic studies

(4) Whole body radiographs

Therapy

(1) Parenteral antibiotics (see Chapter 26)

(2) Fluid therapy

(3) Corticosteroids (antiinflammatory use) (see Chapter 26)
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E. Neurologic Emergencies
1. Head trauma

a.

b.

Clinical signs: Bruising of skin, blood in ear canal, depression,

lethargy, ataxia, paresis

Etiology

(1) Often caused when bird flies into a stationary object (e.g.,
window pane, wall, or fan)

(2) When bird is stepped on or an object is dropped on the
bird

(3) Mate aggression

Diagnosis

(1) History and physical examination

(2) Neurologic examination

Therapy

(1) Supportive care

(2) Fluids

(3) O, cage

(4) Corticosteroids (see Chapter 26)

(5) Lasix (see Chapter 26)

2. Seizures (see Chapter 10)

a.

Clinical signs: Depending on phase of seizure, the signs in-
clude lethargy, depression, convulsions, ataxia, and inability
to stand
Etiology
(1) Central nervous system disease resulting from trauma!
(2) Cardiovascular disease
(3) Hepatopathic conditions
(4) Renal disease
(5) Endocrinopathic conditions
(6) Exposure to toxins
(7) Poor nutrition
Diagnosis
(1) History and physical examination
(2) Neurologic examination
(3) CBC, chemistry panel
(4) Bile acid levels
(5) Toxicology tests
(6) Radiographs!
Therapy (control of seizures)
(1) Diazepam (see Chapter 26)
(2) Supportive care
(a) Intravenous, IO, or subcutaneous fluids
(b) Calcium ethylenediaminetetraacetic acid (see Chapter
26)
(c) Vitamins A, D;, and E (see Chapter 26)
(d) Nutritional support
(e) Parenteral calcium!?’ (see Chapter 26)
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E Traumatic Injuries
1. Soft tissue and musculoskeletal injuries

a.

Clinical signs: Thermal burns, conspecific and interspecific ag-
gression, weather extremes, flying into objects, owner-induced
trauma; often associated with the musculoskeletal and neurologic
systems

Diagnosis

(1) History and physical examination

(2) Observation of patient

Therapy

(1) Supportive care

(2) Correction of underlying problem

G. Toxins!?
1. Primarily ingested toxins but may be skin contact or inhaled

a.

b.

Clinical signs: Vary, depending on factors such as type and
amount of toxin, duration of toxicosis, and patient’s size
Etiology (also see Chapter 14)
(1) Alcohol
(2) Ammonia
(3) Chlorine
(4) Chocolate
(5) Detergents
(6) Fumniture polish
(7) Heavy metals (e.g., lead, zinc)
(8) Insecticides
(9) Matches
(10) Nicotine, cigarette smoke
(11) Pine oils (phenols)
(12) Plants
(13) Polytetrafluoroethylene
(14) Rodenticides
Diagnosis
(1) History of ingestion and physical examination
(2) CBC, chemistry panel
(3) Toxicologic analysis of blood, secretions, excretions, and
vomitus
(4) Radiographs
Therapy
(1) Stabilize patient’s condition
(2) Prevent further exposure
(3) Delay further absorption
(4) Institute physiologic antagonist
(5) Facilitate removal of absorbed toxins
(6) Provide suppottive care
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—

[11. Dehydration and Fluid Therapy

A. Normal Distribution of Water in the Body

1. Total body water in an adult bird accounts for approximately 60% of
the body weight, and the percentage is even higher in ayoung bird.581!

2. Extracellular water constitutes approximately 18% to 24% of body
weight, depending on the method used to determine its volume and
on the bird’s age, sex, and lean body weight.>#

3. Blood volume (cells and plasma) constitutes approximately 4.4% to
8.3 % of body fluid volume in chickens.># In other avian species per-
centages as high as 14.3% have been reported.®

B. Loss of Water or Dehydration
1. Serious problem in avian patients.
2. Makes rapid, correct replacement of fluid deficits more important
in them than in other companion animal species.!?

C. Total Body Water
1. Higher in chicks than in adult birds.
2. Clinically recognizable dehydration is more severe in younger birds.!!

D. Sources of Water :
1. Include ingested water, water in foods, and water produced through
metabolic processes.
2. Fluids are lost through urine, respiration, and feces.

E. Assessing Hydration Status
1. Patient’s history often indicates the etiology and magnitude of de-
hydration.
2. Water intake, abnormal-loss from the body, and duration of clinical
signs should be considered.

E Physical Examination
1. May provide an assessment of clinically recognized dehydration re-
sulting from decreased intake (caused by systemic illness, anorexia,
depression) or increased losses (caused by polyuria, diarrhea, vom-
iting, panting, hyperthermia, or trauma).
2. Parameters used to distinguish these conditions include the following:
a. Skin fold elasticity—dorsal aspect of the metatarsus and other
featherless areas
b. Turgescence, filling time, and luminal volume of basilic artery
and vein!!113 (filling time > 1 to 2 seconds in the basilic vein in-
dicates dehydration > 7 %!; dehydration < 5% is clinically dif-
ficult to recognize)
c. Appearance of the eyes, corneal hydration, and ocular pressure'?
d. Physical assessment of dehydration!’
(1) < 5% (difficult to detect)
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(2) 5% to 6% (subtle loss of skin elasticity)
(3) 7% to 10%
(a) Definite loss of skin elasticity
(b) Prolonged filling time of basilic artery and vein
() Dry mucous membranes (possible)
(d) Loss of brightness and roundness in the eyes or sunken
appearance to the eyes
(4) 10% to 12%
(a) Tented skin stands in place
(b) Possible signs of shock
(c) Muddy color to scales of feet
(d) Dry mucous membranes
(e) Cool extremities
(f) Increased heart rate
(g) Poor pulse quality
(5) 12% to 15%
(a) Extreme depression
(b) Signs of shock
(c) Death imminent
e. Laboratory evaluation
(1) PCV and total protein level: Quick, inexpensive tests that
support the clinical diagnosis of dehydration or reveal it if
the physical examination does not indicate dehydration.
(a) May be normal even in dehydrated patients if compen-
satory mechanisms are active
(b) Normal PCV for most birds is 35% to 55%!6:17
(i) PCV < 35% indicates anemia
(i) PCV > 55% indicates dehydration
(c) Plasma total protein of most birds is 3.5 to 5.5 g/dl:1¢
(i) Total protein level generally increases 20% to 40%
with dehydration; elevated PCV and serum protein
level suggest dehydration
(2) Plasma urea nitrogen may be an accurate indicator of dehy-
dration in some birds (e.g., pigeons)!8; increases of 6.5 to 15.3
times normal may indicate dehydration, 718
(3) Urinalysis
(4) In most cases that require supportive care (severe trauma
or disease), a 5% to 10% level of dehydration may be
assumed.

G. Calculation of Fluid Requirements and Planning Daily Fluid

Therapy

1. The goal of fluid therapy is to correct fluid and electrolyte imbal-
ances while meeting the patient’s daily fluid maintenance require-
ments. When planning fluid therapy, the veterinarian should con-
sider the status of the cardiovascular and renal systems.!!

2. These questions should be considered!’:
a. Is fluid therapy indicated?
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(1) Disease state and patient’s physical condition
(a) Decreased fluid intake (anorexia)
(b) Increase fluid loss (vomiting, diarrhea, or polyuria)
(c) Trauma or burns

(2) Surgical cases

b. What type of fluid should be given? (Table 2-1)

(1) Isotonic crystalloids: Lactated Ringer’s solution, Normosol-
R, and normal saline (0.9%), 0.45% saline plus 2.5% dextrose,
and Plasma-Lyte M

(2) Nonisotonic crystalloid: 5% Dextrose in water and hypertonic

saline

(3) Colloids: Plasma, dextrans, and hetastarch
c. What route should be used for administration?
(1) Intravenous routeé!119
(a) Preferred for critically ill patients, when blood or fluid

loss is severe, or with acute fluid loss

(b) Available sites include the jugular, basilic, or medial
metatarsal vein
(i) Jugular vein is most useful because it allows delivery
of large volumes and administration of hypertonic
or potentially irritating solutions; recommended for

patients with long necks.
(ii) Basilic vein is recommended for species weighing at
least 300 to 400 g.
Table 2-1
Commonly used fluids?®
Fluid type Indications Contraindications
Lactated Ringer’s solution Good cholice for shock, rehy- Contains Ca**, which is not
dration, and diuresis recommended for hypercal-
cemic patients
May exacerbate hyperkalemia
or hypernatremia
0.9% Saline Shock therapy May rbate rioad
Hypercalcemia, hyperkalemia Liver failure
Hyponatremia Hypertension
Vomiting caused by Gi obstruction
0.45% Saline/2.5% dextrose  Hypernatremia, diuresis Hypovolemic shock
Liver failure
Sepsis
Plasma-Lyte M Maintenance fluid Hypovolemic states
Heart failure, liver disease, and Hyponatremia and hypokalemia
hypertension
5% Dextrose Short-term treatment of heart Subcutaneous route
failure Do not give large boluses IV
Hypertonic saline Hypovolemic shock Dehydration
Head trauma without intracranial ~ Cardiogenic shock
hemorrhage Intracranial hemorrhage

Sepsis, shock, bums

G1, gastrointestinal; /V, intravenous
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(iii) Medial metatarsal vein is especially useful in long-
legged birds (cranes, storks, herons, egrets).
(c) Catheters must be sutured or taped into position
(d) Advantages of intravenous route
(i) Allows precise fluid administration
(ii) Allows administration of a large volume over several
minutes
(e) Disadvantages of intravenous route
(i) Requires maintenance of indwelling catheter if a but-
terfly catheter is not used.
(i) Butterfly catheter frequently requires physical re-
straint of the patient.
(iii) Severehemorrhageorhematomafonnatwmspossnble
(iv) Patient may remove the catheter.
(v) Catheter must be replaced every 2 or 3 days.
(2) Intraosseous route
(a) Useful in small patients or when peripheral veins are too
small or constricted
(b) Available sites include the distal ulna and proximal
tibiotarsus
(c) Advantages of intraosseous route
(i) With practice can be placed quickly
(i) Provides excellent access to peripheral circulation,
with absorption equivalent to intravenous route
(d) Disadvantages of intraosseous route
(i) Placement and maintenance of catheter
(ii) Placement is painful unless patient has been anes-
thetized (however, the catheter may be placed without
anesthesia in an emergency to achieve venous access)
(iii) Requires strict asepsis or the risk of osteomyelitis is
greater
(iv) May require more than one attempt at placement
(v) Extravasation of fluid can occur (if more than one
hole is present in the cortex)
(3) Subcutaneous route
(a) Inappropriate for critically ill patients
(b) Available sites include the inguen (inguinal region);
propatagium or wing web (we prefer not to use this site,
especially in patients undergoing rehabilitation for re-
lease); interscapular region
(c) Advantages of subcutaneous route
(i) Can accommodate a significant amount of fluid
without the risk of cardiac overload
(ii) Safe and reliable
(d) Disadvantages of subcutaneous route
(i) Only a small volume (5 to 10 ml/kg) should be given
per site
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(i) May cause local vasodilation in birds that are in
shock or hypothermic
(iii) Possibility of poor absorption makes this route in-
appropriate for critically ill patients
(4) Oral route
(a) Preferred route if patient is conscious, standing, and
normotensive
(b) Advantages of oral route
(i) Most physiologic route
(ii) Ease of administration
(iii) Allows administration of fluids with a wide variety
of compositions
(c) Disadvantages of oral route
(i) Should not be used in critically ill, recumbent, or
highly excitable patients because regurgitation, vom-
iting, and aspiration may occur
d. How rapidly should fluid be given?
(1) Birds can tolerate intravenous boluses of 10 ml/kg if they are
given slowly (over 5 to 7 minutes)!!
(2) Monitor for signs of fluid overload!!
e. How much fluid should be given? (See no. 4 below.)
(1) Suggested intravenous bolus volumes for some species!?

Canary 1ml
Budgerigar 1to2ml
Cockatiel 2to3ml
Conure 4 to 6 ml
Amazon parrot 8 to 10 ml
Macaw 15 to 25 ml

f. When should fluid therapy be discontinued?
(1) When hydration has been restored and the patient is able to
maintain hydration without assistance
(2) As the patient recovers, fluid therapy usually is tapered by
decreasing the amount administered by 20% to 25% per
day
3. Daily maintenance water requirement of healthy psittacine birds is
approximately 50 ml/kg/day; the requirement for Passeriformes is
much higher.
4. Calculation of fluid deficit

Body weight (g) X Percent dehydration (in decimal form) = Estimated fluid deficit (ml)

a. Half the total fluid deficit should be replaced within the first 12
to 24 hours.}6

b. The remaining 50% is divided over the following 48 hours, to be
administered with daily maintenance requirements.

c. Example: Amazon parrot (weight is 500 g), 8% dehydration
(1) Maintenance fluid requirement: 50 ml/kg X 0.5 kg = 25 ml
(2) Fluid deficit: 500 g X 0.08 = 40 ml
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d.

€.

(3) Day 1: Provide maintenance = 25 ml

and half of fluid deficit =20ml

45 ml

(4) Day 2: Provide maintenance = 25 ml
and half of fluid deficit =20ml

45 ml

If force-feeding patient two to three times daily, 75% of mainte-
nance fluid requirements may be met.2!

Warming fluids to 38° to 39°C (100.4° to 102.2°F) may prevent
or correct hypothermia.!!

5. Plasma and dextrans

a.

b.

C.

Very little information is available that fully assesses the use of

colloids in avian supportive care.

Plasma is an excellent source of a natural colloid or use albumin.

Dextrans are high-molecular-weight polysaccharides with a par-

ticle size similar to that of albumin.

(1) Effect is similar to that of hypertonic saline.

(2) Duration is much longer than that of hypertonic saline (ap-
proximately 24 hours).®

(3) A dramatic improvement in birds in shock has been reported
with 6% dextran given at 10 to 20 ml/kg.22

(4) Adverse effects reported in mammals include hypervolemia,
hemorrhagic diathesis, and anaphylaxis.

6. Monitoring the efficacy of fluid therapy

a.

b.

Patient should gain weight as hydration is reestablished.
Monitor patient daily with PCV/TP and with physical examina-
tion if patient can tolerate it.

7. Complications of fluid therapy!!

a.

€.

Overhydration or fluid overload

(1) Common complication of fluid therapy

(2) Manifests as dilution anemia, hypoproteinemia, pulmonary
edema, or excessive workload for the heart

(3) Patients with underlying systemic disease (e.g., renal, cardiac,
metabolic, or vascular disease) are especially at risk

Electrolyte imbalances involving potassium, sodium, and chloride

Bicarbonate administration (Administer carefully to prevent

metabolic alkalosis, respiratory acidosis, or hyperosmolarity.)

Phlebitis, osteomyelitis, hematomas, and skin sloughing from ex-

travasation of irritating substances

Aspiration pneumonia from orally administered fluids or gavage

feeding

8. Supplementation of fluid!?

H. Blood Transfusions
1. Blood transfusion appears to be useful in patients with a PCV < 200%.

a.

b.

Every attempt should be made to find homologous donors.
Single heterologous transfusions have been successful 2022
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c. Transfusion should be 10% to 20% of recipient’s calculated
blood volume.!

d. Normal blood volume of a bird is approximately 10% of its body
weight in grams.

2. Collection and storage of blood products
a. Anticoagulant of choice is acid citrose dextrose (ACD, ACD so-

lution, formulation A; Baxter Health Care Corp., Deerfield, Ill.)
b. Amount used is 0.15 ml of ACD per milliliter of blood.’

3. Administration of iron dextran (10 mg/kg given intramuscularly [Fig.
2-6] and repeated in 7 to 10 days if needed) and vitamin B may ben-
efit birds with severe hemorrhage and anemia.?

4. Complications
a. Anaphylactic reaction to donor blood
b. See Complications of Fluid Therapy, above

IV. Drug Therapy

A. Antimicrobial Agents

1. Antimicrobial therapy should be based on appropriate culture and
sensitivity testing; however, this is not always possible.

2. Antibiotics often are indicated in critically ill patients in which an-
infectious etiology is suspected.

3. The most common pathogens recovered from avian emergency cases
are gram-negative bacteria; therefore antibiotics should be effective
against a host of gram-negative bacteria.

LB
]

Fig. 2-6 Intramuscular injection.
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4. Bactericidal antimicrobials are preferred in many cases because the
immune system of debilitated patients often is compromised.
a. Commonly used bactericidal antibiotics (see Chapter 26)
(1) Penicillins (amoxicillin, ampicillin, carbenicillin, piperacillin,
and ticarcillin)
(2) Cephalosporins (cefotaxime)
(3) Fluoroquinolones (enrofloxacin and ciprofloxacin)
(4) Aminoglycosides (amikacin)
(5) Sulfonamides (trimethoprim-sulfa)
5. Other commonly used bacteriostatic antibiotics are chloramphenicol
and doxycycline.
6. Route of administration
a. Parenteral routes (intramuscular, intravenous, intraosseous) are
preferred.
b. Subcutaneous and oral routes are reserved for maintenance
therapy or for patients whose size dictates the use of these methods.
. Medicated waterorfood is useful in some situations; however, many
ill birds do not eat or drink enough to achieve therapeutic levels.

B. Corticosteroids
1. Administration of corticosteroids for the treatment of shock remains
controversial.

a. Beneficial effects include improved capillary membrane in-
tegrity, stabilization of lysosomal membranes, improved tissue
perfusion and microcirculation, and gluconeogenesis.

b. Corticosteroid use for cases of shock that are not caused by sepsis
is viewed favorably.’

2. Water-soluble products should be given intravenously or intramus-
cularly for the first 24 to 48 hours.

a. Dexamethasone: 2 mg/kg

b. Prednisolone sodium succinate: 2.4 mg/kg

3. Steroids that have a rapid effect are preferred in emergency situations.
4. Adverse effectsé!3
a. Immunosuppressive effects (Corticosteroids should not be used
in patients with septicemia or an infectious disease.)
Water and salt retention
Delayed would healing
Adrenal insufficiency
e. Gastrointestinal ulceration
5. Most adverse effects are associated with chronic use.
6. Doses should be tapered when discontinuing steroid therapy.

ao o

C. Bicarbonate Therapy
1. Critically ill patients often are in a state of metabolic acidosis.
2. In severe acidotic states, fluid therapy should be augmented with bi-
carbonate therapy.
3. Bicarbonate deficit is estimated by subtracting the blood bncarbonate
value from the normal avian bicarbonate value.6
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Bicarbonate deficit (mEq/L) = 20 mEq/L-blood bicarbonate level (mEq/L)
Bicarbonate required (mEq/L) = Deficit X body weight (kg) X 0.4
a. Generally, if no means are available for determining the patient’s
bicarbonate level, 1 mEq/L of bicarbonate can be administered
at 15- to 30-minute intervals.
b. Do not exceed 4 mEq/kg/day.
4, Adverse effects of bicarbonate administration
a. Hyperkalemia, especially in cases of severe tissue injury, catabolic
state, or severe renal disease
(1) The addition of calcium gluconate (0.5 ml/kg), along with
glucose administration, helps prevent hyperkalemia.615
b. Vomiting
¢. Hypotension
d. Death

D. Vitamins
1. Potassium
a. Patients that are anorexic, vomiting, or hypokalemic from other
metabolic problems may benefit from supplementation of lac-
tated Ringer’s solution with potassium (0.1 to 0.3 mEq/kg), not
to exceed 11 mEq/day.615
2. Chronically ill birds or birds eating a poor diet benefit from multi-
vitamin and mineral supplementation.!
a. Vitamins A, D,, and E

(1) May be beneficial in patients that are debilitated, that have a
poor diet, or that are suspected of having a calcium deficiency,
neurologic disorder, or compromised immune system.

(2) Care must be taken in administering these vitamins to pa-
tients given formulated diets to prevent toxicities from over-
supplementation.!

(3) 0.1 to 0.2 ml/300 g given once weekly.

b. Vitamin B complex

(1) Indicated for patients with anorexia and anemia; given on ini-
tial examination and daily

(2) 1 to 3 mg of thiamine per kilogram given daily or weekly

(3) May also add to fluids

c. Vitamin K;

(1) Indicated in patients with extreme blood loss, anemia, or
hemorrhagic or hepatic disease, or when warfarin toxicity is
suspected

(2) 0.2 to 2.5 mg/kg as needed

d. Iron dextran

(1) Indicated in patients with extreme blood loss or anemia

(2) 10 mg/kg, repeated in 7 to 10 days as needed

(3) Used with extreme caution in birds subject to hemochromatosis

e. Calcium

(1) Indicated for patients that have a poor diet; in cases of egg

laying, egg binding, or neurologic disorders; or in birds sus-
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pected of having hypocalcemia (certain species, such as
African grey parrots)

(2) Calcium gluconate (50 to 100 mg/kg intravenously slowly, or
intramuscularly diluted)?

(3) Calcium glubionate (Neo-Calglucon), 25 mg/kg orally,? up
to 150 mg/kg orally'2; 23 mg/kg orally in psittacine neonates?

V. Nutritional Support

A. Normal Nutritional Requirements
1. The exact nutritional requirements of birds other than poultry have
not yet been determined.
2. Even less is known about the nutritional requirements of birds that
are critically ill because of disease or inadequate ingestion of nutrients.

B. Nutritional Requirements of Sick Patients

1. Birds have a high metabolic rate and are unable to function for ex-
tended periods on their energy reserves.h!?

2. Stress, sepsis, trauma, severe illness, and surgery increase the demand
for nutrients (hypermetabolism) and cause the release of several hor-
mones, including catecholamines, corticosteroids, and glucagon,
that further increase the metabolic rate.!?”

3. When this increase in metabolism occurs with a decrease in food in-
take or inadequate absorption of nutrients, fat oxidation cannot keep
up with energy needs, and body proteins subsequently are broken
down for gluconeogenesis; glycogenolysis also occurs at a high rate.

4, Glucagon plays a more prominent role in energy metabolism in birds
than in mammals.

a. In mammals, insulin is a strong suppressor of lipolysis, whereas
glucagon, epinephrine, and cortisol are strongly lipolytic.!

b. Unlike mammals, birds do not exhibit a decrease in free fatty acid
concentration with an increase in the blood insulin concentration.!

C. Assessment of Nutritional Status
1. Dietary and clinical history
2. Duration of clinical signs (e.g., anorexia, regurgitation, vomiting,
diarrhea)

D. Nutritional Support of the Avian Patient

1. The goal is to provide the patient with a highly nutritious, easily di-
gestible and absorbable product that halts protein catabolism and
promotes protein synthesis. 227

2. Indications
a. Anorexia
b. Loss of 5% to 10% of body weight
c. Decrease in serum albumin or severe, continuing loss of protein

(or both)?8 '
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3. Enteral feeding is the preferred route for administering nutritional
products.

. Calculation of Energy Requirements
1. Basal metabolic rate (BMR) = K X (weight in kg)®7
a. Passerine birds: K = 129
b. Nonpasserine birds: K = 78
2. Normal activities, including digestion, absorption, and formation
and excretion of wastes, require additional energy.!
a. Maintenance energy (ME) is the energy required for the above
activities plus the BMR.!
b. In passerine birds the ME varies from 1.3 to 7.2 times the BMR,
depending on the energy required for a particular activity.
c. Adjustments, as multiples of the ME, may be required, de-
pending on the disease condition.

: Enteral Nutritional Support
1. Easiest and most physiologic method of providing nutritional support
a. Gavage feeding
b. Rubber French catheters
2. Proper restraint techniques
a. Maintain patient in an upright position next to body or lightly
wrapped in a towel.
b. Pass lubricated feeding instrument into the crop.
Observe oral cavity for overflow of food from the crop.
Release bird immediately into cage.
Enteral feeding should be performed last, after diagnostics or
other supportive measures, because handling the bird at this time
may result in regurgitation and vomiting of food.
3. Always warm enteral product before feeding.

o a0

4. Frequency of feedings varies according to the amount to be fed.
5. Suggested volumes to feed!?

Canary 0.5to 1 ml

Budgerigar 1to3 ml

Cockatiel 3to 8 ml

Conure 10 to 12 ml

Amazon parrot 15 to 20 ml

Macaw 20 to 40 ml

6. Caloric density of enteral feeding products varies, especially if home-
made products are used.!

Isocal: 1.0 kcal/ml

Isocal HCN: 2.0 kcal/ml

Traumacal: 1.5 kcal/ml

Pulmocare: 1.5 kcal/ml

Ensure Plus: 1.5 kcal/ml

Clinicare Canine: Approximately 1.0 kcal/ml

Clinicare Feline: Approximately 1.0 kcal/ml

Hills Canine/Feline A/D: 1.2 kcal/ml

TR Mmoo gs
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i. Eukanuba Canine/Feline Nutritional Recovery Formula: 1.9 kcal/
ml
j. Exact Hand Feeding Formula: 3.98 kcal/g
7. Calculation of nutritional requirements
Example: 1.0 kg Macaw is brought in for treatment of anorexia and
depression that have occurred secondary to severe trauma.

BMR = 78 X (1.0)°7 = 78 keal
ME = 1.5 X 78 keal/day = 117 kcal

Severe trauma adjustment:

1.1 t0 2.0 (X 117/keal) = 128.7 to 234 kcal/day as the total energy requirement for the macaw

G. Parenteral Nutritional Support

1. Indications
a. Enteral feeding impossible
b. Respiratory tract cannot be protected?s??

2. Parenteral products
a. Aminosyn: 8.5% amino acid solution (0.085 g of protein per

milliliter, equivalent to 0.34 kcal/ml)
b. Liposyn: 20% lipid solution (2 kcal/ml)
c. Dextrose: 50% solution (1.7 kcal/ml)

3. Use of parenteral products requires close monitoring of serum or
plasma chemistry and electrolyte value; adjust nutritional formulas
daily as needed.!

4. Energy requirements

a. Calculate basal metabolic rate: BMR = K x (weight in kg)*?
b. Calculate maintenance energy requirements: ME = Adjustment X BMR

c. Determine grams of protein required.
(1) 6 g/kg has been recommended for most avian species.5?°
(2) Calories provided by protein are calculated in addition to the
ME requirements, or they are subtracted from the total calories
needed if hepatic or renal disease is suspected.
d. Determine nonprotein caloric requirement.
(1) 60% of nonprotein calories are supplied as lipid unless hy-
perlipidemia or severe hepatic disease is present.
(2) 40% of nonprotein calories are supplied as carbohydrates

(dextrose).

(a) Administer half the amount of dextrose on day 1 and in-
crease to full amount on day 2 if no problems with glu-
cosuria develop.

e. Electrolyte requirements
(1) Some amino acid solutions contain electrolytes.
(2) For those that do not, add 20 ml total parenteral nutrition
electrolytes and 5 ml KPO, to each liter of solution if elec-
trolyte levels are normal. The resulting solution contains: Na*
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(35 mEq/L), CL- (35 mEq/L), K* (42 mEq/L), PO, (15
mmol/L), Ca** (4 mEq/L), and Mg** (5 mEq/L).

(3) Further supplementation with KCL may be required if the
patient is hypokalemic.

f. Vitamin requirements

(1) Vitamin K: 0.5 mg/kg given subcutaneously on day 1, then
once weekly

(2) Multivitamin for infusion: 3 ml/10 kg/day in dogs and 3
ml/day in cats

g Fluid requirements

(1) If additional fluid therapy is necessary, crystalloids may be
added to the total parenteral nutrition solution or given sep-
arately via another catheter.

(2) Indications include continuing losses (e.g., vomiting, diar-
rhea, exudation, or diuresis)3®

h. Solutions should be mixed aseptically.

5. Vascular access: Studies using intraosseous catheters for administra-
tion of fluid, parenteral nutritional products, and drugs in birds have
been performed; however, the full effect of intraosseous adminis-
tration in birds has not been fully evaluated.!31:32
a. Catheters used for total parenteral nutrition should not be used

for other purposes, including blood sampling or administration

of other medications.

b. Catheters may be intravenous, intraosseous, or attached to a vas-

cular access device.29-3334

6. Administration
a. Solutions should be mixed aseptically.

b. Vascular access: Studies using intraosseous catheters for ad-
ministration of fluid, parenteral nutritional products, and
drugs in birds have been performed; however, the full effect
of intraosseous administration in birds has not been fully eval-
uated. 13132
Constant-rate infusion is most commonly used.

Multiple boluses over a 24-hour period also have been given.

Multiple short-duration infusion can be used.?%33.34

Some clinicians change the administration set and bandage reg-

ularly (every 24 to 96 hours); other clinicians believe this prac-

tice increases the risk of line contamination.

g Catheter is changed only when necessary.

7. Complications
a. Metabolic: A variety of metabolic complications have been re-

ported in human and small animal patients.

(1) Azotemia, as a result of dehydration (a comparable rise in
uric acid may be expected in avian patients; however, an in-
crease in uric acid was not seen in pigeons receiving total
parenteral nutrition)?’

(2) Hyperglycemia

me a0



44  Supportive Care and Shock

(3) Hypophosphatemia (severe if supplementation is not pro-
vided); clinical signs include weakness and tremors
(4) Moderate lipemia that may persist for several days
(5) Retention of fluids or edema
(6) Hyperammonemia, allergic reactions, and hypermagnesemia
have been reported in human patients
b. Catheter complications: Most commonly thrombophlebitis and
catheter occlusion; however, the following also are seen:
(1) Edema
(2) Cellulitis
(3) Thromboembolism
(4) Sepsis
(5) Disconnection or breakage
c. Patient monitoring while administering total parenteral nutrition
include daily physical examinations, weighing, and determina-
tion of serum and plasma chemistry and electrolyte values as fre-
quently as possible.

VI. Oxygen Therapy

A. Oxygen Cages
Oxygen cages should be standard equipment for avian practice.
1. O, therapy is beneficial in most critically ill patients. ,
2. O, therapy may not be beneficial in severely anemic patients or those
in circulatory shock; these patients may benefit more from adequate
volume expansion and transfusions to improve tissue oxygenation.

B. Respiratory System

Birds have a unique respiratory system that allows them to extract

oxygen efficiently from the environment; therefore they are far better

able to withstand hypoxic episodes than are mammals.!

1. Dyspneic birds placed in O, cages tend to stabilize sooner; hyperoxy-
genation counteracts tachypnea and increases respiratory efficiency.*¢

2. 40% oxygen saturation is recommended when using an O, cage.

3. Administering oxygen at 50 ml/kg/minute with a face mask provides
40% O, saturation.

VII. Nebulization

A. Benefits
Nebulization, with or without oxygen, may be beneficial in an avian
patient with respiratory disease.
1. Antibiotics and other medications may be administered.
2. Particles 3 to 7 #m in diameter generally are deposited in the trachea
and on mucosal surfaces. (Particles must be < 3 #m in diameter to
reach the air sacs and lungs.)
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3. Nebulization sessions should last 10 to 30 minutes.

4. Many intravenous antibiotics can be mixed with saline for nebu-
lization (see Chapter 26).

5. Mucolytic agents are not used.

VIII. Supplemental Heat*35:36

A. Regulation of Body Temperature

Regulation of body temperature depends on feather condition, fat and

muscle content, hydration status, food intake, and respirations.

1. Poor body condition greatly affects heat retention.

2. Many debilitated patients are hypothermic, making heat regulation
crucial.

3. Core body temperature in birds is 38° to 42.5° C (100° to 108° F).

4. Heat is lost in the following ways:

a. Radiation: From the surface of the patient’s body.

b. Convection: Air surrounding the patient is warmed and heat is
lost from the bird.

c. Conduction: Heat is lost through patient contact with conduc-
tive surfaces (e.g., metal).

5. Environment (incubator, intensive care cage, heating pad, heat lamp)
should keep the temperature equal to or just below the patient’s
normal body temperature to eliminate heat loss.

6. Heat should be supplied by conduction, convection, and radiation
to prevent heat loss by these routes in the patient.

7. Humidifying the air seems to reduce heat loss from evaporation.
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Dyspnea and Other
Respiratory Signs

Thomas N. Tully, Jr.

I. Diagnostic Workup Plan

The extensive avian respiratory system is susceptible to many environ-
mental insults, nutritional deficiencies, and infectious and noninfectious
disease processes. To develop an appropriate treatment plan, the veteri-
narian must have a thorough understanding of avian respiratory anatomy
and of the individual patient’s history. Owners need to understand the
circumstances of the disorder so that they can prevent or control recur-
rence. An appropriate diagnostic plan follows the parameters established
in this chapter (Box 3-1). For many avian respiratory patients, deviation
from a correct diagnostic plan can lead to treatment failure.

A. Respiratory Diagnostic Workup Plan

1. Animal (species of bird)

2. Environment

3. Diet (see Chapter 18)

4. Problems (How long has the bird had the presenting problem? Does
it have a history of chronic problems?)

5. Review of body systems with owner

6. Ownership (Had the owner recently acquired the patient? If not,
what is the length of ownership? Any recent avian additions to the
household?)

The basic history and initiation of a respiratory diagnostic protocol pro-

vide a foundation for more extensive diagnostic tests and an under-

standing of the problem. However, further investigation requires a basic

understanding of the avian respiratory system.

47
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Box 3-1

Diagnostic Plan for Upper and Lower Respiratory Tract Disease

. Upper Respiratory Tract Disease
1. History
2. External physical examination
a. Cere
b. Nares
c. Oropharynx (choanal slit)
d. Eyes
3. Auscultation
4. Minimum database
a. Weighe
b. Culture, Gram stain: Choana
c. Complete blood count
d. Plasma chemistry panel
5. Additional tests
. Chlamydial testing
. Mycoplasma testing
. Radiographs
. Ultrasound scan of the sinus
. Endoscopic examination
Infraorbital sinus aspiration
and culture
. Aspergillosis testing
. Avian tuberculosis testing
i. Nasal flush and culture

"o a0 o
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II. Lower Respiratory Tract Disease

1. History
2. External physical examination
a. Trachea
b. Coelomic palpation
c. Same as for upper respiratory
examination
3. Auscultation
4. Minimum database
a. Weight
b. Culture, Gram stain: trachea,
air sacs
c. Comoplete blood count
d. Plasma chemistry panel
5. Additional tests
. Chlamydial testing
. Mycoplasma testing
. Radiographs
. Endoscopic examination
. Endoscopic biopsy
Fecal acid-fast stain
. Aspergillosis testing
. Tracheal wash for culture and
cytologic studies
. Air sac wash for culture and
cytologic studies

TR Mo a0 o

II. Basic Avian Anatomy!

A. Nares
1. In most psittacine birds, the nares are rounded and symmetric within
the area of the cere.

B. Nasal Cavity
1. A complete nasal septum often divides the nasal cavity into two parts.
2. The rostral, middle, and caudal nasal conchae project from the lat-
eral wall medially into the nasal cavity.

C. Infraorbital Sinus
1. The infraorbital sinus opens into the middle and caudal nasal con-
chae dorsally. It has numerous diverticula including the following:

a.

mo oo o

Rostral diverticulum: With its maxillary chamber, projects into
the maxillary bill

Preorbital diverticulum: Located cranial to the eye

Suborbital diverticulum: Extends ventral to the eye

Infraorbital

Postorbital diverticulum: Located caudal to the eye
Preauditory diverticulum: Located cranial to the external ear canal
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g Mandibular diverticulum: Projects into the mandible
h. Communicates with cervicocephalic air sac or cervicocephalic
diverticulum

D. Paired Choanae
1. The anatomical terminus of the nasal cavity is at the level of the choanae.
2. Air exits the choanae (internal nares) at the level of the hard palate
through the choanal slit.

E. Rima Glottis
1. The rima glottis is the laryngeal opening into the trachea.
2. The structure is not covered by an epiglottic cartilage.
3. The rima glottis can be easily visualized for intubation by pulling
the tongue cranially or by moving a finger dorsally and cranially into
the gular fold between each mandibular ramus.

E Trachea

1. The trachea is composed of complete, signet-shaped rings. When
the clinician is intubating the bird, care must be taken with the cuffed
tubes to prevent pressure necrosis or inflammation.

2. The syrinx, or the true voice box of birds, is found at the tracheal
bifurcation. The reduction in diameter and the presence of internal
membranes at this point make it a common location for foreign
bodies or fungal granulomas.

3. Emus have a tracheal cleft in the ventral aspect of the midcervical
area; this area should be wrapped while administering anesthesia to
prevent inflation.

G. Lungs

1. The lungs have a dorsal position in the thoracic cavity. They are
fixed and firmly attached to the vertebral column and ribs.

2. The lungs undergo only limited changes in size and position during
the respiratory process. The important pulmonary anatomical
structures include the following:

a. Primary bronchi: The primary bronchi have both extrapul-
monary and intrapulmonary portions; they are formed at the bi-
furcation of the trachea at the syrinx.

b. Secondary bronchi: The secondary bronchi are commonly di-
vided into four groups, which are named by the area of the lungs
they supply. Mediodorsal and medioventral secondary bronchi
are part of the paleopulmonic system, a unidirectional system
that promotes efficient movement of air through the lungs.

c. Tertiary bronchi (parabronchi): The parabronchi are a large
number of pathways that branch off the secondary bronchi. Their
primary structures include the following:

(1) Atria: Atria are channels that allow air to move from the
parabronchi into the infundibula.

(2) Infundibula: Each infundibulum leads to air capillaries, the
primary site where gas exchange occurs.
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(3) Air capillaries: Air capillaries, or air labyrinth, can anastomose
with each other; the blood-gas barrier is much thinner in birds
than in mammals, allowing greater diffusion of oxygen (O,).

3. Birds have no functional diaphragm.
4. Ratites (ostriches, emus, and kiwis) are regarded as primitive species.
a. Emus have only a paleopulmonic respiratory system, a structural
arrangement that is more efficient for O, exchange than the com-
bined paleopulmonic and neopulmonic system of the relatively

advanced avian species.

H. Air Sacs
1. Cervicocephalic air sacs are connected to the infraorbital sinus and
are considered another diverticulum of the sinus. They are not con-
nected to the lungs or to the pulmonary air sac system.
2. Pulmonary air sacs ,

a. Clavicular air sac: This air sac is located in the cranial medi-
astinum. Depending on the species, the air sac extends into the
bones of the thoracic girdle, humerus, sternum, and sternal ribs.
The blood vessels, nerves, esophagus, and trachea are found
within pleural folds of the clavicular air sac.

b. Cervical air sac: This sac surrounds the cervical vertebrae.

¢. Cranial thoracic air sac: This sac often is small in psittacines and
gallinaceous birds.

d. Caudal thoracic air sac: This sac surrounds the area of the liver
and is commonly used for endoscopic examinations.

e. Abdominal air sac: This sac surrounds the intestinal loops
and, depending on the species, extends into the pelvic bones
and femur. The abdominal air sac also is a site for endoscopic
procedures.

I. Pneumatized Bones
1. The type of pneumatized bones varies, depending on the species.
2. Pneumatized bones are connected to the respiratory system through
diverticula.
3. The humerus, clavicles, coracoid, cervical vertebrae, sternum, and
sternal ribs are connected to the abdominal air sac.

III. Physical Examination with Emphasis on the
Respiratory System?3
A complete external physical examination protocol should be followed
for each avian patient regardless of the presenting complaint.

A. Cere
1. The cere should be dry, smooth, symmetric, and normal in color.
(The veterinarian should be familiar with the normal appearance for
each species.)
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2. No feather loss or matted feathers should be seen (matted feathers
suggest an upper respiratory tract infection).

B. Nares
1. The veterinarian should observe for symmetry, matted feathers, and
nasal discharge or plugs.

C. Oropharynx (Choanal Slit) (Fig. 3-1)

1. The opening should be smooth and thin with papillary projections
extending toward the medial aspect of the choana. Blunting of the
papillae suggests hypovitaminosis A.

2. The veterinarian should observe for swelling, hyperemia, and papil-
lary sloughing or blunting, which denote pathologic changes (ob-
servation can be improved by using a rigid endoscope or otoscope).

3. White plaques can develop in the oropharynx as a result of fungal
infections, bacterial granulomas, mycobacterial granulomas, tri-
chomoniasis, capillary infections, pox lesions, and neoplasia.

D. Eyes
1. Infraorbital or periorbital swelling or asymmetry associated with the
position of the globe may indicate disease of the infraorbital sinus.

Fig. 3-1 Normal structure of a psittacine choana. Thin, sharp borders
of the choana and pointed epithelial papillae project to the center of the
cleft. Culture specimens are obtained from the rostral aspect of the
choana.
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E. Trachea

1.

The flexible trachea may be observed through the apterylae (the un-
feathered areas of the skin of the neck). This inspection is particu-
larly useful for detecting air sac mites in passerines by transillumi-
nation or, in larger birds, by using a flexible or rigid endoscope
intraluminally.

E Auscultation

1.

2.
3

The stethoscope should be placed dorsally and ventrally over the
thorax and the trachea.
Abnormal sounds include clicks, wheezes, and squeaks.

. Tail feather movement up and down, called tail bobbing, usually in-

dicates diminished respiratory capacity.

. With a normal ambient temperature and only brief handling, the

respiratory recovery time should be < 3 minutes. A prolonged re-
covery time suggests primary or secondary respiratory involvement
or cardiovascular disease, or both.

IV. Minimum Database

A. Required Procedures

1.
2.
3.

Physical examination

Weight

Gram stain: To determine if the normal flora and epithelial cells are
present. Normal epithelial cells stain eosinophilic; basophilic
staining cells are associated with hypervitaminosis A.

. Culture: Aerobic and fungal cultures of the choana and cloaca.
. Complete blood count: Total protein, glucose, calcium, PO,, uric

acid, creatine kinase, aspartate aminotransferase, lactate dehydroge-
nase, and bile acid levels. Glutamic dehydrogenase and cholesterol
testing may be included.

B. Additional Tests

NV 0OV AEWN =

10.
11.

12.

. Electrolytes

. Chlamydial testing

. Mycoplasma testing

. Psittacine beak and feather disease and polyomavirus testing

. Radiographs (survey and contrast)

. Ultrasound scan

. Tuberculosis testing (acid-fast stains or serologic testing, or both)
. Aspergillosis testing

. Endoscopic examination (coelomic observation, tissue or lung

biopsy)

Urinalysis

Cytologic study and culture of aspirate (tracheal, infraorbital, sinus,
air sacs) or biopsy!

Electrocardiogram
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13. Computed tomography scan
14. Examination of fecal droppings and material from choanal slit and
trachea for parasites :

C. Specific Respiratory Points
1. Auscultation

a.

&

A pediatric stethoscope is the best instrument for auscultation
of the sinuses, trachea, and lungs, as well as the thoracic and
abdominal air sacs.

Increased inspiratory sounds often are associated with upper res-
piratory tract involvement.

Increased expiratory sounds are associated with lower respiratory
tract disease.

Normally no alveolar sounds are noted in avian species because
birds have nonexpandable air capillaries rather than expandable
alveoli.

Auscultation through a thin towel may help in detecting ab-
normal respiratory sounds.

Auscultation of the heart is difficult because of the high heart
rate in birds that are captured and held. Auscultating hand-fed
or tamed birds on perches can enhance the ability to pick up
changes in rhythms or abnormal sounds.

An abnormal rate or rhythm is associated with systemic illness
or heart disease.

2. Imaging (radiography and endoscopy with biopsy and culture)

a.
b.
c.

d.

Radiographs and endoscopic examinations are effective diag-
nostic techniques for respiratory conditions.

With generalized air sacculitis, air sac lines can be seen on lateral
radiographs.

The ventrodorsal view is the best radiographic view for detecting
disorders of the lungs and pulmonary air sacs.

Rhinography and sinography may aid in the diagnosis of upper
respiratory tract problems.

3. Sinus aspiration

a.

Aspiration of the right and left infraorbital sinuses for dnagnostnc
cultures and cytologic studies can be performed at a number of
sites. Caution must be used if aspiration is done over the swelling?
(Fig. 3-2).

4. Tracheal lavage

a.

b.

General anesthesia must be used for tracheal lavage.

The normal wash of a trachea has low cellularity, with few pul-
monary macrophages or inflammatory cells.

A sterile soft tube is placed into the trachea.

Sterile saline (0.5 to 1.0 ml/kg body weight) is infused into the
trachea and aspirated with a sterile syringe that is attached to the
tube.

Tracheal lavage (Place an 18- to 22-gauge Teflon catheter through
the skin into the trachea.)
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Fig. 3-2 Infraorbital sinus (preorbital diverticulum), may be used for
sinus aspiration of cytologic and culture specimens.

D. Biopsy: Air Sacs and Lungs’

1. A small-diameter, rigid endoscope with a biopsy sleeve is used for
the procedure; the patient is under general anesthesic.

2. Culture specimens also can be taken with the endoscope.

3. A 2.7 or 5 French biopsy forceps can be used for air sac or lung
biopsies.

4. Lung biopsies are risky procedures and should be performed only
when absolutely necessary.

V. Common Etiologic Agents of Avian Respiratory
Disease!

A. Bacterial Organisms
1. Chlamydia psittaci, Escherichia coli, Mycoplasma spp., Pseudomonas
spp., Klebsiella spp., Salmonella spp., Mycobacterium avium, Proteus



Dyspnea and Other Respiratory Signs 55

spp., Haemophilus sp., Bordetella avium, Pasteurella spp., Streptococcus
spp., Staphylococcus spp.

B. Fungal Organisms
1. Aspergillus spp., Candida albicans, Mucor sp., Cryptococcus sp.

C. Viral Organisms
1. Adenovirus, paramyxovirus, laryngotracheitis virus, influenza virus,
infectious bronchitis virus, avian pox virus

D. Parasitic Organisms
1. Sternostoma spp. (tracheal mites), Cytodites spp. (tracheal mites), Cy-
athostoma sp., Syngamus sp., Seratospiculum sp. (nematode), Cryp-
tosporidia spp., Trichomonas spp., Coccidia spp. (systemic), hema-
tozoa, Knemidokoptes spp. (scaly face mites), Sarcocystis spp.

E. Nutritional Causes
1. Vitamin A deficiency, iodine deficiency, obesity, general malnutrition

E Toxic Causes
1. Polytetrafluorethylene gas, formaldehyde, quaternary ammonium,
creosote, chlorinated biphenyls, carbon monoxide, cigarette smoke,
naphthalene, ammonia, environmental particulate matter

VI. Upper Respiratory Tract Disease!

A. Clinical Presentation

. Dyspnea

. Rhinorrhea ‘

. Purulent or serous nasal discharge
. Periocular swelling

. Voice change

. Open-mouthed breathing
. Coughing

. Sneezing

. Yawning

. Neck stretching

O N0 OO NONU A WN =

Pt

Diagnosis

1. History

2. Examination of nares, choana, oropharynx, and larynx

3. Palpation of neck, head, and thoracic inlet, with particular attention
to periorbital area

. Gram stain and culture (choana)

. Radiographs (survey and contrast)

. Endoscopic examination

. Sinus aspiration or nasal flush

NoNwv &
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Normal sounds should not be confused with resplratory pathologlc
conditions. Many psittacine species commonly mimic noises and
sounds, and the possibility of mimicking should be addressed during
the history and physical examination.

C. Normal Sounds Not to be Confused with Pathology
1. African grey parrot: Growling
2. Cockatoos and cockatiels: Hissing
3. Pionus parrots: Moist respiratory sounds (sniffling sounds) when
bird is excited

D. Differential Diagnoses for Rhinitis
1. Bacterial organisms (commonly C. psittaci, Mycoplasma spp., and
"avian tuberculosis; also gram-negative bacteria)
2. Fungal organisms (commonly Aspergillus spp.)
3. Reovirus
4. Parasites
5. Nutritional disorders (hypovitaminosis A)
6. Toxins (commonly cigarette smoke or some other type of smoke)
7. Respiratory irritants
8. Neoplasia
9. Choanal atresia
10. Allergies

E. Differential Diagnoses for Sinusitis
1. Bacteria
2. Fungal organisms
3. Hypovitaminosis A
4. Papillomas
5. Toxins
6. Respiratory irritants
7. Neoplasia
8. Choanal atresia
9. Allergies

E Differential Diagnoses for Periorbital Swelling
1. Sinusitis
a. Bacterial organisms and Mycobacterium sp.
b. Fungal organisms
c. Parasitic organisms
d. Viral diseases
2. Subcutaneous emphysema
3. Trauma
4. Hemorrhage
5. Neoplasia
6. Noninfectious granuloma resulting from hypovitaminosis A
7. Abscess



Dyspnea and Other Respiratory Signs

VII. Lower Respiratory Tract Disease6 (Fig. 3-3)

A. Clinical Presentation
1. Coughing
2. Dyspnea
3. Open-mouthed breathing
4. Tail bobbing
5. Prolonged respiratory recovery time
6. Depression

B. Diagnosis
1. History
2. Auscultation of lungs, heart, and air sacs
3. Radiographs
4. Transillumination of trachea
5. Laparoscopic examination
a. Culture, flush, or biopsy
b. Visualization of lungs and air sacs

Cervical
air sac
Lung
Interclavicular
air sac Caudal thoracic
air sac

Pneumatic spaces

within sternum Abdominal

. . air sac
Cranial thoracic

air sac

Fig. 3-3 Lower respiratory system of companion avian species.
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C. Differential Diagnoses for Nonrespiratory Diseases with Respiratory
Signs

1. Ascites secondary to the following:
a. Liver disease
b. Renal disease
c. Neoplasia
d. Low plasma protein level
e. Reproductive problems

2. Hemocoelom from the following:

w

a. Trauma
b. Vitamin K deficiency
c. Liver disease
d. Polyomavirus
. Malnutrition

4. Obesity (with associated lipid accumulation in the liver or coelom,

or both)
5. Goiter (particularly “clicks” as enlarged thyroid glands compress
trachea)

6. Cardiomyopathy

a. Heart disease
b. Congenital defects
c. Heart failure
7. Viruses
a. Paramyxovirus
b. Herpesvirus
c. Reovirus
8. Hemochromatosis (more commonly associated with toucans,
aracaris, mynahs, and starlings)

9. Egg-related peritonitis
10. Parasites, allergies, and aspiration of a foreign body (including

hand-feeding formula and crop contents) also may cause presenta-
tions of lower respiratory tract disease.

D. Differential Diagnoses for Presentation of Tracheitis

1.
2.

3.

4.
5.

Amazon tracheitis virus

Avian pox

a. Agapornis pox

b. Psittacine pox

c. Amazon pox

d. Budgerigar pox

Parasites (commonly Syngamus spp., Cyathostoma sp., and Sternos-
toma spp.)

Malnutrition

Toxins

E. Differential Diagnoses for Laryngitis

1
2

. Herpesvirus, avian viral serositis
. Poxviruses
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3. Haemophilus-like organisms
4. Hypovitaminosis A

E Differential Diagnoses for Air Sacculitis
1. Bacterial organisms, including Chlamydia
2. Fungal organisms (commonly Aspergillus spp.)
3. Canary pox
4, Paramyxovirus
5. Parasites

G. Differential Diagnoses for Pneumonia
1. Bacterial organisms, Mycobacterium spp.
2. Fungal organisms
3. Viruses
4, Parasites, including Sarcocystis
5. Toxins, such as Teflon
6. Allergies

H. Differential Diagnoses for Respiratory Abscesses
1. Bacterial organisms, including avian tuberculosis
2. Fungal organisms
3. Neoplasia, with possible secondary infectious foci
The treatment of respiratory disease depends on the diagnosis of the
primary problem and the patient’s condition. Excellent nutritional
management is required to maintain adequate patient health and
prevent secondary bacterial and fungal diseases. The treatment of
respiratory disease should be based on the clinical diagnosis, aided
by the patient’s history and by diagnostic testing. Antimicrobial
therapy initially should be based on Gram stain results and then ad-
justed according to results from sensitivity testing of the organisms
cultured. .

VIII. Treatment of Respiratory Disease

A. Upper Respiratory Tract Therapy
1. Rhinitis (local or systemic)

a. Environmental modifications (increased humidity, or nebuliza-
tion, or both should be provided).

b. Dietary modifications (the patient’s diet should be improved and
should include foods high in vitamin A and beta carotene; a vi-
tamin A injection might also be needed).

c. The nares should be cleaned and flushed once a day for several
days!

d. Topical antibiotic medications (e.g., ophthalmic solutions) often
are helpful when instilled into each naris.

e. Nasal plugs should be removed carefully and treated both sys-
temically and topically. The nasal cavity is highly vascular, and
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Fig. 3-4 Equipment for nebulization therapy. A, Air compressor. B, In-
fant (human) nebulizer. C, Enclosed chamber for patient.

2.

a
b.

plugs and granulomas should be removed in stages to control
hemorrhage.

Periorbital swelling
Cage rest
Dietary modifications (underlying vitamin deficiencies often are
a factor)
Sinus flushing

d. Nebulization therapy (Fig. 3-4)

Periorbital abscesses may need to be removed while the infec-
tious organism or organisms are treated.

B. Lower Respiratory Tract Therapy
1 Therapy for lower respiratory tract disease

a.

® a0 o

Environmental support (heat)

0 2with nebulization therapy

Fluid therapy

Antibiotics (if indicated)

Nutritional support (if the patient is anorexic, nutritional sup-
port may be administered through tube feeding. Other means of
providing nutritional support are a catheter duodenostomy and
total parenteral nutrition.)7

Standing radiographs (to determine whether presenting signs are
respiratory or nonrespiratory in origin)

2. Therapy for tracheal disease

a.
b.

See Therapy for dyspnea, above
Inspection of the trachea with a rigid endoscope
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c. Removal of a foreign body

d. Surgical removal of a granuloma (if localized)

e. Systemic antimicrobial therapy (see Chapter 26)

3. Therapy for subcutaneous emphysema

a. Removal of air (The disease process often results in a one-way
valve effect and cannot be localized.)

b. Possibly, placement of a tube in a caudal air sac (to alleviate dys-
pnea of tracheal origin)

c. Surgical removal of a granuloma (if localized)

d. Systemic antimicrobial therapy (see Chapter 26)

e. Placement of a stent to remove air (if the condition is chronic
and unresolved)

4. Therapy for lower respiratory tract disease

a. Systemic antimicrobial and antifungal drugs (based on results of
culture and sensitivity tests, aspergillosis testing, Gram stains, and
cytologic testing of the aspirate)

b. Nebulization therapy (improves the function of the mucociliary
escalator by using saline to reduce the stickiness of the mucus in
order to sweep the foreign material out of the respiratory tree;
also can deliver antimicrobial and antiinflammatory drugs di-
rectly to the surface of the lungs and to the air sacs)

c. Topical air sac treatment (may be risky for a debilitated patient)

5. Therapy for choanal atresia
a. Surgery (recommended treatment)
6. Therapy for neoplasia
a. Debulking by surgery if possible
b. Chemotherapy (as indicated by tumor type)
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Abnormal Droppings

Louise Bauck

I. Evaluation of Droppings

A. Importance of Evaluation

1. Evaluation: The careful evaluation of droppings is an interesting and

vital part of every patient workup. The unique combination of uri-
nary and digestive tract products provides many important clues to
states of both normalcy and disease.

. Hospital staff: The hospital staff should be encouraged to take an

interest in evaluating droppings, because the staff sometimes are the
first people each morning to take note of what has transpired
overnight. Staff members should be trained not to discard droppings
while cleaning hospital areas; rather, they should store them in a spe-
cific location for professional evaluation if necessary. At the very
least, staff members can include written descriptions of droppings
in the medical record (Box 4-1).

B. Number and Volume of Droppings

62

1. Number and volume: The number and volume of droppings are an

excellent indicator of food ingestion and are easy for owners to mon-
itor when they are unsure of a bird’s true appetite. During the mon-
itoring period the cage papers must be changed frequently to allow
good evaluation of the droppings, and loose substrates (e.g., ground
corn cobs or shavings) should not be used because they can obscure
changes in the droppings.

. Changes: Changes in droppings may be good indicators of early dis-

ease, which can be seen well before the owner notices changes in the
bird’s behavior. As an important part of preventive health mainte-
nance and monitoring, technicians can train bird owners to recog-
nize a normal dropping. The reception staff consistently should ad-
vise bird owners that recent droppings must be collected and brought
with the bird for all consultations. It can be explained that this is
necessary because it is difficult for a lay person to describe droppings
accurately, and transport to the hospital causes stress-induced
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Box 4-1
Description of Avian Pet Droppings
In the patient’s medical record, the hos- 4. Urate and urine evaluation (based on
pital staff should include the following freshest specimens plus observations
information: from dried specimens):
1. The number and location of drop- a. Color of urates or urine (specify
pings, a general evaluation, and an some or all)
estimate of the volume. For example,  b. Volume of liquid urine associated
are the droppings all in one spot, with the droppings (for possible
which indicates inactivity? polyuria or polydipsia); use of spe-
2. General odor (if any) cial substrates (e.g., wax paper,
3. Stool evaluation (based on the freshest plastic sheeting) may enhance
droppings plus observations from observation
dried specimens): c. Urinalysis findings, if any
a. Color (brown, green, black, other, 5. Other items on the cage floor:
varied) a. Suspected vomitus
b. Form (water content; stool b. Evidence of food ingestion (pulver-
tubular, coiled, semiliquid, or ized formulated diets, seed hulls,
liquid, or absent) food in the water dish)
c. Volume (scant, abundant, puffed) c. Molted or chewed feathers (or
d. Matter in stool (e.g., whole seeds, both), broken pin feathers
foreign bodies, frank blood or d. Fresh or dried blood
blood clots) e. Other

changes in the droppings. Droppings produced in the normal envi-
ronment can be an invaluable diagnostic tool.

C. Anatomy of a Dropping

1. Normal shapes: In most pet birds a normal dropping consists of a
coiled or partly coiled stool, a portion of crystallme urates, and some
liquid urine (Fig. 4-1). The stool originates in the large intestine but
may acquire a coiled shape if stored in the cloaca. The urates origi-
nate in the kidneys and travel down the ureters (Figs. 4-2 and 4-3).
Urates may be quite discrete, as in parakeets, or more diffuse, as in
macaws. The normal amount of liquid urine that accompanies the
dropping depends both on the species of bird (e.g., desert-living
species, such as the parakeet, produce little liquid urine under most
circumstances) and on the amount of water taken in before the drop-
ping is formed. The amount of water taken in, in turn, depends some-
what on the type and volume of food eaten. Normal urine usually
is clear, and normal urates usually are snow-white. However, in many
birds transient changes in the color of the urates occur as the day
progresses, especially when the bird is stressed. Consistent green or
yellow staining of the urates or urine is cause for investigation.

2. Color of droppings: In most psittacine species fed a seed-based diet,
freshly produced stool usually is a rich, dark green. The stool of
finches, canaries, pet quail, and doves is more brown in color (quail
and doves also normally have a much higher stool and urate volume
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Fig. 4-1 Normal dropping (finch), freshly collected on white paper. Like
most normal droppings, this specimen shows a small to moderate amount
of liquid urine, snow-white urates, and a well-formed, partly coiled stool.

Internal vertebral
venous sinus

Adrenal artery

Cranial
renal veins

Common
iliac vein
External
iliac vein

Caudal
renal vein

Efferent
renal branch
Afferent
renal branch

Caudal
mesenteric vein

Aorta
Cranial renal artery

Ovarian artery

Caudal vena cava

Cranial renal
portal vein

Common iliac
vein

Caudal renal
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I nternal iliac vein
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Fig. 4-2 Anatomy ofthe kidneys, showing major blood vessels and the

portal system.
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Fig. 4-3 Cross section of a cortical and medullary-type nephrons found
in bird kidneys.

relative to their size). Psittacine birds fed formulated diets may also
have brown stool when the major portion of the diet is derived from
the pellets. Some formulated diets have dyes or coloring agents that
can further alter the color of the dropping. Stool color also is af-
fected by changes in normal and abnormal gut flora and by certain
foods, such as beets, blueberries, pomegranates, and other fruit.
When the normal droppings of a parakeet dry out, the stool may
take on a black color; this should not be confused with blackish
stools produced by melena or digested blood in the stool, discussed
below. Examining a fresh dropping from a healthy parakeet should
confirm the initial green color.

II. Common Abnormal Droppings

A. Abnormal Urates

1. Polyuria: The common presentation of polyuria usually is a large
volume of clear urine with little or no discoloration. Small amounts
of crystalline urates also may be present, and the stool usually is well
formed. Polydipsia often accompanies polyuria. The bird should be
evaluated for diabetes-like conditions (e.g., insulin or glucagon im-
balance), chronic or iatrogenic kidney damage, pituitary disease, and
polydipsia associated with formulated diets or excess ingestion of
fruit.! Polyuria may develop secondary to behaviorally induced
polydipsia (see Chapter 8).
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2. Reddish, pinkish, or brownish urates or urine, or chocolate milklike
urates: Hematuria and hemoglobinuria both may produce pinkish
or reddish changes in urate color, as well as other changes. Port
wine—colored urine in Amazons, formerly described as Amazon
hemorrhagic syndrome,? which generally is described as a hemoglo-
binuria, may be caused by a transient lead or zinc poisoning.’ Besides
lead and zinc poisoning, common problems that produce these urine
discolorations are polyomavirus infection! and other factors that af-
fect clotting mechanisms or cause hemorrhage, such as vitamin K
antagonist poisons.

3. Yellow, lime green, or bright green urates or urine: Biliverdinuria
and other causes of bile pigment discoloration are common in birds,
and a wide range of problems can affect the liver directly or indi-
rectly. Common problems to investigate include chlamydiosis, her-
pesvirus hepatitis (Pacheco’s disease), fatty liver syndrome, bile duct
carcinoma, aspergillosis, psittacine proventricular dilation syn-
drome, zinc and lead intoxication, and anorexia? (see also section C
below, Common Abnormal Stool and Urate Combinations).

B. Abnormal Stool

1. Liquid stool (persistent liquidity in species other than lorikeets, tou-
cans, and similar species): True diarrhea may be caused by factors
ranging from decreased intestinal transit time to malabsorption prob-
lems. Intestinal abnormalities that commonly produce diarrhea
without many other changes include bacterial, protozoal, and viral
infections; stress; and changes in diet (Table 4-1). Cultures, fecal
flotation tests, staining and microscopic examination of stool, and
a thorough history usually are needed to determine the most ap-
propriate course of action. In general, the bird’s hydration and elec-
trolyte status also should be evaluated immediately.

2. Liquid, blackish stool: A black or dark discoloration in a fresh stool
may indicate hemorrhage or intestinal diathesis in the upper part of
the gastrointestinal tract.> Anorexia or moribund states commonly
result in this change, particularly in smaller birds.

3. Brownish stool: Primary coliform intestinal infections may produce
a distinct brown change and liquidity in certain affected psittacine
species. An abnormal odor has been associated with some bacterial
diarrheas. Viral diseases with secondary intestinal infection (e.g.,
psittacine beak and feather disease and psittacine proventricular di-
latation syndrome) also may produce brown diarrheas.

4. Other discolorations of stool (e.g., fresh blood, dyes, food): Fresh
blood may be difficult to associate strictly with the stool (see section
C, Common Abnormal Stool and Urate Combinations). Dyes and
coloring agents from ingested food are common causes of color
changes and also may stain urates to some extent. Beets, blueberries,
blackberries, pomegranates, and many other fruits are well known
for altering color. Formulated diets with artificial colors also may
cause changes. Colored newspaper may retroactively stain droppings.
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Table 4-1

Possible causes of liquid stool in avian pets

Cause Effect

Adenovirus Diarrhea is probably rare, although it has been reported in

Aspergillosis and candidiasis
Atoxoplasmosis

Avian polyomavirus

Campylobacter sp.

Change in diet

Chlamydia sp.
Citrobacter sp.
Coccidia

Cryptosporidia and
Microsporidia spp.

Escherichia coli

Giardia sp.

Hexamita sp.

Intoxication
Malabsorption syndromes
Pacheco’s virus
Paramyxovirus
Pseudomonas and

Aeromonas spp.

Psittacine beak and feather
disease

Psittacine proventricular
dilatation syndrome
Salmonella spp.

Septicemia

Stress and anorexia

budgerigars and a variety of large psittacines; hepatitis may
accompany the disease.?

Most severe systemic cases may produce diarthea.

“May cause diarrhea, splenomegaly, and hepatomegaly in canaries.

Occasional diarrhea, although during the acute phase,
gastrointestinal stasis is more common. Melena or blood
droppings may follow.

More common in passeriformes; yellowish diarrhea has been
reported.s

Any sudden change can cause diarrhea, as can low-fiber foods
and high-fat foods.

Produces a wide range of clinical signs, including diarrhea.
Has been reported as a cause of diarrhea in passeriformes.S

May cause diarrhea in certain passerine birds, also reported in
lorikeets.58

Have been reported in a wide variety of pet birds; death may occur
in younger birds. Diagnosis is made by fecal floatation testing,
histopathologic tests, or immunoassay.”

A common cause of diarrhea in young psittacines and
passeriformes; the organism often is recovered from normal
droppings without having caused clinical signs.

Causes diarrhea that often is described as yellowish or pale; may
or may not be voluminous; more common in budgerigars and
cockatiels.

Has been reported to cause diarrhea in grass parakeets and
cockatiels.®

Lead, zinc, pesticide, and h plant intoxication are most
commonly associated with abnormal stools.

Most of these synd cause volumi stool, but some
cause transient diarrhea.

Scant, liquid, or absent stool, which may or may not be hemorrhagic,
may accompany discolored urates.

Newcastle strains may have gastrointestinal effects, including
diarrhea.

Often assoclated with contamination of water by organic waste;
diarrhea or respiratory signs (or both) are common.

Diarrhea may be seen with acute infection (preweaning) or as a
secondary infection with E. coli or similar organisms.

Diarrhea probably occurs dary to i ppression and
concurrent infectious agents or to maldigestion problems.
Can cause diarrhea, h hezi l and sudden death; a

carrier state is possible.

Causes scant, liquid dark stools; acute disease, such as
septicemia, may affect gastrointestinal function.

Stress may result in a decrease in the intestinal transit time and
anorexia.
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5.

Malodorous stool: Yeast infections and some bacterial infections
may be capable of changing the odor of avian droppings. Gram stains
and cultures are recommended.

. Foreign bodies in the stool (e.g., fiber, foil, metal, plastic): Birds that .

chew on rope or cloth objects (particularly those made of artificial
fibers, such as polyester) may develop fiber obstructive bodies or fiber
mats and foreign bodies. Heavy metal toxicosis must be ruled out
whenever metal objects are reported in the stool. Plastic and dia-
monds or other precious stones normally pass out a few days to weeks
after ingestion unless they are large enough to cause obstruction.

. Hulled, whole seeds in stool; foam or mucus on or near dropping:

Foam or mucus in or near droppings is more likely to be vomitus
associated with droppings than a primary dropping abnormality.
Psittacine proventricular dilatation syndrome is a common and im-
portant disorder associated with the passage of whole seeds in the
droppings. Conditions causing hypermotility, including colibacil-
losis and salmonellosis, occasionally have been associated with
hulled or whole seed in the stools.!? Pancreatitis and intestinal in-
filtrative diseases, including neoplasia, also should be ruled out.
Foam may be associated with cecal droppings in species with a
cecum (see also section C below, Common Abnormal Stool and
Urate Combinations).

C. Common Abnormal Stool and Urate Combinations

1.

Lime green or bright green urates with liquid or poorly formed stool:
Greenish changes in the normally white urates can be very nonspe-
cific. Liver disorders, liverinflammation, and anorexia or other causes
of biliverdinuria should be considered. Diarrhea often accompanies
some of these disorders, especially chlamydiosis, psittacine proven-
tricular dilatation syndrome, and heavy metal intoxication.

. Initial lime green urates followed by pink urates; poorly formed stool:

This is the classic presentation for many New World psittacines af-
fected with lead or zinc intoxication. The pinkish discoloration is
believed to be caused by hematuria or hemoglobinuria that develops
secondary to the effects of the heavy metal poisoning, Early in the
course of the disease process, green-tinged urates may be seen. Di-
arrhea (poorly formed stool) and vomiting are both common in
heavy metal intoxication.

. Cream-colored or yellow urates with stool absent: The absence of

stool and discoloration of urates is common in birds that are unable
or unwilling to eat, often because they are in very acute stages of dis-
ease or because changes have been made suddenly in the diet. Pri-
mary or secondary ileus also can cause absent stool. Ileus can be seen
in cases of obstruction or clostridial infection or in some cases of ad-
vanced psittacine proventricular dilatation syndrome.

. Puffed, popcom-like or chalky droppings (increased volume of both

urates and stool): Since the publication of Petrak’s first edition of
Cage and Aviary Bird Medicine (1982) with its color plates that clearly
depict these unusual droppings,!! the presence of these droppings
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in an affected bird has sparked much interest. Many believe that liver
or pancreatic dysfunction, or both, may be present. Physical and
clinical pathologic investigations may indicate which course of in-
vestigation the practitioner should take.

5. Black, scant stool with urates absent: A very abnormal stool sugges-
tive of hemorrhage into the upper intestine and possible evidence of
renal failure (absent urates) may be seen in certain avian patients (e.g.,
finches) in the end stages of infectious disease or with other life-threat-
ening conditions, such as advanced polyomavirus infection.!!

6. Blackish stool with greenish urates: Although a wide variety of con-
ditions can cause a biliverdinuria and a hemorrhagic diathesis, one
example of this type of dropping might be chronic lead poisoning
in small psittacines such as cockatiels. Advanced infectious diseases,
particularly those that cause liver inflammation, might also be worth
investigating.

7. Fresh blood in or around stool or urates: Extracloacal origins, such
as a broken pin feather or blood from the nares, oropharynx, or some
other bleeding surface that may drip onto the cage floor, must be
ruled out.!? Next, the bird must be examined carefully for any evi-
dence of prolapse, egg laying, papilloma, or other cloacal defects that
may cause hemorrhage.!? Vitamin K disorders, toxicities, and acute
and severe infectious intestinal disease (both viral and bacterial) also
must be eliminated as possibilities.
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Vomiting and Regurgitation

Victoria J. Joseph

I. Anatomy Overview

To understand the factors that may influence a bird to vomit and regur-
gitate, the clinician should be familiar with the anatomy of the avian species
and the differences that may exist between the species.!-

A. Oral Cavity
1. The lips and teeth are absent in birds and are replaced by the cut-
ting edge (tomia) of the horny beak.

2. The choana is a median fissure in the hard palate that connects the
oropharynx to the nasal cavity (Fig. 5-1). The palate is ridged in most
species.

3. The infundibular cleft is a dorsal midline slitlike opening that re-
ceives the right and left pharyngotympanic (eustachian) tubes and
sits caudal to the choana. A flap is not present over the opening of
the pharyngotympanic tube, which allows the bird to make rapid ad-
justments in air pressure when quick changes in altitude occur.

4. The tongue is supported by the hyobranchial (hyoid) apparatus and
has three functions, which include the following:

a. Collecting food: A long, narrow tubelike tongue functions as a
probe, spear, or capillary tube and appears in nectar, insect, or
sap eaters.

b. Manipulating food: Birds have a nonprotrusible tongue. A short,
thick fleshy tongue appears in seed and nut eaters. A rasplike
tongue appears in raptors and fish-eaters and filters food parti-
cles in waterfowl.

c. Swallowing food: Caudally directed papillae on the tongue help
move food bolus downward and help prevent regurgitation in
pelican and domestic fowl.

5. The laryngeal mound has a narrow, slitlike opening into the glottis
(rima glottidis) of the larynx. No epiglottis is present. Caudally di-
rected cornified papillae along the choanal slit and dorsal
oropharynx aid in swallowing.
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Fig. 5-1 A baby psittacine (parrot) illustrating the choanal opening, in-
fundibular cleft, and salivary glands.

6.

The salivary glands develop better in birds that eat dry food and are

scattered throughout the oropharynx. The salivary glands secrete
mucus, which acts as a lubricant in swallowing. Some birds may have
additional secretory organs.

7. Three stages exist in swallowing, including the following:

a. The tongue moves the food pellets to the palate. The food is held
in place by mucous secretions. The choanal opening is reflex-
ively closed.

b. The tongue rakes the bolus caudally in a rostral-to-caudal move-
ment. The infundibular cleft and glottis close reflexively.

c. The laryngeal mound carries food toward the esophagus in a ros-
tral-to-caudal movement.

B. Esophagus and Crop

1.
2.

3.

4,

w

The esophagus and crop have thin walls and are distensible (Fig. 5-2).
The cervical portion of the esophagus and crop lies on the right side
of the neck.

The internal surface of the esophagus and crop is folded longitudi-
nally to increase distensibility.

The folds in the esophagus and crop are greater in hawks, owls, ea-
gles, and cormorants that eat and store large amounts of food.

. The esophagus enlarges to form the crop, or ingluvies.
. The crop is not present in gulls, penguins, cranes, or owls. Hawks

have a poorly developed diverticulum.

. The esophageal sac is an inflatable, croplike diverticulum, or a bi-

lateral symmetrical expansion of the cervical esophagus and may in-
flate only in male sage grouse, prairie chicken, and great bustard
during courtship.

. Crops that are well developed store food for softening. If the gizzard

is full, food may be stored in the crop or in the esophagus if a crop
is not present.



72 Ve

~

B ot
U TR L
O] :
AR

Fig. 5-2 Crops of several species. A, Cormorant. B, Peafowl. C, Pigeon.
D, Budgerigar.

9. The esophagus and crop transport food in the following stages:

a. The food enters the crop, which may reduce or inhibit peristaltic
contractions. However, if the stomach is empty, food passes di-
rectly from the crop to the proventriculus, or the first portion of
the stomach.

b. Chemical digestion does not occur in the crop in most species.

c. Peristaltic waves propel the food through the gastrointestinal
tract.

d. Retroperistaltic waves are responsible for regurgitation of the
food stored in the esophagus or crop.

C. Proventriculus and Ventriculus (Stomach)
1. Proventriculus (Fig. 5-3)
a. The proventriculus is the glandular first portion of the stomach.
b. Large folds are not present, except in fish and meat eaters.
c. The oxynticopeptic cell secretes hydrochloric acid and pepsin.
d. The proventriculus and ventriculus mix hydrochloric acid and
pepsin.
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Fig. 5-3 Thoracic esophagus, proventriculus, and ventriculus of a
psittacine.

2. Ventriculus (gizzard)

a. The ventriculus, or muscular portion of the stomach, is most pro-
nounced in insectivores, herbivores, and granivores.

b. The stomach is saclike in carnivores and piscivores.

c. Smooth muscle of the ventriculus is rich in myoglobin and asym-
metrically arranged into four bands.

d. The chief cells that excrete protein promote gastric proteolysis
and maintain a low pH. The gastric secretions of granivores and
omnivores are less acidic than raptors.

e. The cuticle (koilin) layer is a hardened membrane of a protein-
carbohydrate complex overlying the surface epithelium of the
ventriculus and aids in mechanical digestion.

3. Mechanical digestion

a. Contractions propel food in alternate directions between the
proventriculus and the gizzard.

b. Contractions of the stomach in raptors result in the formation
of pellets or casts of indigestible portions of the diet (bone, teeth,
claws, feathers, and fur). Birds then regurgitate these pellets, or casts.
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c. Owls make a pellet with each meal. Hawks may eat more than
one meal before regurgitating a pellet.

d. More bone digestion occurs in the stomach of falconiformes.

e. Owls swallow their prey and immediately fill the proventriculus
and lower esophagus. After several minutes, the food enters the
ventriculus.

D. Intestinal Tract
1. Small intestine (Fig. 5-4)
a. Themajority of the pancreasis contained within the duodenal loop.
b. The duodenum receives the ducts from the liver and pancreas.
c. Vitelline, or Meckel’s, diverticulum is a remnant of the yolk sac
and duct, is blind-ended, and divides the jejunum from the ileum.

Median depressor
mandibulae

e Trachea
g r Esophagus
s KRR - .‘

Duodenum :

1

.

)

Fig. 5-4 Digestive tract of a psittacine showing the relationship of the
various organs.
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2. Large intestine (Fig. 5-5)

a.

b.
c

d
e
3. Di
a.

b.

Paired ceca, if present, are found at the ileorectal junction.

Cecal size and form vary with the species and are large in galli-

formes and ratites and sacculated in ostrich.

Ceca are reduced or absent in parrots, swifts, and pigeons and

are small in the passerines.

Ceca are not present in the red-tailed hawk.

Cecal droppings are easily identified in the great horned owl.
gestion

Chemical digestion and absorption occur in the small intestine.

The ceca break down cellulose by symbiotic bacteria and reab-

sorb water.

The rectum and cloaca also reabsorb water from gut contents and

the ureteral urine (especially in desert birds).

E. Pancreas and Liver
1. Pancreas

a.

b.

Exocrine function provides the chemical phase of digestion in
the small intestine with secretions of amylase, lipase, and trypsin,
and an increase in pH by HCO,; secretion.

The cells of the islets of Langerhans provide endocrine function.

2. Liver

The galibladder is present in most species and lies on the visceral
surface of the right liver lobe.

Pigeons, many parrot species, and the ostrich have no gallbladder.
Bile ducts from each lobe enter the gallbladder or the duodenum
directly from the liver.

a.

b.

C.

Bursa (may be absent in older birds;
larger in younger birds)

Ureter ~

opening'ﬂ;L Ureter

Proctodeum  Coprodeum Large intestine
Fig. 5-5 Large intestine, coprodeum, proctodeum, urodeum, and vent.
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II. Infectious Agents Causing Regurgitation or Vomiting

Bacterial,*? viral, %12 parasitic,'31* and fungal'é17 agents may invade the gas-
trointestinal tract or other organs resulting in regurgitation and vomiting.

A. Bacteria

L
2.

Enterobacteriaceae frequently cause infections in psittacines.
Aeromonas spp., Pseudomonas spp., Bordetella spp., Vibrio spp., and
Campylobacter spp. may colonize the gastrointestinal tract and cause
infection.

. Salmonella spp., Klebsiella spp., and Yersinia spp. may also cause in-

fections.

. Pasteurella multocida or fowl cholera affects many species of birds. In

waterfowl, diphtheritic enteritis may occur.

. Undifferentiated (nonclassified) spirochetes found in the choana

and oropharynx of cockatiels and lovebirds may cause regurgitation.
Mycobacterium spp. often initially colonizes the gastrointestinal tract
and then spread to other organs (liver, lung, and bone). A chronic
wasting disease may ensue.

. Chlamydia psittaci is an obligate intracellular bacterium that is typi-

cally ingested or inhaled as a means of infection. Organ systems af-
fected may include the upper respiratory tract, gastrointestinal
system, and central nervous system.

. Megabacteria are large gram-positive, periodic acid-schiff positive

rods and have the following characteristics:

a. Reported to inhabit the distal end of the proventriculus and ven-
triculus junction.

b. May be normal commensal or opportunistic organisms in
psittacines, passerines, and Japanese quail.

c. Signs of infection may include proventricular dilatation,
wasting, regurgitation, and soft stool with the passing of whole
seed.

B. Viruses

1.

Papillomatosis

a. Papillomatosis is characterized by papilloma-like growths that
occur on the mucosa of the alimentary tract.

b. The etiology of the virus is unknown—no virus is isolated currently.

c. Papillomatous lesions in New-World psittacines are seen most
frequently in the following order: cloaca, glottis, choanal slit,
esophagus, oropharynx, ventriculus, and proventriculus.

d. Lesions may also be found in the crop, liver, pancreas, nasal con-
junctiva, and nasolacrimal duct.

e. Proliferative lesions may interfere with the normal physiologic
activities of swallowing, digestion, or defecation.

f. Chronic weight loss, regurgitation, or vomiting may be present
with gastrointestinal lesions.
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g Lesions of the proventriculus, ventriculus, or crop may show
signs similar to proventricular dilatation syndrome: regurgita-
tion, poor digestion, and weight loss.

. Psittacine beak and feather disease virus

a. The virus is in the Circoviridae family.

b. Clinicians see feather and beak abnormalities most often.

¢. With acute forms, crop stasis occurs, and with secondary inter-
mittent regurgitation, diarrhea, and central nervous system signs
may predominate.

. Proventricular dilatation syndrome

a. The suggested etiology is a virus.

b. Damage to the autonomic ganglia supplying the proventriculus,
ventriculus, duodenum, brain, and spinal cord may occur.

c. Signs of infection may include depression, regurgitation, passage
of undigested food, crop impaction, abdominal distention, pro-
gressive weight loss, and central nervous system signs (usually
more chronic in nature).

. Pacheco’s disease virus

Pacheco’s disease is a herpesvirus of psittacines.

Acute fatal hepatitis can occur.

Death is most likely to occur.

Clinical signs of infection may include depression, anorexia, di-

arrhea, regurgitation, yellow-green urates, or central nervous

system signs of acute origin.

. Duck plague virus

a. Duck plague virus is a herpesvirus.

b. Necrosis of the cells lining the alimentary tract can occur.

c. Clinical signs of infection may include acute onset of vomiting,
diarrhea, and then death.

. Pigeon herpesvirus (PHV-1)

a. PHV-lischaracterized by infectious esophagitis orinclusion body
hepatitis

b. Signs of infection may include depression, anorexia, diarrhea,
vomiting, and central nervous system signs.

. Falcon herpesvirus

a. Falcon herpesvirus is associated with depression, anorexia, re-
gurgitation, hepatitis, and death.

b. The virus is serologically similar to the herpesvirus that is found
naturally in pigeons and owls.

. Polyomavirus

a. In budgerigars, polyomavirus is associated with hepatitis, ab-
dominal distention, hemorrhage under the skin, feather abnor-
malities, ataxia, or tremors.

b. In young nonbudgerigar species, peracute death with no pre-
monitory signs is most common.

c. Some larger psittacines may show a 12- to 48- hour period of de-
pression, anorexia, regurgitation, diarrhea, dehydration, and sub-
cuticular bleeding before death.

an o
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9. Adenovirus

a.

b.

Psittacines show signs of pancreatitis, encephalitis, hepatitis,
splenitis, or enteritis.

Pheasants show signs of what is commonly referred to as marble
spleen disease, diarrhea, vomiting, and anorexia.

Turkeys show signs of hemorrhagic enteritis.

Ostriches show signs of hepatitis, enteritis, and proventricular/
ventricular impaction.

Pigeons show signs of polyuria/polydypsia (PU/PD) and vomiting

C. Parasites
1. Trichomoniasis

o o

i
-

Trichomonas gallinae is the most common species seen clinically.
Other strains of trichomoniasis may cause a latent infection.
Adult birds previously infected may become carriers.
Infections are seen in pigeons, raptors, canaries, finches,
budgerigars, owls, and other small passerines.

Squabs are commonly infected during feeding of the crop milk
by their parents who can act as carriers.

Protozoa do not survive long outside the host, so strict sanita-
tion reduces the infection rate.

Diphtheritic forms include ulceration in the oral cavity, esoph-
agus, larynx, and pharynx.

Necrotic forms include caseous lesions of the oral cavity and
esophagus, and beak lesions may also occur.

Virulent forms include lesions in the liver and abdominal viscera.
Signs of infection may include labored breathing, difficulty
swallowing, regurgitation and vomiting, and weight loss.

2. Giardia

a.

Giardia are protozoal parasites found in the gastroin-
testinal tract of budgerigars, small passerines, psittacines, and
cockatiels.

Signs of infection may include weight loss, chronic diarrhea,
and secondary bacterial and yeast infections. Regurgitation and
vomiting are rare but can occur.

3. Histomoniasis

a.

b.

C.

Histomonas meleagridis is a protozoan spread by eating infected
cecal helminth eggs (Heterakis spp.) or invertebrate host.
Histomoniasis is seen in captive galliformes and pigeons.
Signs of infection may include loose and blood-tinged feces, liver
disease, enlarged cecum, enteritis, and vomiting and regurgitation.

4. Capillaria contorta spp.

a.
b.

C.

Crop worm of the mouth, esophagus, or crop may occur in
psittacines, passerines, galliformes, and anseriformes.

Eggs are passed in the feces; infection occurs when the bird in-
gests eggs, contaminated water, or feed.

Weight loss, anorexia, plaques in the oral cavity, frequent swal-
lowing attempts, or regurgitation may be present.
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5. Dispharynx spp. (nasuta)
a. Gizzard worm is synonymous with Tetrameres spp. and Acuaria
spp.
b. The parasites are found in the proventriculus or ventriculus of
budgerigars, psittacines, passerines, and game birds.
c. Inflammation of the proventriculus and ventriculus is present.
d. Signs may include emaciation, regurgitation, ulcers, and
vomiting.
6. Spiropter (incerta spp.)
a. Cymeaspp. and Habronema spp. are synonymous with Spiropter.
b. The parasites are seen in psittacines.
c. Swelling of the mucous membranes of the proventriculus and
degeneration of the ventriculus lining may occur.
d. Signs may include weight loss, chronic vomiting, and interfer-
ence of food passage.
7. Ascarids parasite
a. A. galli, A. columbae, and A. platyceri are types of ascarids that
are seen in birds.
b. Heavy infestations may result in obstructive lesions or per-
forations.
c. Signs may include diarrhea, constipation, lethargy, anemia, re-
gurgitation, or vomiting.
8. Cestodes
a. Cestodes are more common in insect-eating birds than birds
feeding on seeds and fruits.
b. Cestodes require an intermediate host.
c. Signs may include diarrhea, general debilitation, enteritis, and
obstruction in heavy infestations.
9. Trematodes
a. Trematodes parasitize the gastrointestinal tract, liver, eye, re-
productive tract, skin, kidney, blood vessels, respiratory tract,
orbile duct.
b. Signsmay include hepatomegaly with hepatic necrosis, anorexia,
anemia, weight loss, and diarrhea.
10. Plasmodium spp.
a.  Plasmodium spp. is a hemoparasite.
b. The liver, heart, spleen, and lungs are often the target organs.
c. Signs of infection may include anorexia, depression, dyspnea, or
vomiting, Biliverdinuria may be present with liver involvement.

D. Mycoses
1. Candidiasis .

a. Candida albicans is the most common isolate.

b. Opportunistic yeast may be a normal inhabitant of the gas-
trointestinal tract; however, systemic candidiasis is rare.

c.  Necrotic pseudomembranous lesions may be seen over the mu-
cosa of the tongue, pharynx, and crop. Commissures of the beak
and skin may be involved.
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d. Signs may include unthriftiness, anorexia, and regurgitation.
2. Aspergillosis
a. Aspergillus spp. commonly infects the respiratory tract.
b. Gastrointestinal infections are possible with signs of infection
similar to candidiasis.
3. Mucormycosis
a. Mucormycosis are synonymous with phycomycosis, zygomy-
cosis, and Rhizopus sp.
b. Mucormycosis are seen in African grey parrots, owls, flamingos,
penguins, and canaries who are fed sprouted seed.
c. Infections may occur secondary to malnutrition, debilitating dis-
eases, and antibiotic therapy.
d. Signs of infection may include granulomas of the gastrointestinal
" tract and ventriculus.
4. Gizzard malfunction syndrome
a. Fungal mycelia can occur in several species.
b. Fungal mycelia can penetrate the koilin layer, epithelium, and
muscle.

III. Metabolic Dysfunction

Specific organ dysfunction may secondarily result in regurgitation or vom-
iting in birds. To identify specific organ dysfunction, clinicians often need
to perform multiple diagnostic tests and treatment regimens to resolve the
symptoms, 81820

A. Liver
1. Infectious agents
a. Bacteria including avian tuberculosis and chlamydia
b. Viruses
c. Helminths, trematodes, and protozoa
2. Metabolic factors
a. Fatty liver syndrome
b. Iron storage disease
c. Portal hypertension
d. Hepatotoxins
e. Neoplasm

B. Kidney
1. Vomiting is not as common as with liver disease in birds
2. Infectious factors as mentioned above
3. Articular or visceral gout

C. Endocrine System
1. Thyroid gland
a. Neoplasm is rare.
b. Thyroid hyperplasia (goiter) is caused by iodine deficiency and
is primarily seen in seed eaters on seed from deficient soils. En-
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largement may cause mechanical obstruction in the lower esoph-
agus and tracheal region at the base of the neck. Respiratory
stridor and regurgitation are common signs.
2. Pancreas
a. An area needing further research
b. Stool color and consistency changes, PU/PD, and vomiting may
all be signs '

D. Reproduction
1. Egg binding may lead to pressure on the gastrointestinal tract and
possible necrosis
2. Peritonitis

E. Electrolyte Disturbances

IV. Toxic Agents

Pesticides and heavy metals are often considered in differentials for
toxic conditions in the avian patient who is vomiting and has diarrhea.
In addition, many household items, plants, and some foods have toxic
principles.21-25

A. Pesticides or Insecticides
1. Organophosphate compounds

a. Dichlorvos

b. Malathion, parathion
. Organochlorines, including lindane
. Carbamates
Organomercurial compounds
. Rotenone, phosphorus
. Arsenical compounds
. Nitrates

NouswN

B. Household Compounds
1. Chlorine
a. Bleaches
b. Pool chemicals
2. Aluminum chloride, including deodorants
3. Detergents
4. Potassium chloride, including matches
5. Pine oil disinfectants
6. Teflon toxicity (polytetrafluoroethylene)

C. Metals
1. Lead
2. Zinc
3. Mercury
4. Copper
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D. Moldy Foods or Seed (Grains, Peanuts, Corn, Cheese, Meats)
1. Mycotoxins
2. Aflatoxin
3. Ochratoxin
4. Trichothecenes

E. Foods and Plants
1. Chocolate, avocados, alcohol
2. Hypervitaminosis D
3. Sodium chloride (salt)
4. Philodendrons, diffenbachia, poinsettia, rhododendron
5. Solanaceae (green berries and roots), yew

E Pharmaceuticals
1. Levamisole, apomorphine
2. Trimethoprim or sulfadimethoxine, ketoconazole, itraconazole,
doxycycline, enrofloxacin

V. Miscellaneous Conditions

Vomiting or regurgitation may be explained by a variety of diseases or sit-
uations not previously mentioned. The following examples will act as a
guide to encourage the veterinarian to consider all possibilities when a bird
presents with vomiting or regurgitation,%%1920

A. Behavioral
1. Fear or excitement in vultures, pelicans, and penguins
2. Motion sickness
3. Courtship
a. Bird-to-bird regurgitation
b. Bird-to-owner regurgitation
c. Bird-to-shiny object regurgitation

B. Physiologic
1. Psittacines, pigeons, and passerines feed young by regurgitation;
overfeeding of formula to psittacine chicks
2. Cast formation by raptors

C. Crop Impaction
1. Galliformes and anseriformes having sudden access to an abundant
supply of grass and sprouted seeds
2. Free-ranging Canada geese eating dried oatmeal and soybeans
3. Grit ad libitum

D. Crop Stasis
1. Overheated or underheated formula fed to young birds
2. Crop infection due to bacteria and yeast
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3. May occur when feeding a liquid formula to granivorous birds, due
to lack of mechanical stimulation

4. Idiopathic pendulous crop
a. Aged geese, poultry, and parakeets
b. Nestling cockatoos and macaws

E. Foreign Bodies
1. Unweaned psittacines may ingest rubber or metal feeding tubes
2. Fish hooks in waterfowl
3. Bones in the raptor’s diet that perforate or obstruct

E Obstructive Lesions
1. Callous formation following a coracoid fracture
2. Esophageal strictures
3. Neoplasm of the gastrointestinal tract
4. Intussusceptions, volvulus, or ileus
5. Hernia

G. Nutritional
1. Food allergies
2. Vitamin E and selenium deficiency, including degenerative lesions
in the smooth muscle of the ventriculus
3. Vitamin A deficiency, including squamous metaplasia of the epi-
thelium

H. Gastric Ulcers

IV. Summary

A bird presenting with regurgitation or vomiting can be a diagnostic chal-
lenge for the clinician to identify the inciting agent. Often multiple tests
must be given before the clinician can reach a conclusion. This chapter is
designed to inform the veterinary student or practitioner of the disease
syndromes and environmental conditions that may result in regurgitation
or vomiting in birds. The diagnostic test and treatment programs should
be based on the category of the problem that exists.
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Abdominal or Coelomic
Distention

Michelle Curtis Velasco

Birds do not have a functional diaphragm as do mammals; the thoracic
and abdominal spaces are continuous and that space is defined as the
coelom. Even though veterinarians often describe part of that space as the
abdomen, it is anatomically more appropriate to describe it as the coelom.
However, for this discussion, both words will be used interchangeably.
Abdominal distention may occur in a multitude of avian diseases and
conditions. In mild- to-moderate cases of abdominal distention, the owner
or caretaker may not notice the condition because of the feathers covering
the abdominal area. Often the first clinical sign noted is the accumulation
of fecal material around the vent area. Moistening the feathers over the
abdomen or palpation of the area between the caudal edge of the sternum
or keel and the vent or pelvic bones will reveal mild to moderate disten-
tion. Normally a slight depression should be visible, with the ventral bor-
ders of the liver just barely evident on palpation. As abdominal or coelomic
distention progresses, the abdominal wall may actually protrude between
the legs and hinder proper perching or interfere with respiration. In chronic
cases of severe coelomic distention, ulceration of the skin over the ab-
domen may occur because of contact with the perch or cage bottom.

I. General Considerations

A. Causes of Abdominal or Coelomic Distention
1. Organomegaly (most often from liver enlargement or reproductive
organ hyperplasia and neoplasia)
2. Fluid accumulation (ascites, septic or nonseptic peritionitis, serositis)
3. Obesity
4. Egg retention or binding
5. Air sac distention (barrel shaped from pulmonary or air sac disease)
6. Normal anatomic abdominal distention in preweaned neonates
7. Abdominal hernia
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II. Etiologies of Abdominal Distention

A. Organomegaly
1. Etiologies of hepatomegaly
a. Viral diseases (Pacheco’s disease, or avian herpesvirus and avian
viral serositis, thought to be caused by an EEE virus)!
Chlamydiosis (psittacosis and omithosis)
Bacterial diseases (salmonellosis, colibacillosis)
Parasitic diseases (sarcocystis, flukes, atoxoplasma)
Fatty infiltration and hepatic lipidosis
Neoplasia including bile duct carcinomas, lymphosarcoma
g Iron storage disease (mynah birds, toucans, softbills and occa-
sionally psittacines)
2. Etiologies of gastrointestinal tract distention
a. Ileus

(1) Neurogenic: A common cause of neurogenic ileus is lead or
heavy metal poisoning. Other neurogenic causes include
proventricular dilatation disease (PDD) and enteritis such as
clostridial enteritis.

(2) Nonneurogenic: Causes include intestinal lumen occlusion
from foreign bodies, enteroliths, or parasites. Stenosis results
from tumors, granulomas, and strictures. Compression from
extraluminal causes, such as volvulus, intussceptions, and
herniation.

b. PDD

(1) Also referred to in the literature as macaw wasting syndrome,
PDS, myenteric ganglioneuritis, psittacine wasting syndrome,
proventricular hypertrophy, infiltrative splanchnic neu-
ropathy, and lymphoplasmacytic ganglioneuritis and en-
cephalomyelitis.2

(2) PDD causes segmental distention of the gastrointestinal
tract with accumulation of ingesta and often the passage of
undigested food in the feces. Recent evidence suggests a viral
etiology.?

c. Neoplasias

d. Impactions

e. Severe intestinal wall thickening resulting from proliferative dis-
eases such as mycobacteriosis or inflammatory conditions

f. Cloacal distention resulting from cloacal papillomas or clo-
acalithiasis

3. Female reproductive organ enlargement

a. Ovarian enlargement
(1) Neoplasias
(2) Cystic ovaries

b. Oviduct and uterine enlargement

(1) Egg retention: Eggs can be retained for periods longer than
their normal passage rates.

e oo o
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(2) Egg binding: Failure of an egg to pass through the oviduct at
a normal rate, including delayed oviposition. Dystocia is de-
fined as the mechanical obstruction of an egg in the caudal
reproductive tract.

4. Male reproductive organ enlargement

a.

b.

Testicular enlargement results in abdominal distention most
commonly from neoplasia.

Testicular neoplasia is common in the budgerigar and not as
common in other species but has been described.

Tumor types reported include Sertoli cell tumors, seminomas, in-
terstitial cell tumors, lymphosarcomas, hemangiomas, fibrosar-
comas, and leiomyosarcomas.?

B. Abdominal Fluid Accumulation

1. Ascites may be caused by cardiac disease (right-sided or generalized
heart failure), hepatic disease, or congestion

2. Peritonitis (septic or nonseptic) commonly causes include yolk peri-
tonitis, intestinal perforation, and bacterial or fungal infections

3. Abdominal effusion resulting from neoplasia

4. Hemoperitoneum

5. Cystic distention of the reproductive tract

a.

Differentiation of the causes of abdominal fluid accumulation

may be made by either of the following:

(1) Analysis and cytology’ of fluid aspirated by abdominocen-
tesis fine needle aspirates

(2) Ultrasound in conjunction with other diagnostics

C. Obesity
1. Obesity is common in companion birds fed predominantly oil-seed
diets. Amazon parrots, poinus parrots, budgerigars, and cockatiels
may present with respiratory distress related to diminished air sac
space.
2. Dietary management and gradual increases in activity are required.
a. Changes in diet should not be taken without close monitoring

b.

of food consumption and weight loss.

Obese birds that refrain from eating for even relatively short pe-
riods may be susceptible to the development of fatty liver syn-
drome, which can be fatal if not managed aggressively. Birds with
fatty liver syndrome may show lipemia with or without an in-
crease in liver enzyme values.

D. Egg Retention or Binding
1. Causes

pap o

Hypocalcemia and other nutritional deficiencies
Oviduct, uterus, or vaginal muscle dysfunction
Excessive egg production

Large misshapen, or softshelled egg or eggs

Age of the hen
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Obesity

Oviductal tumors

Oviductal infection

Lack of exercise
Hyperthermia or hypothermia
Genetics

2. Clinical signs: Dystocia can occur from breeding out of season, in
first-time layers, orin hens with a persistent functional right oviduct.
Torsion of the oviduct may also be a more common cause of dys-
tocia than previously recognized.” Small birds (cockatiels, finches,
budgerigars, lovebirds) are more likely to show signs of dystocia.
Clinical signs include the following:

a.

Depression, lethargy, or shock can occur, depending on the du-
ration of the condition. Often the owner will find the bird on
the bottom of the cage instead of the perch.

The owner may note tail wagging, tail bobbing, and straining be-

cause of increased abdominal effort by the bird to pass the egg.

The owner may note dyspnea or hyperpnea. Respiratory signs may

be due to compression of the air sacs by the retained egg or eggs.

In very severe cases, the birds may have paresis of the pelvic limbs,

or the feet may appear bluish-white, indicating vascular com-

promise.?

The pelvic limbs may feel cooler than normal. Large psittacine

birds may show lameness, abdominal distention, respiratory dis-

tress, depression (usually of a sudden onset), abdominal straining,
and sometimes sudden death.

Ratites rarely show signs other than persistent reproductive be-

havior and a cessation of egg laying.’

Intervention can include the following:

(1) Aggressive therapy is warranted, particularly in the smaller
avian species because of their limited reserves and high energy
requirements.

(2) Medical or surgical intervention in the very small birds may
be necessary as quickly as 1 to 2 hours to prevent death.

E. Air Sac Distention

1. Causes of air sac distention include the inability of air to be dispelled
from the caudal pulmonary air sacs (caudal thoracic and abdominal)
and can produce a one-way valve effect.

2. Emphysema has been described most commonly in birds with
chronic pulmonary aspergillosis and may be determined radio-
graphically. Potentially any disease that causes dramatic increased in
respiratory effort, such as pulmonary fibrosis, can result in this em-
physematous condition.

E Normal Anatomic Distention in Preweaned Neonates
1. Causes include high-volume, high-fluid diets of nestling psittacines.
2. Clinical signs

a.

Distention of the entire gastrointestinal tract
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b. Abdominal organs appear to protrude into the abdominal space
c. As the bird approaches fledging, the abdomen tightens and the
breast musculature enlarges in preparation for flight

G. Abdominal Hernia
1. Causes
a. Protrusion of abdominal fat or organs secondary to congenital
defects
b. Weakness of the musculature from excessive reproductive activity
c. Polyostotic hyperostosis

III. Diagnostic Testing

A. Workup Based on Preceding Differential Diagnoses
1. Gentle palpation and visualization

a. The abdomen in a normal, adult, non-egg-laying bird should be
flat and slightly concave with the edge of the ventriculus just
barely palpable under the edge of the sternal border on the left
side of center.

b. With liver enlargement, ascites, proventricular or ventricular dis-
tention or displacement, egg development, egg-related peritonitis,
or mass formation, the abdomen may appear distended, doughy,
and convex.

c. Excessive digital pressure when fluid is present in the peritoneal
space may result in air sac rupture and subsequent asphyxiation
from fluid rushing into the lung.

d. Gentle palpation under the ventral edge of the sternum should
not be painful. A painful response to this procedure may indi-
cate hepatitis.!?

e. In a well-muscled, low-body-fat canary or finch, the abdominal
musculature is nearly transparent; moistening the feathers over
the abdomen will allow excellent visualization of the intestinal
tract and possibly the liver (if enlarged).

2. Complete blood count, blood chemistry profiles including bile acids
3. Radiology including contrast studies

a. High- or ultra-detail film, short exposure times

b. Tabletop techniques tend to enhance detail to provide the quality
necessary for interpretation and diagnosis

c. Human mammography films and techniques have been modi-
fied to produce films with excellent detail for avian radiology.!!

4. Ultrasonography

a. Very useful in cases of coelomic disease with distention, because
air sacs may be compressed or less prominent.

b. Imaging may be done with the bird away and in dorsal recum-
bency using the cutaneous window between the pelvic bones and
the sternum.

c. A 6.5 MHz electronically focused sector fingertip probe or 7.5
MHz annular array probe may be used.
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d. Ultrasonic findings correlated well with radiographic findings of
the abdomen, with genital tract diseases being the most common
finding.1?

e. Ostriches and other ratites are suited anatomically for imaging
using ultrasound with a 5.0 MHz convex phased-array ultrasound
transducer.!

5. FNA (fine needle aspiration) or abdominocentesis

a. Performed on patients that are adequately restrained, either
chemically or physically.

b. Each patient must be prepared aseptically.

c. A fine needle (22-gauge or smaller) is inserted on the midline,
just caudal to the sternum, directed slightly to the right to avoid
the ventriculus (Fig. 6-1).

Pectoral
muscles

Liver

Ventriculus
Intestines

Left ventral hepatic

Right ventral hepatic . P
peritoneal cavity

peritoneal cavity

Intestines Gizzard
! Left abdominal
Right abdominal N a R e TRy, B airsac
air sac 3 AN e S W
"\\ A > ? Ovary
.'\ RY !. Y aed H
r \o‘\'. ; Kidneys

Cme et
LI

Fig. 6-1 Abdominocentesis (FNA). Drawing combines ventral view of
abdomen with abdominal cross section showing placement of needle
(22-gauge or smaller) inserted on the midline and slightly to the right to
enter the right ventral hepatic peritoneal cavity.
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May be performed with the help of ultrasound for guiding the
needle into pockets of fluid. Fluid can then be aspirated into the
syringe for analysis.

Samples for exfoliative cytologic examination should be pre-
pared immediately, because cellular morphology will be altered
if the sample is allowed to sit for any length of time.!* Samples
can also be cultured.

6. Other diagnostic tests related to diseases affecting the organs of the
coelom

a.

Test for the following:

(1) Chlamydiosis

(2) Aspergillosis

(3) Sarcocystis

(4) Serum protein electrophoresis

(5) Blood lead, serum, or plasma zinc levels and avian tubercu-
losis testing (serology and acid-fast stain)

7. Endoscopy

a.

Performed with caution in cases of abdominal distention after
radiology and other tests have established the degree of air sac
compression and the presence or absence of fluid in the ab-
dominal cavity.

Ultrasonography may help to determine fluid accumulation in
the abdominal or coelomic space as well as the possibility of peri-
cardial effusion.

8. Exploratory surgery and biopsy of an enlarged organ

a.

b.

May be performed by exploratory surgery or endoscopy

Liver biopsy (FNA or other) may be the most accurate way to di-
agnose a variety of hepatic conditions such as hemochromatosis
and hemosiderosis, lipidosis, bile duct carcinoma, lymphosar-
coma, or hyperplasia. However, anesthesia and endoscopy
should be viewed with extreme caution with significant amounts
of abdominal fluid accumulation and pericardial effusion.

IV. Workup Plan for Abdominal Distention

A. Physical Examination to Determine if the Bird is Stable or Unstable
1. If the bird is unstable and has respiratory compromise, the clinician
should request the following:

a.
b.

C.

Warmed O, cage

Nebulization

Standing lateral radiograph to determine if there is primary or

secondary respiratory involvement

(1) Primary respiratory involvement: See Chapter 3.

(2) Secondary respiratory involvement: Determine which organs
are involved and if ascitic fluid is present, which can be de-
termined by the following:

(a) Radiographs
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(b) Ultrasonography
(c) Coleomic aspiration and fluid collection with cytologic
examination and culture (aerobic or anaerobic and fungal)
2. If the bird is unstable and does not have respiratory compromise,
the clinician should determine if the following are involved:
Liver
Gastrointestinal tract
Spleen
Kidney
Reproductive tract
(1) Based on the organs involved, the clinician may be able to lo-
calize to a disease or condition; treatment should be based on
diagnosis or to provide supportive care (see Treatment section).
(2) The clinician often needs to support birds with secondary
respiratory involvement as if the bird has primary respiratory
involvement.
(3) Treatment for secondary respiratory involvementincludes O,
cages, +/— nebulization, warmed cages, and +/— Lasix
3. If the bird is stable, the clinician should proceed with the appro-
priate diagnostics to determine the cause of abdominal distention.

P oo

V. Treatment

Treatment of a bird with a distended abdomen may involve emergency
supportive care in severe cases, particularly if the clinical signs include res-
piratory distress or compression of other critical organs. A warmed incu-
bator with O, supplementation may help stabilize the patient so that di-
agnostics can be performed. Once the cause of the coelomic distention
has been defined to the organ system or fluid type involved, specific treat-
ment can then be initiated. Excessive fluid in the coelomic cavity may be
aspirated partially to provide immediate relief if respiration is compro-
mised. The removal of large amounts of ascitic fluid at one time may cause
the bird to go into shock.

A. Liver Enlargement
Treatment for liver enlargement is based on the etiology of the disease
process.
1. Fatty infiltration and hepatic lipidosis

a. Nutritional support is essential for the successful management
in cases of lipidosis.

b. Gavage feeding with high carbohydrate formulas (Carbofuel,
Hepatic Aid), lactulose (Chronulac, Enulose) and parenteral fluid
supplementation are helpful.

c. Correction of the diet and a lower-fat, formulated diet, or a diet
tailored to the individual species should be attempted while the
patient is supplemented with an appropriate formula (as de-
scribed previously) and hospitalized if possible.
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2. Chlamydiosis should be treated with supportive care and doxycy-
cline for 45 to 60 days
3. Bacterial diseases

a. Initial treatment should be based on Gram stain results from feces
or fluid from the abdomen

b. Treatment modified from culture and sensitivity results

c. Avian tuberculosis testing can be performed from serologic ex-
amination or fecal sample and organ, biopsy, or FNA fluid aspi-
rate using acid-fast stain

4, Parasitic diseases should be treated based on fecal and zinc sulfate
test results and sarcocystis titer or biopsy results

a. Sarcocystis: Pyrimethamine and sulfa combinations

b. Flukes: Praziquantel or chlorsulon

c. Atoxoplasma: Possibly no treatment or, for the tissue form,
primaquine; pyrimethamine; sulfachlor-pyrazine for oocysts
shedding

5. Hemochromatosis

a. Reported commonly in mynahs, toucans, and occasionally in
psittacines.

b. Treatment involves phlebotomy with the removal of 1% of the
body weight in blood volume on a weekly basis for periods up
to a year.1

c. Dietary modification with reduced iron intake is useful, as well
as the addition of tea to the drinking water, which may inhibit
iron uptake.

d. Aliverbiopsy should be performed and stained with Prussian blue.

e. Biopsies taken at regular intervals will help to monitor progress.!6

B. Egg Binding or Dystocia
1. General considerations

a. Paramount in the treatment of egg binding is the return of the
patient to a physiologically normal state.

b. Removal of a retained egg should not be attempted until the pa-
tient has been stabilized and is not in shock.

2. Medical therapy

a. In noncomplicated cases in which the bird is minimally de-
pressed, the bird may respond to the addition of supplemental
heat with increased humidity; injectable calcium; vitamins A, D,
and E; and selenium. The bird should also have ready access to
food and water.

b. Depressed or patients in shock may require subcutaneous, in-
travenous, and IO crystalloids; antibiotics; and possibly short-
acting steroids.

c. Dystocia for longer than 1 hour in a small bird, or more than 3
to 5 hours in a larger bird, indicates the need for more aggressive
intervention. Historically oxytocin has been given at a dose of
0.01 to 0.1 ml one time. The clinician should increase uterine
contractions and aid in passage of a nonadhered egg in the uterus
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if the uterovaginal sphincter is relaxed. However, it may actually
complicate shock. The use of PGE, gel (Prepidil Gel, the Upjohn
Co., Kalamazoo, Mich) applied to the uterovaginal sphincter at
a dose of 0.2 mg/kg will induce oviposition within 5 to 10 min-
utes in most species if the egg is not adhered to the oviduct.!”
3. Surgical intervention

a. Aspiration of egg contents by syringe via the vaginal opening or
abdominal paracentesis may allow the egg to collapse and the
shell to pass on its own.

b. Hysterotomy and laparotomy is indicated in cases where the hen
is weak, or the egg may be outside the oviduct. It is also indicated
in uterine torsion cases.
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Avian Dermatology

April Romagnano and Darryl J. Heard

I. Introduction

Avian dermatology is still in its infancy as a science. In many patients
the diagnosis is uncertain. Consequently, many avian dermatologic
problems have traditionally been grouped under idiopathic feather picking.
Regardless of the suspected cause, the approach to an avian dermatology
problem should be systematic. Avian dermatology is often frustrating
for both the owner and clinician, and many problems may take a long
period to resolve.

II. Physical Examination

Examination of a bird with a dermatologic problem begins with the
following: ‘
1. Gathering a detailed history
2. Observing the bird in its environment
3. Observing the bird’s interactions with its owner and other animals
4. Performing a detailed physical examination
Many of these elements have been described in other sections (see
Chapter 1).

A. History
Information to obtain from the owner includes the following:
1. Origin of the bird
2. Length of ownership
3. Housing arrangements
4. Exposure to other birds
5. Consumption of a normal diet and supplements
6. Owner’s evaluation of presenting condition including the following:
a. Changes in food and water consumption
b. Droppings
95
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c. Environment
d. Behavior
7. Previous treatment by owner or another veterinarian

B. Visual examination
1. Observe the bird from a distance:
a. Does the bird show any abnormal behaviors?
b. The bird may not show these behaviors in a novel environment
such as the examination room.
2. Observe the cage contents:
a. See Chapter 1, Chapter 8
b. Diet
General care
d. Presence of feathers
e. Possibility of ectoparasites

o

C. Interaction with Owners
Note quality and amount of time spent with owner:
1. Has this changed recently?
2. Has the household undergone any other changes?
3. Is the bird handled? Does it obey basic commands, such as step-up?
4. Is the bird living in an adequate size cage, and where is it located?
5. Can the bird view the family in their living areas, such as the kitchen

and den?

D. Physical Examination
1. General
2. Feathers
a. General view of feathers
b. Examine all feathers, including underfeathers
c. Pattern of feather loss and abnormality
3. Skin

III. Feathers

A. Anatomy and Physiology
The anatomy and physiology of feathers are well described by Pass!, King
and McLelland? and in the definitive text of Lucas and Stettenheim.’
1. Arrangement
-a. Skin is incompletely covered by feathers in most birds.
b. Definitions:
(1) Ptilosis = Plumage arrangement (size, shape, etc.)
(2) Pterylae = Feather tracts
(3) Pterylosis = Arrangement of feather tracts on the skin
(4) Apteria = Bare spaces between the feather tracts
2. Contour feathers (Figs. 7-1 and 7-2)
a. Major surface feathers
b. Divided into flight and body feathers
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Fig. 7-1 A dorsal view of the wing. The primaries are numbered from
to the flight feathers outward
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Fig. 7-2 A dorsal view of tail feathers in a partially plucked uropygium.

Feathers are numbered from the center out to right and left.
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c. Definitions:
(1) Remiges: Wing flight feathers, 20 to 24 in number
(2) Primaries: Wing flight feathers attached to the carpus, the
carpometacarpus, and the phalanges. They are numbered 1
to 10 from the carpus outward.
(3) Secondaries: Wing flight feathers inserting on the ulna are
numbered inward, 1 to 10 or 14.
(4) Rectrices: Tail flight feathers, 12 in number
d. Coverts cover the bases of the remiges and rectrices either dor-
sally or ventrally. They also cover the external ear canal.
3. Semiplume feathers (Fig. 7-3)
a. Long rachis and entirely plumaceous vane
b. Occur either along contour feather tracts or in feather tracts of
their own
4. Down feathers (Fig. 74)
a. Small, fluffy, wholly plumaceous feathers with very short or ab-
sent rachis
b. Natal down is present in neonates
c. Definitive down is present in immature and adult plumage

Fig. 7-3 A semiplume feather.
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5. Powder down feathers
a. Specialized down feathers
b. Disintegrate producing powder (keratin) that is spread through
the feathers as a preening and waterproofing agent
6. Hypopennae (afterfeathers) (Fig. 7-5)
a. Small feathers projecting from the distal umbilicus of pluma-
ceous and pennaceous feathers
b. Highly variable in form
c. Inemuand cassowaries, afterfeather is as long as the main feather

Main shaft

Afterfeathe i i Distal umbilicus

-

Proximal umbilicus
Fig. 7-5 An afterfeather, or hypopennae, seen at the proximal part of a
contour feather.
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7. Filoplumes (Fig. 7-6)
a. Fine hairlike feathers with a long calamus and a tuft of barbs
on the tip
b. Present in all feather tracts
8. Bristle (Fig. 7-7)
a. Stiff and have a tapered rachis with no barbs except at the prox-
imal end
b. Usually found on the head (eyelids, nares, and mouth)
9. Feather structure (Fig. 7-8)
a. Typical contour feather composed of the following:
(1) Shaft
(2) Vane
(3) Afterfeather
b. Shaft composed of the following:
(1) Calamus: Tubular, unpigmented end of mature feather
within the feather follicle
(2) Rachis: Shaft above the skin
(3) Proximal or inferior umbilicus: Circular opening in em-
bedded tip of calamus

Fig. 7-6 A filoplume feather.
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(4) Dermal papilla: Small mound of pulp inside the calamus
contiguous with dermis of follicle

(5) Dermal papilla covered by a layer of living epidermal cells:
Contributes to next feather when molting occurs

(6) Growing feather calamus filled with pulp: Loose reticulum
of mesoderm and axial artery and vein.

(7) As feather matures, vessels degenerate and pulp dies: They
are resorbed back to the umbilicus.

(8) Chambers: A series of thin epidermal partitions divides the
calamus into a sequence of isolated chambers.

. Barbs and barbules (Fig. 7-9)

(1) Rachis bears two series of slender but stiff filaments, the
barbs, at about 45 degrees to the main shaft.

(2) Each barb also carries two series of even finer filaments
called barbules, again at 45 degrees. Barbules of adjacent
barbs cross each other at 90 degrees.

(3) The barbules that slope towards the free tip of the feather
(the distal barbules) carry tiny hooks, which loosely engage
the proximal barbules.

Fig. 7-7 A bristle feather.
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External vane:

Internal vane

Afterfeather Downy barbs

Calamus

Fig. 7-8 The parts of a flight feather.

Barb

Proximal

barbule

Distal
barbule

Fig. 7-9 Interlocking barbules of the barbs of a flight feather.
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(4) At the base of contour feather the barbs are not hooked to-
gether but form downy barbs with a fluffy or plumaceous
part. Most of the feather, in which barbs are united, is firm
and constitutes the pennaceous part.

d. Mature follicle

(1) Follicle is a cylindric pit in the skin.

(2) Wall of follicle consists of epidermis and dermis.

(3) Follicle is lined by epidermis.

10. Feather coloration
a. Determined by pigments (melanins, carotenoids, and porphyrins)
and structure
b. Melanins

(1) Produced by melanocytes that migrate into epidermis
during development

(2) Melanin granules taken up by epidermal cells at a precise
time in their development

(3) Make feathers denser and more resistant to wear and pho-
tochemical degradation

c. Carotenoids (carotenes and xanthophyll)

(1) Synthesized by plants

(2) Absorbed from food and taken up by cells

(3) Cellular uptake genetically determined

d. Porphyrins (red and green pigments produced by cells)
" e. Structural colors:

(1) Product of physical properties of feather surfaces that
modify or separate the components of white light

(2) Iridescent colors determined by viewing angle

11. Molting
a. Replacement of feathers is typically staggered.
b. Molt
(1) Triggered by change in day length
(2) Usually occurs after breeding

B. Differential Diagnoses: Feather Loss, Picking, and Abnormalities
Feather loss or absence of feathers indicates an imbalance between pro-
duction and loss. Feather picking can be a behavioral disorder, or it can
be due to peripheral neurologic pruritus, infectious pruritus, neoplastic
pruritus, trauma, or pain resulting from any imritating disease state. Feather
abnormalities reflect damage either during feather growth or after.

1. Normal absence of feathers
a.  Mostavian species have areas of skin without feathers called apteria.
b. Many birds also have anatomic bare patches of skin (e.g., the top
of the head in cockatoos and the brood patch in breeding birds).
2. Bacterial
a. Bacterial folliculitis and pulpitis are rare.
b. Clinicians often find difficulty in differentiating between pri-
mary and opportunistic invaders.
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c. Etiology
(1) Gram-negative (e.g., Aeromonas, Pseudomonas bacteria)
(2) Gram-positive (e.g., Staphylococcus, Streptococcus bacteria)
(3) Mycobacteria (very uncommon)
(4) Role of anaerobic bacteria (unknown)
d. Clinical signs
(1) Perifollicular and follicular reddening, swelling, and
necrosis with crust formation4
(2) In Fischer’s lovebird,4 Aeromonas infection associated with
acute onset ofdiscomfort and pruritus localized to the ven-
tral surface of the wings
e. Histology
(1) Characterized by a heterophilic inflammatory infiltrate
with or without bacteria5
(2) Mycobacterial granulomatous dermatitis characterized by
lump or multiple lumps comprising large macrophages,
containing acid-fast bacteria and a variable number of het-
erophils and plasma cells5 6
3. Congenital and genetic
a. Feather duster disease, a lethal genetic disorder in budgerigars.
Affected birds display gigantism and long filamentous feath-
ering (Fig. 7-10)

Fig. 7-10 A budgerigar with the lethal genetic feather duster disorder.
(Courtesy Dr. JR Baker)
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b. Strawfeathering, alethal hereditary disorder in canaries. Feathers
do not emerge from their shafts, giving the appearance of straw.

c. Feather cysts are common in canaries but do occur in many
other species of passerines and psittacines (Fig. 7-11).

4. Endocrine and hypothyroidism

a. Very uncommon; only well-documented case was in a scarlet
macaw.7 We have diagnosed a white-fronted Amazon parrot
with hypothyroidism, and a conure with hypothyroidism and
concurrent bacterial folliculitis.

b. Thyroxine isimportant in the initiation of molting. Normal T4
values range from 0.1 to 1.1 ug/dl in Amazons to 0.2 to 4.3
pg/dl in lovebirds (see Chapter 16).8

c. Clinical signs
(1) Thickened, often fat-laden, skin
(2) Nonpruritic feather loss
(3) Molting ceases
(4) Obesity

Fig. 7-11 A Bufon macaw with a large tail feather cyst. A and B, Sur-
gical removal of this cyst.
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5. Fungal®

a.

b.

Uncommon

Etiology

(1) Candida spp. have been associated with feather and skin le-
sions in gallinaceous birds, especially with feather loss in
the vent area, and with some pet avian species in the head
area.?

(2) Aspergillus spp. have been associated with feather and skin
lesions especially in pigeons.®

(3) Dermatophytes can cause patchy feather loss, especially
on the head, neck, and breast; dermatophytes include
Microsporum gallinae (fowl, canary, duck, quail, pigeon,
turkey), Microsporum gypseum (fowl, parrot), Trichophyton
verrucosum (fowl, canary), and Trichophyton spp. (robin,
European blackbirds).!°

Clinical signs

(1) Follicles are usually involved, leading to gross swelling.’

(2) Candida albicans is characterized by powdery white crust-
like accumulations around the feather follicles.!

Histology includes pleocellular inflammatory infiltrate within

the follicle and associated epidermis and dermis; fungal hyphae

present in lesion give it specificity.’

6. Immunologic

a.

b.

C.

d.

Controversial

Eosinophils do not play the same role in allergic reactions in

birds as they do in mammals.!!

Mast cells and basophils can release histamine, but a full al-

lergic response is not well characterized.

IgG, not IgE, appears to be the immunoglobulin involved in

anaphylactic responses in birds.!!

Etiology

(1) We have suspected several cases of insect bite hypersensi-
tivity in Amazon parrots and macaws housed outdoors in
Florida. The bites are typically in nonfeathered areas, such
as the cheek patches.

(2) Glenn Olsen has several documented cases of insect bite hy-
persensitivity in whooping and sandhill crane legs (unpub-
lished data) (Fig. 7-12).

7. Nutritional (vitamin A deficiency)

a.

b.

C.

d.

Etiology: Poor nutrition; seed diets low in vitamin A

Clinical signs: Skin affected by hypovitaminosis A is dry, flaky,
pruritic, and has poor wound healing. These dermatologic
changes may lead to feather picking. See 9 below.

Histology: Biopsy shows extensive hyperkeratinization.
Diagnosis: Clinical signs, history, diet, and response to treatment.

8. Parasitic (see Chapter 20)

a.

Lice: Rare in psittacines, noted only in heavy infestation.? Pi-
geons have lice, which produce holes in the feathers.
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Fig. 7-12 Insect bite hypersensitivity in a whooping crane leg.
(Courtesy Dr. GH Olsen)

b. Myialges spp.: Mange mite causes pruritus and feather picking
in the face of grey cheeked parakeets. It also causes flaky skin
and pruritus in Amazons.8

c.  Knemidokoptespp.: Cause proliferation o ftissues ofthe beak, legs,
feet, and cloaca. Feather loss and honey-combed masses appear.
Knemidokoptes organisms also cause pruritus of head and neck.

d. Giardia spp.: Hypersensitivity reaction causes feather picking,
especially in cockatiels. Ulcerative dermatitis results in cock-
atiel and lovebird wing web picking.

9. Feather picking and self-mutilation syndromes
a. Feather picking syndromes and self-mutilation
(1) Moluccans: Keel feather and muscle mutilation
(2) Lovebirds: Wing web area mutilation
(3) Cockatiels: Feather mutilation syndrome
(4) African greys: Incessant split keel
b. Feather picking etiology is multifactorial
(1) Behavioral: Common in African greys, cockatoos, and
conures, central nervous system psychosis, loneliness,
boredom, change in barbering of mate

(2) Peripheral neurologic pruritus

(3) Infectious pruritus

(4) Neoplastic pruritus

(5) Trauma

(6) Pain

10. Mate trauma

a.  Most commonly male cockatoo attacks on females

(1) Beak and head
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(2) Wings, chest, and legs
(3) Cannibalism may occur

b. Cannibalism is most common in lovebirds and red vented and

C.

major Mitchell cockatoo pairs
11. Viral
a. Etiology
(1) Circovirus!?
(2) Polyomavirus
Clinical signs of circovirus of parrots (psittacine beak and
feather disease [PBFD])12

(1) Abnormalities depend on species and on stage of feather

development when viral infection occurs.

(2) Chronic form occurs in mature birds. Dystrophic feathers

stop growing shortly after emerging from the follicle, and
their number increases with each successive molt. The
powder down feathers, located over the hips in some species,
are typically the first to show signs of dystrophy. The dis-
ease later progresses to the body contour feathers followed
by changes in the primary, secondary, tail, and crest feathers.
Primary feathers are usually the last to manifest the disease.
Feather dystrophy and loss are roughly symmetric. Changes
include feather sheath retention, pulp cavity hemorrhage,
fracture of the proximal rachis, and failure of developing
feathers to exsheathe. Short clubbed feathers, deformed
curled feathers, stress lines within vanes, and circumferen-
tial constrictions may be observed (Fig. 7-13).

(3) The acute form (French molt, an Australian term, describes

both the acute form of PBFD and polyoma virus in young
budgerigars) usually occurs in young birds during their first
molt, which replaces the neonatal down. Feather abnor-
malities may be observed in chicks within 25 to 40 days fol-
lowing inoculation. Feather changes are characterized by
sudden alterations in developing feathers including hem-
orrhages, necrosis, fractures, bending, or premature shed-
ding of diseased feathers. Neonates that develop clinical le-
sions while the majority of feathers are still in the
developmental stage exhibit the most severe feather ab-
normalities. They may appear totally normal initially, but
subsequently develop 80% to 100% feather dystrophy
within 1 week after feather changes are first observed. After
contour feathers mature, feather changes may be limited to
developing flight and tail feathers (Fig. 7-14).

Clinical signs of circovirus of doves and pigeons!3
(1) Reported in three laughing turtle doves (Streptopelia senel-

galensis) in Western Australia; feather loss on the wings, tail,
and body.

(2) Most flight and tail feathers were absent; birds otherwise

normal.
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Fig. 7-13 Feathers of a cockatoo with PBFD.
(Courtesy Dr. GH Olsen)

d. Clinical signs of polyomavirus of parrots45

(1) Featherabnormalities are common in budgerigarsbutoccur
in large parrots as well.

(2) Clinical signs depend on age and condition of bird at
infection.

(3) Hatchlings may have reduced formation ofdown and con-
tour feathers.

(4) Juveniles that survive early infection may exhibit symmetric
feather abnormalities characterized by dystrophic primary
and tail feathers, lack ofdown feathers on the back and ab-
domen, and lack of filoplumes on the head and neck.

(5) Birds with dystrophic flight feathers may be unable to fly
and have been called runners. Progressive feather changes
in these birds are also referred to as French molt.

(6) Subcutaneous hemorrhaging is common.

e. Histology of circovirus (PBFD) of parrots2

(1) Necrosis and inflammation are common within feathers

and are usually diffuse and severe. Necrosis varies from mul-
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Fig. 7-14 Two budgerigars with the French molt caused by PBFD virus.
(Courtesy Dr. JR Baker)

@
©)

tifocal involvement of the basal feather epithelium to dif-
fuse involvement of the pulp cavity. Inflammatory cell in-
filtrates are variable in composition (heterophils >
macrophages > lymphocytes > plasma cells > giant cells).
Follicular epithelium lesions are less frequentand much less
severe.

Characteristic findings include basophilic to amphophilic
nuclear and cytoplasmic inclusions both within hema-
toxylin and eosin-stained tissue sections. Nuclear inclusions
appear glassy and are confined to feather and follicular ep-
ithelial cells. Multiple, globular cytoplasmic inclusions are
confined to macrophages in the feather epithelium, follic-
ular epithelium, pulp cavity, or feather sheath.

f. Histology of circovirus of doves and pigeons#4

@
)

Changes identical to those seen in psittacines

Focal necrosis of feather epidermal cells and the presence
of macrophages containing intracytoplasmic inclusion
bodies of different sizes are seen. Amount of necrosis dif-
fered between feathers as did the presence of macrophages.
In some feathers the pulp was infiltrated with heterophils,
and in others lymphocytes and plasma cells were present.
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(3) Focal necrosis of follicular epidermal cells was also seen,
but the extent was much less than in adjacent feather epi-
dermis.

g Histology of polyomavirus of parrots

(1) Produce large clear basophilic or amphophilic intranuclear

inclusions only

C. Diagnostic Tests for Feather Loss, Picking, and Abnormalities
1. Biopsy including histopathology, as described previously, is often
definitive.
2. Feather pulp cytologic examination
a. Pluck blood feathers: Squeeze shaft to express liquid from core
and make multiple touch preps onto slides.
b. Cytologic examination
(1) Stain with Diff-Quik, Wright’s, Giemsa, etc.
(2) Examine for presence of inflammatory cells.
(3) Examine for presence of inclusions.
c. Gram stain
(1) Record bacteria and yeast type and character.
d. Culture and sensitivity
3. Feather follicle biopsy
a. Histopathology
(1) Note cells present, cells infiltrating into feather follicle, or
feather pulp.
(2) Note any cell changes.
4. Complete blood count

. Plasma biochemical panel

6. Heavy metal screening
a. Rule out zinc toxicity, which has been implicated in feather

picking.

7. PBFD test: DNA probe, a PCR test, unclotted whole blood preferred.
Positive tests should be repeated in 90 days. Healthy birds can clear
infection.

8. Polyomavirus test: DNA probe, a PCR test, swab test preferred. In-
dicates if bird is shedding virus. Whole blood test also available, as
is serology.

w

D. Therapy: Feather Loss, Picking, and Abnormalities
1. Nonspecific
2. Specific: Based on etiology, may be protracted
a. Bacterial
(1) Treat systemically as per culture and sensitivity
b. Fungal
(1) Best treated systemically. Treatment is usually protracted.
(2) Itraconazole for aspergillosis
(3) Diflucan, once daily, good tissue and central nervous system
penetration
(4) Amphotericin B only fungicidal antifungal
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c. Viral

(1) Aggressive supportive treatment

(2) Herpes virus treated with topical and systemic acyclovir
d. Parasitic

(1) Remove parasite, clean environment.

(2) Topical treatment with 5% carbaryl powder for lice and other
ectoparasites

(3) Treat systemically for mites with ivermectin, and for Giardia
with metronidazole

e. Nutritional

(1) Improve diet

(2) Reduce or eliminate fatty seed portions

(3) Increase fruit and vegetable portions

(4) Convert carefully and slowly to pelleted and extruded bird
diets.

(5) Administer vitamins, as needed, parenterally (e.g., vitamin A)

f. Behavioral including feather picking and self-mutilation

(1) Psychotropic drugs must be used with great care and only in
cases in which medical causes of feather picking and self-mu-
tilation syndromes have been ruled out.

(2) Birds treated with psychotropic drugs must be strictly moni-
tored with regular chemistry panels, because the majority of
these drugs are eliminated by the liver.

(3) The following drugs have been studied in birds with mixed
results.® We recommend consulting the current literature for
updated dosage and complication information before using
these medicines.

(a) Fluoxetine 1.0 to 2.0 mg/kg PO, BID
(b) Haloperidol 0.02 to 0.20 mg/kg PO, BID
(c) Clomipramine 0.5 to 1.0 mg/kg PO, BID
(d) Naltrexone 1.5 mg/kg PO, BID

IV. Skin

A. Anatomy

The anatomy of the skin is well described by King and McLelland,? and
in the definitive text of Lucas and Stettenheim.3
1. Structure

a.
b.

C.

Usually thinner and more delicate than mammalian
Attached to muscles at several sites
Extensive skeletal attachments (e.g., wings and feet)

2. Epidermis

a.

b.

C.

Deep living layer and outer dead layer

Feathered epidermal areas about 10 cells thick divided equally
between living and dead layers

Living cell layer divided into the following:

(1) Basal layer adjacent to dermis: Replaces cells lost at the surface



Avian Dermatology 113

(2) Intermediate layer: Contains enlarged polygonal cells char-
acterized by desmosomes and merges with the transitional
cell layer

(3) Transitional layer (stratum corneum): Cornified layer of
homy dead cells that contain mainly keratin and keratin-
bound substances

3. Cutaneous glands
a. Uropygial gland

(1) Main cutaneous gland

(2) Bilobed, located on dorsal surface of tail base

(3) Well developed in some aquatic species

(4) Absent in ostrich, emu, cassowary, bustards, frogmouths, and
many pigeons, woodpeckers, and parrots

(5) Usually drained by a pair of ducts, one duct for each lobe,
each duct opening through a single narrow, median, nipple-
like papilla.

(6) The papilla is usually bare, except for a tuft of down feathers
at the tip, the uropygial wick, in most species.

(7) Produces a lipoid sebaceous secretion composed of a combi-
nation of sudanophilic secretory granules and cell fragments

(8) Preening spreads secretions over feathers to provide water-
proofing and possibly some antimicrobial function.

b. External ear glands secrete a waxy material composed of masses
of desquamated cells.

c. Cells of the epidermis contain lipoid sebaceous secretions, which
are presumably released all over the skin.

d. No sweat glands

e. Incubation patches

(1) Dermis of abdomen in most birds

(2) Modified during brooding period to form the incubation
(brood) patch or patches

(3) Dermis thickens, becomes vascular, and feathers are lost

(4) Single median patch in grebes, pigeons, and many passerines

(5) Occurs in both sexes in some species and in only one sex in
others (depending on the normal incubation behavior of the
species)

B. Clinical Signs and Differential Diagnoses
1. Small to large swellings
a. Traumatic
(1) Hematomas: Small or large swelling, pink-red to green-brown
in color. A localized collection of extravasated usually clotted
blood. May overlie other traumatically induced pathology,
such as a fracture.
b. Congenital
(1) Complexus muscularis: Normal muscular swelling at the back
of a neonatal chick’s neck, also known as the pipping muscle.
Can be confused with a swelling.
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(2) Tarsus pad: Young woodpeckers, toucans, and barbets have
a pad present on the back of the tarsus, which is molted when
the bird leaves the nest. The pad can be confused with a
swelling.

c. Viral

(1) Papillomavirus!®
(a) Cutaneous papillomatosis reported in a Timneh grey

parrot

(b) Proliferative cutaneous lesions seen only on the head,
particularly on the palpebrae, at the beak commissures,
and on the skin contiguous with the lower beak

(c) Histopathology includes hyperplasia and hyperkeratosis
of epidermis with pronounced folding.

(d) Nuclei in stratum corneum stained positively for pa-
pillomavirus structural antigens by the peroxidase-
antiperoxidase technique used to detect antigens of
mammalian papillomaviruses.

(2) Poxvirus
(a) Dry cutaneous form occurs in many species (see Chapter

17).

(b) Dry form manifests itself as nodular and papular lesions
on nonfeathered skin around the eyes, beak, nares, and
distal to the tarsometatarsus. The dry form is most
common in passerines.

(c) Intracytoplasmic inclusions, Bollinger bodies, pathog-
nomonic.

(d) Diagnosis is by histopathology, tissue viral culture, or
feces detection by electron microscopy or culture.

(3) Herpesvirus!’

(a) Dry proliferative lesions on the toes of cockatoos can also
be found on the feet and legs. These lesions are common
in Moluccan, sulfur crested, and umbrella cockatoos but
are rare in black cockatoos.

(b) Herpes lesions are dry, gray to white, proliferative, and
occasionally crusty. Lesions are limited to the extremi-
ties and are not life-threatening.

(c) Histopathology of lesions similar to squamous papil-
lomas but intranuclear inclusion bodies were detected
that, on electron microscopy, consisted of herpesvirus
particles.

d. Bacterial

(1) Abscess: Typically contain Staphylococcus, Aeromonas, or My-
cobacterium spp. (see below); can be of any size; a localized
collection of pus in cavities formed by disintegration of tis-
sues; typically occurs as a result of a localized infection, for-
eign bodies, and trauma; can be ulcerative.

(2) Mycobacteriosis
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(a) Dermatitis and tubercle formation in the skin associated
with mycobacteriosis are rare in avian species but have
been noted in Amazon parrots, blue and gold and green
wing macaws, and ostriches.

(b) Distinct lump or lumps or raised area or areas of der-
matitis is noted. Can be ulcerative.

(c) Focal granulomatous dermatitis resulting from my-
cobacterial infection appears as a lump ormultiple lumps
comprising large numbers of macrophages and a variable
number of heterophils and plasma cells. Acid-fast bac-
teria are found in the macrophages.’

e. Fungal

(1) Candidiasis can occasionally cause focal raised lesions but is
typically generalized and can become ulcerated. Eclectus parrot,
cockatiels, and Amazon parrots have had lesions on the head.

f. Parasitic

(1) Knemidokoptes: Swellings noted around the cere and face
(see previous section). The mites tunnel into the proliferative
tissue, giving it a honeycomb appearance.

(2) Microfilaria: Rare. May produce localized swellings in the
skin. We have seen it in eclectus parrots, and it has been re-
ported in the hocks of an Amazon parrot.’

g Neoplasia

(1) Many neoplasias affect avian skin; only a few more common
types are listed. Xanthomas are also included in this section,
but they are not neoplastic masses.

(2) Lipomas: Benign adipose cell tumors of varying size. Common
in budgerigars, cockatiels, Amazon parrots, caninde macaws,
rose-breasted cockatoos, and slender-billed cockatoos. Ab-
domen, hips, breast, and neck are common sites. Can be
ulcerative.

(3) Fibrosarcomas: Malignant fibroblastic and mesenchymal cell
tumors. Common in budgerigar and cockatiel legs and wings.
These may also be ulcerative.

(4) Liposarcoma: Malignant adipose cell tumors. Common in
budgerigars and cockatiels. Found on the face, neck, and
uropygial gland.

(5) Squamous cell carcinoma: Malignant squamous cell tumor;
common in budgerigars and cockatiels; found on the face,
legs, and uropygial gland; can be ulcerative.

(6) Pseudolymphoma: Benign papules reported in the cheek
patches of a blue and gold macaw.

(7) Xanthomas: Nonneoplastic yellowish nodules or plaques
caused by an accumulation of cholesterol and lipids; often
found over other pathology, such as lipomas; especially in
budgerigars, cockatiels, Amazon parrots, caninde macaws,
and rose-breasted cockatoos; can be ulcerative.
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h. Nutritional

(1) Hypovitaminosis A (see previous section): Affected skin dry,
flaky, pruritic, and has poor wound healing; can be ulcera-
tive; extensive hyperkeratinization can cause swellings.

2. Ulcerative lesions. Chronic ulcerative dermatitis (CUD) is charac-
terized by septicemia, edema, hyperemia, and ulceration of the
skin. As described previously, CUD has been associated with tu-
mors and is also associated with xanthomas, abscesses, and my-
cobacteriosis, among other conditions. The most common CUD
lesions are discussed.’

a. Prepatagial CUD: Wing web area, most common in lovebirds
(lovebird dermatitis). Giardiasis and hypovitaminosis E have
been implicated. Love birds, cockatiels, grey~cheeked parakeets,
cockatoos, Amazon parrots, and eclectus are affected. Lesions are
extremely pruritic. Patagium may also be affected.’

b. Proventer CUD: Keel area, common in African greys and heavy
Amazon parrots. Lesions result from hard landings on hard sur-
faces. Keel skin and musculature may bruise or immediately split
open. Area ulcerates and lesions are protracted. Chewed feathers
or too short feather clips implicated.’

¢. Postventer CUD: Area between cloaca and tail, common in cock-
atiels and rose-breasted and Umbrella cockatoos. Lesions result
from hard landings on hard surfaces; one author believes mal-
nutrition is also implicated.® Proventer skin typically splits on im-
pact. Pygostyle may fracture. Area ulcerates and lesions are pro-
tracted. Chewed feathers or too short feather clips implicated.’

C. Therapy
1. Nonspecific
2. Specific: Based on etiology, may be protracted. CUD lesions are es-
pecially difficult to treat and require intense management to avoid
septicemia.
a. Traumatic: Clean area. Eliminate exposure to source of trauma.
b. Congenital: None needed for normal complexus muscle.
c. Viral
(1) Aggressive supportive treatment
(2) Herpes virus treated with topical and systemic acyclovir
d. Bacterial: Clean and debride lesion. Treat systemically as per cul-
ture and sensitivity
e. Fungal
(1) Best treated systemically (treatment is usually protracted)
(2) Itraconazole for aspergillosis
(3) Diflucan, once daily, good tissue penetration
(4) Amphotericin B only fungicidal antifungal
f. Parasitic
(1) Remove parasite, clean environment
(2) Topical treatment with 5% carbaryl powder for lice and other
ectoparasites
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(3) Treat systemically for mites with ivermectin, and for Giardia

bacteria with metronidazole
g Neoplastic

(1) Complete surgical excision

(2) Various chemotherapeutic therapies have been tried: in-
travascular combination and oral®?

h. Nutritional

(1) Improve diet.

(2) Reduce or eliminate fatty seed portions.

(3) Increase fruit and vegetable portions.

(4) Convert carefully and slowly to pelleted and extruded bird
diets.

(5) Administer vitamins as needed parentally (e.g., vitamin A).

i. CUD

(1) Prepatagial CUD: Clean and debride area, manage as an open
wound. If skin defect is large and open, apply Duoderm to
freshened tissue margins and replace in 1 to 2 weeks. Debride
as needed. Treat systemically based on culture and sensitivity.
Treatment often protracted.

(2) Proventer CUD: Clean and debride area, manage as an open
wound if ulcerated and not split open. If open, apply Duo-
derm to freshened tissue margins and replace in 1 to 2 weeks.
Debride as needed. Treat systemically based on culture and
sensitivity. Falls, and therefore keel splits, frequently recur,
so manage bird’s environment, flight, and activity.

(3) Postventer CUD: Clean and debride area, manage as an open
wound if ulcerated and not split open. If open, use radiog-
raphy and assess skeletal damage. Next, apply Duoderm to
freshened tissue margins and replace in 1 to 2 weeks. Debride
as needed. Treat systemically based on culture and sensitivity.

V. Feet

A. Anatomy and Physiology
1. Claws

a. The horny claw: Encloses the terminal phalanx of each digit of
the foot, which is made up of a strongly keratinized dorsal plate
forming the dorsal ridge and lateral walls of the claw, with a softer
ventral plate forming the sole of the claw. The dorsal plate grows
faster than the ventral plate leading to curved claws.

b. Spurs: Caudomedial surface of the tarsometatarsal region of most
Phasianidae spp., including the domestic fowl and turkey, are well
developed and pointed in the male but small in the female.

c. Scales: Most species’ scales cover lower part of hindlimbs instead
of feathers. The nonfeathered skin of the foot is called podotheca.
Scales are raised areas of highly keratinized epidermis separated
by folds of less keratinized skin.
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d. Foot pads

(1) Thickening of the skin on the plantar surface of the foot, spe-
cialized to withstand compression.

(2) Young woodpeckers, toucans, and barbets have a pad present
on the back of the tarsus, which is molted when the bird leaves
the nest.

B. Clinical Signs and Differential Diagnoses
1. Pododermatitis

a. A general term for inflammatory or degenerative conditions of

the avian foot. Pododermatitis is also known as bumblefoot and
can range from a mild redness or swelling to a chronic deep in-
fection to bony changes without or with osteomyelitis.” Podo-
dermatitis is the most important and common problem of the
feet of birds. Although most common in raptors, pododermatitis
also occurs in heavy bodied psittacines, especially Amazon par-
rots and hyacinth macaws.

. Classifications of pododermatitis®

(1) Grade 1: Shiny pink areas noted on plantar foot surfaces.
Minor peeling or flaking of skin, feet, and legs.

(2) Grade 2: Smooth thin areas on plantar foot surfaces. Subcu-
taneous tissue visible through thinned extra skin.

(3) Grade 3: Ulcerative lesions on plantar foot surfaces. Periph-
eral calluses may form.

(4) Grade 4: Necrotic tissue present within ulcer. Pain and mild
lameness result.

(5) Grade 5: Cellulitis surrounds the area of necrosis. Digits or
foot may also be edematous. Tendons and metatarsal pads
may become infected. Severe lameness results.

(6) Grade 6: Necrotic tendons visible as swollen digits. Ruptured
tendons, bony ankylosis, and digit dysfunction result.

(7) Grade 7: Osteomyelitis

. Pododermatitis is a multifactorial disease and may include one

or more of the following:

(1) Nutritional: Hypovitaminosis A, high fat diets, etc.

(2) Environment: Inactivity, perches of improper size, wooden
dowels, sandpaper perches, etc.

(3) Trauma: Self-induced (e.g., nail punctures) or bite wounds
can lead to opportunistic infection.

(4) Systemic disease: Can see inflammation at the site of inju-
rious foot lesion.

2. Amazon foot necrosis

a. Amazon foot necrosis is characterized by lesions on the feet, as

well as the legs and wings. Because self-mutilation is part of the
syndrome, another name for Amazon foot necrosis is psittacine
mutilation syndrome.

. Black, red, ulcerative, blistered, and necrotic skin is typically

noted on toes and feet. The lesions of the wings and legs are gan-
grenous, blackened, and necrotic.
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c. The skin necrosis is of unknown etiology and variable. Mutila-

tion follows an original lesion that tends to recur.

3. Herpesvirus lesions
a. Common on the feet, and especially the toes, of cockatoos.
b. Proliferative and crusty lesions are typically dry and grayish.
c. Herpes virus has been associated with these lesions.

C. Diagnostic Tests
1. Biopsy
a. Histologic examination

(1) Hematoxylin and Eosin stain (H & E)
(2) Gram’s stain

(3) Fungal stains

(4) Acid-fast stains

Culture and sensitivity

(1) Aerobic culture

(2) Anaerobic culture

(3) Fungal culture

(4) Mycobacterial culture

(5) Viral isolation

c. Electron microscopic examination
2. Skin scraping
a. Direct

b

. Oil immersion

3. Touch preparations
a. Cytologic examination
4, Radiographs
a. Detailed radiographs are performed whenever involvement of

the deeper tissues is suspected:
(1) Pain, swelling, and reddening
(2) Lameness

(3) Ulceration

D. Treatment
1. Pododermatitis

a
b

;e oo

. Husbandry, perches, substrate, and caging

. Improve diet, especially vitamin A

Debride and clean lesions, trim nails

. Treat topically with antibiotics, ointments, DMSO, etc
Treat systemically

Bandage with padding

2. Amazon foot necrosis

@ me a0 g

Husbandry, perches, and cage

Improve diet, especially vitamin A

Debride and clean lesions

Treat topically with aloe vera gel

Treat systemically secondary infections
Bandage with antibiotics, Telfa, and Vetwrap
Place collar on bird
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3. Herpesvirus
a. Clean lesions
b. Treat topically with acyclovir
c. Treat systemically with acyclovir

VI. Beak (see Chapter 17)

A. Anatomy and Physiology

1. The horny beak (thamphotheca) is the hard, keratinized epidermal
structure covering rostral parts of the upper and lower jaws. The ros-
trum maxillaris (upper beak) and the rostrum mandibularis (lower
beak) are all inclusive terms for keratin, soft tissue (dermis), and
bony structures of the indicated beak. The keratin of the maxilla is
called the rhinotheca. The keratin of the mandible is called the
gnathotheca.

2. The beak is usually formed by a single sheath. The rhinotheca grows
in a cranialventral plane and the gnathotheca grows, more quickly,
in the cranial dorsal plane.

3. Histologically the beak is composed of bone, dermis (closely at-
tached to periosteum of the jaw bones), epidermis, a transitional
layer, and the keratinized epidermis (horn or thamphotheca).

4, Epidermis modified—stratum corneum very thick, cells of stratum
corneum contain free calcium phosphate and oriented crystals of
hydroxyapatite in addition to other components—give hardness.

5. Despite hardness, horny tissue of beak is normally lost by wear and
is continuously being replaced. Complete replacement takes ap-
proximately 6 months in adult psittacines.

B. Clinical Signs and Differential Diagnoses
1. Trauma
a. Mate trauma: Male cockatoos typically attack females around the
beak, face, and head. Trauma ranges from minor beak puncture
to complete avulsion.
b. Trauma: Walls, ceiling fans, other birds or pets.
2. Nutritional
a. Diets low in vitamin A; in damaged beak tissue, healing may be
prolonged.
b. Diets low in calcium; beak may be soft as calcification is inhib-
ited.
c. Diets highin fat; hepatic lipidosis is reported to cause overgrowth
of the beak.
3. Neoplasia
a. Fibrosarcoma of the beak (see previous section). Invasive, ma-
lignant mass that usually incorporates both the beak and the cere.
b. Neoplasia of the liver
(1) Adenocarcinoma: Similar to hepatic lipidosis; neoplasia of
the liver can contribute to overgrowth of the beak.
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4, Congenital

a.

Prognathism: Pug beak-suspect etiologies include genetics, in-
cubation, and hand-feeding technique. Most common in
cockatoos.

Lateral deviations of the maxilla: Scissor-beak—suspect etiologies
include genetics, incubation, and hand-feeding technique. Most
common in macaws.

Mandibular compression deformity: Incorrect hand feeding and
cleaning technique. The lateral sides of the mandible are com-
pressed inward from excessive finger tip pressure. Most common
in macaws.

5. Bactenal

a.

A common sequela of beak trauma, primarily secondary infections.

6. Fungal

a.

b.

C.

Aspergillosis can cause primary beak necrosis. Infections tend to
be protracted and may involve bony tissue. We have treated
fungal beak lesions that respond to topical amphotericin B in
cockatoos and African greys.

Candidiasis has been reported in the lower beak of cockatiels and
ostriches.?

A common sequela of beak trauma, a secondary infection.

7. Viral

a.

PBFD: Beak involvement occurs less frequently than feather in-
volvement; more prevalent in certain species (sulfur-crested, rose-
breasted, little corellas, and Moluccan cockatoos); initially the
rhamphotheca at the distal portion of the beak separates from
underlying tissues; as disease progresses, beaks may elongate or
have longitudinal-to-transverse delaminations or fractures; pala-
tine necrosis also may develop; deformities, fractures, necrosis,
and sloughing of beak may be observed

C. Diagnostic Tests
1. Trauma

a.

C.

Biopsy

(1) Histologic examination
2H&E

(3) Gram’s stain

(4) Fungal stains

Culture

(1) Aerobic culture

(2) Anaerobic culture

(3) Fungal culture
Radiographs

(1) If bony involvement suspected

2. Nutritional

a.

Analyze diet

3. Neoplasia
a. Biopsy
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(1) Histologic examination
2 H&E
b. Electron microscopy
4, Congenital
a. Physical examination
5. Bacterial
a. Culture and sensitivity
b. Biopsy
(1) Histologic examination
2 H&E
(3) Gram’s stain
6. Fungal
a. Culture and sensitivity
b. Biopsy
(1) Histologic examination
@ H&E
(3) Gram’s stain
(4) Fungal stains
7. Viral
a. PBFD, DNA probe, whole blood test
b. Isolation

D. Treatment
1. Trauma
a. Address wounds, clean, debride, and treat with topical wound
dressings.
b. Remove damaged and necrotic beak tissue, using a Dremel drill.
c. Treat as an open wound.
d. Treat systemically as per culture and sensitivity.
2. Nutritional
a. Improve diet, administer vitamin A.
b. Remove damaged and necrotic beak tissue with a Dremel drill.
3. Neoplasia
a. Attempt surgical excision.
b. Chemotherapeutics may be helpful.
c. Remove damaged and necrotic beak tissue with a Dremel drill.
4. Congenital
a. Physical therapy or beak prosthesis as needed
5. Bacterial
a. Treat as per culture and sensitivity; topically and systemically.
b. Remove damaged and necrotic beak tissue with a Dremel drill.
6. Fungal
a. Treat as per culture and sensitivity; topically and systemically.
b. Remove damaged and necrotic beak tissue with a Dremel drill.
7. Viral
a. Supportive treatment
b. Remove damaged and necrotic beak tissue with a Dremel drill
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Behavior
Problems in
Pet Parrots

Liz Wilson

Behavior Problems

Defined as any behavior that threatens parrot’s pet potential.

I. Common Behavior Problems

A. Biting

1.

2.

Oddly enough, the term biting needs to be clarified. Biting does not
include a human being touched by a bird’s beak.

A good judgment of the true severity of a bite is encompassed in the
question, “How much did you bleed?”

B. Excessive Screaming

1.

2.

124

Note the use of the word excessive. Parrots are not quiet animals by
nature and cannot be expected to be.

Normal behaviors, depending on species, would include intermit-
tent periods of vocalization during the day, as well as periods of in-
tense vocalization morning and evening.

. Screaming nonstop for hours at a time would obviously be consid-

ered excessive.

. This problem can be difficult, mainly because the behavior is gen-

erally rewarded by the owners, who will do almost anything (e.g.,

give it a treat, let it out of the cage) to get the bird to stop—thereby

rewarding the behavior.

a. This problem is often exacerbated by a limited time frame.

b. Owners may not seek help until an ultimatum has been set by
family members, neighbors, landlord, or local police.
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C. Excessive Territoriality

1. The bird defending its own area is a normal instinct—but one that
can get out of hand.

2. Territoriality is necessary for survival and propagation in the wild.

3. Territoriality is excessive when the owner can’t exert control over the
bird in its cage vicinity or play areas.

4. Territoriality becomes extreme when even the parrot’s preferred
person cannot safely put his/her hand in the cage to feed.

D. Overbonding or the One-Person Bird
1. This is defined as a bird incapable of being separated comfortably
from its preferred person.
2. This animal generally cannot be handled by anyone else.
3. Overbonding is often exacerbated by certain types of owners.

E. Overdependency
1. Defined as a bird that is incapable of amusing itself when left alone.
2. Characterized as a problem because it is often the precursor to other

behavior problems, such as:

Phobias

Feather destruction

Incessant screaming

Separation anxiety

Inability to adapt to change

Rigidity in eating habits

me a0 o

E Plucking or feather picking
1. Physical etiology
2. Psychologic etiology

G. Phobias
1. The bird acts terrorized when approached, acting very much like a
totally wild import. It often injures itself in an effort to escape.
2. Consequently, avian veterinarians see these parrots as emergencies
with such problems as broken blood feathers.

II. General Etiologies of Behavior Problems

A. Physical Problems
1. Inadequate food and/or water
2. Cage problems
a. Too small
b. Location inappropriate—gregarious bird in a room by itself, ner-
vous bird in the middle of a high traffic area, dominant bird too
high, nervous bird too low
c. Nonstimulating environment without toys and other enrich-
ments—leads to boredom.



126  Bchavior Problems in Pet Parrots

3. Sleep deprivation: Because parrots are equatorial animals, they
get 12 to 13 hours of darkness year round in the wild. Conse-
quently, companion parrots probably need 10 to 12 hours of sleep
in captivity.!

a. Insome homes, a “sleep cage” can be ideal. This is a small, spar-
tanly equipped cage that is placed in a room unoccupied by hu-
mans at night. Human sleep movements might disturb the sleep
of a prey animal such as a parrot, leading to sleep loss.

B. Medical Problems
1. Malnutrition
2. Bacterial, fungal, and/or systemic disease
3. Allergies

C. Psychologic Problems of the Owner
1. The owner misunderstands what a parrot is and is not.
a. A parrot is:
(1) Genetically a wild animal, despite having been born domes-
tically. A tiger born in a zoo is still a tiger.
(2) Not inclined to perceive humans as superior beings.
(3) A loud, boisterous, highly social creature with a tendency to
chew and make large messes.
b. A parrot is not:
(1) A person with feathers
(2) A dog with feathers
(3) A surrogate child
2. The owner has misconceptions of a parrot’s normal behavior.
a. Whose problem is it??
(1) Some behaviors, such as chewing, are normal for parrots and
are therefore not the parrot’s problem.
(2) It is the owner who perceived chewing as a problem, there-
fore it is the owner’s problem.
(3) The owner has problematic relationships with other humans
(e.g., marital problems).
(a) For example, some owners have an investment in a
parrot’s aggressiveness.
(b) May encourage aggressiveness with the belief, “I'm the
only one who can handle him—he bites everyone else.”
3. Abuse, either aggressive or benign
4. Neglect

D. Lack of Control by the Owner
1. This is by far the most common etiology for behavior problems in
parrots.
2. The most common mistake the owner makes is to let the parrot do
whatever it wants, whenever it wants.
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III. Basic Premises for Behavior Modification

A. Training Is Necessary

1. To teach a parrot to be a good pet, the owner must have a dominant
position with the parrot.

a. To get a dominant position, the owner must assume a decision-
making role, no longer allowing the parrot to decide major is-
sues, such as the following:

(1) Whether or not it will come out of (or off of) the cage
(2) Whether or not it will go back into the cage

(3) Whether or not it will get on or off the owner’s shoulder
(4) Whether or not it is allowed to bite, scream, etc.

b. The owner must first establish himself/herself as flock leader—this
will allow the owner to outrank the parrot.

2. To become flock leader, the owner must establish his/her rank by the
use of clear, consistent controls. An easy and effective technique for
establishing controls is through a training technique called dominance
training.’

3. No matter which behavior problem(s) the owner is encountering in
a parrot, dominance training must be taught first.

a. Successful behavior modification depends on the following:

(1) Lesson times are upbeat and fun, and always end on a positive
note.

(2) The owner does his/her best to always reward positive be-
haviors and ignore (when possible) negative behaviors.

B. Realistic Time Frames

1. Behavior problems do not develop overnight.

2. Behavior problems are not corrected overnight.

3. To properly change a parrot’s unwanted behavior, the owner must be:
a. Clear
b. Consistent
c. Patient

4. To properly change a parrot’s unwanted behavior, the owner must
also change his/her behaviors that created or exacerbated the bird’s
behavior.

5. The primary obstacle to an improvement in the parrot’s behavior is
the owner’s tr/npatimce.

6. The results will definitely justify the time invested.

IV. Miscellaneous Parrot Characteristics of Note

A. Parrots: Genetically Wild Animals
1. Domestics are only a couple of generations from the wild, because
the larger species have been breeding routinely in captivity for only
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about 20 years. Therefore, they have no idea how to respond to “the
environment of our living room.” Notable exceptions to this genetic
wildness: budgerigars, cockatiels, and some species of lovebirds.*

2. Instinctive behaviors are generally blocked by captivity. Unless
taught by the owner how to adapt to this, the parrot will improvise
alternative behaviors.

a. Alternative behaviors are called displacement bebaviors.5
(1) Common negative displacement behaviors include biting
and obsessive cage territoriality.
(2) Displacement behaviors are not all bad—a popular example
of a positive displacement behavior would be a parrot
bonding to a human.

B. Accidental Rewards for Bad Behaviors
1. Humans are often incorrect as to what a parrot may perceive as neg-
ative feedback and will therefore actually reward behaviors that they
are trying to eliminate.
2. Supposed punishments that most parrots actually enjoy include:

a. The drama reward®
(1) Most parrots love drama, especially the drama of humans

yelling.

(2) Yelling at a parrot to reprimand it (e.g., for screaming or biting)
is therefore perceived by the parrot as positive feedback.

b. “Beak-wrestling”—a common, old-style reprimand for biting in
which owners were instructed to grab the parrot’s beak, shake it,
and yell, “NO!” at the same time.

(1) Beak wrestling among parrots has now been found to be play
behavior between peers within a flock. With a bonded pair
of parrots, beak-wrestling appears to be associated with sexual
foreplay.

(2) Parrots also enjoy the drama reward of a human yelling.

(3) This reprimand is therefore perceived by the parrot as posi-
tive feedback.

c. Altitude vs. attitude
(1) When a flock roosts, the height at which a parrot sits is di-

rectly correlated to that individual’s rank in the flock.” The
higher the bird, the higher the bird’s rank. Height is equated
with safety.

(2) When a human places a parrot above eye level, the human is
telling the parrot nonverbally that the bird outranks the human.
Extremely common situations that place a bird too high:

(a) Cage top playgrounds

(b) High perches

(c) The owner’s shoulder, which is especially dangerous, not
just because of the superior attitude and therefore dom-
inance of the bird.

(d) Extremely vulnerable parts of the owner’s anatomy (eyes,
ears, nose, lips) are subject to severe damage from the
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parrot’s beak. This type of injury will also permanently
damage the parrot-human bond.
(3) Simply placing the parrot no higher than chest level to the
owner will automatically increase the owner’s rank in the flock.
(4) The bird can be lowered in a variety of ways:
(a) Lower the cage.
(b) Lower the perches within the cage.
(c) Do not allow the parrot access to the top of its cage.
(d) Remove the highest perches from tall climbing “trees.”
(¢) If the bird cannot be lowered, raise the people—place a
footstool or small ladder next to the cage, thereby raising
smaller humans to a position of higher rank.
d. Fluidity of flock hierarchy
(1) It appears that the hierarchical structure of a psittacine flock
is more fluid than that of familiar mammals such as canines.
(a) Because of this, the flock leader must deal with constant
challenges from flock members.
(b) The average psittacine will constantly test controls.
(2) Parrot owners must therefore expect constant challenges to
their authority from their birds.
(a) The owner can never back down from a command once
given.
(b) By relinquishing control to the parrot, even momentarily,
he/she risks losing rank completely within the flock.

V. Dominance Training

A. Purpose: Establishing the Human(s) as Higher in Rank than the
Parrot
1. Accomplished by the 6wner teaching the parrot to respond to simple
commands.
2. Consistent use of commands and parrot acquiescence to them es-
tablishes the bird in a subservient position.

B. Position of Dominance
1. The owner’s status as flock leader places him/her in a position of
dominance.
2. The owner can now implement various behavior modification tech-
nigues to deal with specific problem behaviors.

VI. Implementing Dominance Training
A. Daily Training Sessions of 10 to 15 Minutes

B. The Owners’ Approach to Training
1. Positive attitude
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2. Relaxed, nonaggressive body language
3. Positive facial expression

C. Location of Training: Neutral Territory and Neutral Perch
Definition: An area and perch in/on which the parrot has spent no
time and therefore has no agenda or territory established.

1. No new perch need be purchased—the back of a chair works very
well.

2. Neutrality of the training area is critical to the success of training.

3. Training area cannot be within sight of cage or established play
areas.

4. The height of the training perch should keep bird’s head no higher
than chest level to the owner.

5. In neutral territory, the owner is the only familiar thing. This is crit-
ical to successful training. Reserve the area for training only.

D. Commands to Be Taught: Up and Down
1. Up is defined as “Step onto the human’s hand NOW.”
2. Down s defined as “Step off the human’s hand onto a perch NOW.”

E. Training Procedure
1. Step one: teaching the basic commands

a.

b.

The owner places the bird in a neutral room on a neutral perch.
Holding the hand flat and open (as if to shake hands) and slightly
higher than the perch, the owner pushes firmly, but gently, on
the parrot’s lower abdomen, saying “Up” at the same time.
Owner’s arm should be bent, with the elbow close to his’her
waist; this discourages the bird from running up the owner’s arm
to the shoulder.

When the bird steps on (rather than losing its balance), the owner
smiles and praises the bird.

The owner places the bird back on a neutral perch with “Down”
command, then owner smiles and praises the bird.

Owner should also step the bird from one hand to the other,
saying “Up” each time and rewarding the positive responses with
praise and smiles. This technique is known as “laddering” and
will be used again later in another context.

Important note: These are commands, not requests. The owner’s
voice should reflect this by being quiet and authoritative, not
questioning.

2. Step two: foot holding?

a.

A parrot that is trained to have its foot held while sitting on a hand

is a bird that can be controlled in almost any type of situation.

(1) This is especially important with a parrot that instantly jumps
for the owner’s shoulder.

(2) Shouldering cannot be tolerated during training sessions, and
is not recommended any other time. (See IV. Miscellaneous
Parrot Characteristics of Note, Altitude vs. attitude, p 128.)
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The owner steps the parrot onto the hand with an “Up,” then
puts his/her thumb down on one or both of the bird’s feet. The
owner smiles and praises the bird.

When/if the bird gets agitated about the foot holding, the owner
steps it to the other hand with the “Up” command. Then the
owner puts a thumb on its feet, smiles, and praises the bird.
The duration of foot holding is gradually lengthened, a few sec-
onds at a time if necessary, until the bird is comfortable with
having its feet held for prolonged periods.

. Step three: moving the training perch

a.

Once the bird follows the “Up” and “Down” commands per-

fectly for several lessons, the owner should start moving the

training perch out of the training area.

By moving the perch a few inches, then using “Up” and “Down,”

the owner teaches the parrot that these commands work every-

where—not just in the teaching area.

The perch should be moved at whatever speed the bird is com-

fortable with. (Note: This is not a race!)

If the bird starts resisting the commands, the owner should:

(1) Move the training perch back to an area where the bird per-
formed perfectly, and start the moving process again.

(2) Slow down a little in the speed at which the perch is moved.

Taking as much time as is necessary, move the training perch into

the area that houses the parrot’s cage and personal play areas.

The owner should expect some initial resistance from the psittacine

when in sight of its own territory. In this case, the owner should:

(1) Move the perch back out of sight of the cage and work on
the command again until perfection is reached, and

(2) Be patient.

Once the cage (and/or play area) is reached, the owner should

do the following:

(1) Put the parrot in the cage with the “Down” command.

(2) Immediately pick up the bird with the “Up.”

(3) Repeat this procedure several times.

. This procedure should also be followed with the top of the cage

and any other play areas the bird might have.

The owner has taught the bird that commands now work all

around the bird’s cage and play areas.

From then on, the owner must always remove the bird from the

cage with the “Up” command and return it with the “Down.”

(1) The owner must never simply open the door and walk away,
letting the bird decide when it will come out of the cage.

(2) The owner can take the bird out with the “Up,” place it on
top of the cage, and let it go in and out as it wishes; but the
initial coming out must be on the owner’s command.

. Once training has begun, any other humans who wish to handle the
parrot must use the commands in the same manner, so all handling
is consistent with the training.
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5. The other two commands

a.

“No”—The owner generally already uses this command multiple
times daily, to little avail. The owner will be delighted to find
that once he/she gains the rank of flock leader, the word “No”
becomes a power word.

“Okay”—This is the command for the owner to use when the
parrot is determined to do something, no matter what. The com-
mand gives the parrot permission to do what it wishes to do. Use
this command to make the decision become the owner’s, not the
parrot’s, and to maintain control.

VII. Specific Techniques for Reprimand

These reprimands are effective only affer the implementation of
dominance training. Important note: Under no circumstances is violence an
acceptable reprimand.

A. Results of Use of Violence with a Parrot
1. The bird is seriously injured.
2. The parrot responds to the owner’s violence with more aggression.
According to Doane, “Violence begets violence.” The parrot will
also probably never trust the owner again.

B. The “Evil Eye” '

1. Definition: An extremely dirty look, delivered to a parrot whenever
the bird needs correction in its behavior. (This is the technique used
by disapproving grandmothers everywhere, especially when small
grandchildren act up in church.) Used properly, the evil eye will
stop a child in his or her tracks, and it has precisely the same effect
on parrots.

2. The evil eye is used alone or in conjunction with another reprimand
technique, Laddering.

C. Laddering
1. Stepping a parrot from one hand to the other with the “Up” com-
mand with a positive focus is integral to the process of dominance
training. In dominance training, it is initiated when the owner says
“Up” with a friendly tone of voice, smiling and giving the bird pos-
itive feedback each time the command is followed.
2. Laddering as a reprimand is done differently:

a.

b.

C.

The owner’s voice is quiet, but decidedly unfriendly as he/she
says “Up.”

The owner gives the parrot the full force of the evil eye.

The owner steps the bird from one hand to the other several times
with the “Up” command. )

In this manner, the parrot is reminded in a completely unag-
gressive manner that it is lower in rank than the human. Note:
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The parrot’s behavior will change drastically in response to this
reprimand; it has a strong effect.

D. “Little Earthquake™!®
Effective reprimand for a parrot that bites the hand on which it is sit-
ting. The owner instantly moves his/her hand just enough to cause the
bird to lose its balance for a second, without causing the bird to fall to
the floor. Done consistently, the parrot will learn not to bite when sit-
ting on a hand.

VIII. Dominance Training as Applied to Specific
Behavior Problems

Once dominance training has been fully implemented, the owner can begin
to work on specific behavior problems.

A. Biting
1. When a bird bites, the owner should zustantly reprimand the parrot
with a sequence of techniques:

a. Evil eye—Give the parrot the full benefit of a hideous look.

(1) The owner’s facial expression must express exactly his/her
displeasure.

(2) The owner should not show his/her physical (or emotional)
hurt.

b. The ladder: Saying “Up” in a quiet but extremely unfriendly tone
of voice—the owner steps the parrot from one hand to the other
several times.

c. Forgiveness
(1) The bird has responded correctly to the ladder commands.
(2) The owner smiles and praises the bird.

(3) The incident is over and no grudges are held by the owner.

B. Excessive Screaming
1. If the bird is screaming in the same room as the owner:
a. The owner gives the bird the full force of the evil eye.
(1) The owner says, “No.”
(2) The owner’s voice is quiet but extremely displeased.
(3) Used properly, the evil eye should silence the bird instantly.

b. The owner then smiles and praises the parrot for responding. The

incident is over and no grudges are held by the owner.
2. If the bird is screaming in another room:

a. The owner does absolutely nothing. If the owner enters the room
to reprimand the bird, that will result in positive feedback for the
parrot for screaming. The parrot will realize that it made the
owner appear on command.

b. The owner waits patiently until the parrot stops screaming mo-
mentarily.
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c. The owner now enters the room, smiling and praising the parrot
for being quiet.

3. The owner always makes the point of rewarding a parrot when it is
being quiet. When the parrot is not noisy, the owner calls out to the
bird from wherever he/she is, telling the parrot how good it is for
being quiet. In this way, the parrot leamns that attention is received
when it behaves, not when it is vocalizing excessively. This is a rad-
ical change, because most parrots are ignored when they are quiet
and yelled at when they are loud.

C. Excessive Territoriality

1. Territoriality is defined as a parrot being protective of any area it per-
ceives as its territory (e.g., its cage and/or play areas). “Normal” ter-
ritorial behavior would entail a parrot driving strangers (e.g., non-
flock members) away from its territory.

2. Excessive territoriality may manifest in degrees of severity:

a. Mild territoriality includes aggressive posturing when someone
approaches the protected area.

b. This generally escalates until the bird lunges at people walking
by the protected area.

c. The end result is a bird that does not allow anyone to feed it
and clean the cage without the humans having to take defensive
measures.

3. Excessive territoriality is instinctive behavior that has gotten out of
control. It is illogical that the bird’s preferred person (therefore, the
bird’s “mate”) be driven away from the bird’s territory.

4. Excessive territoriality is eliminated if the owner pays special attention
to step three of dominance training, moving the training perch. The
parrot is taught that “Up” and “Down” commands work everywhere—
especially in the cage area. By always requiring the parrot to step “Up”
before leaving the cage, the owner maintains control over the cage area.

5. Should the parrot stage a small mutiny and refuse the “Up” command
from within the cage, the owner is instructed to do the following:

a. Close the door to the cage and walk away.

b. Return in a short time (approximately 5 minutes).

c. Repeat the “Up” command, requiring the bird to step on before
being allowed out of the cage.

d. Because the parrot generally wishes to exit the cage, it will even-
tually acquiesce to the owner’s command.

e. Itis critical that the owner understand the importance of con-
trolling the initial cage exit.

6. Mamtammg strong controls around the cage should block any fur-
ther displays of cage dominance.

D. Overbonding or the One-Person Bird
1. This bird appears incapable of being comfortable if separated from
its preferred person.
2. Other members of the owner’s family cannot generally handle this
bird unless the primary person is out of town for several days. When



Behavior Problems in Pet Parrots 135

the owner is home, other family members usually get bitten if they

get too close.

. Overbonding can be counteracted, to a degree, in the following

manner:

a. The preferred person takes the parrot into the training room,
places it on the training perch, then leaves the room.

b. A nonpreferred person then enters the training room.

c. This person trains the bird in exactly the same manner as the pre-
ferred person. In this way, the nonfavored person establishes him-
self/herself in a position of dominance with the parrot.

d. The nonpreferred person now chooses one of the parrot’s favorite
food, games, or toys. From then on, the parrot must go to that spe-
cific person to receive the favored item. For example, if the parrot
loves sunflower seed treats, then the nonpreferred person be-
comes the designated sunflower person. If the parrot wishes to
get a sunflower seed treat, it must go to this specific individual.
This individual has now gained value in the parrot’s eyes.

. The preferred person cannot tolerate any aggression shown by the bird

towards nonpreferred people.

a. Ifthebird shows aggression towards another, the preferred person
should instantly do the following:

(1) Give the bird the evil eye and say “No” in a quiet, but ex-
ceedingly displeased voice.
(2) Get up and leave the room.

b. In this situation, the preferred person should zever:

(1) Grab the bird—or the bird will learn to bite others to get picked
up by their favorite person.

(2) Yell at the bird—remember the drama reward (see Accidental
Rewards for Bad Behaviors p 128).

(3) Laugh, a powerful reinforcer.

c. The recipient of the aggression should immediately do the fol-
lowing (see Biting p 133):

(1) Say “No”; ladder the bird several times while giving it the
evil eye.

(2) When the bird does as it is told, the human should smile, ver-
bally reward it, and forgive the bird.

(3) The incident is over, and no grudge is held by the human.

. Overbonding in a new bird can be prevented if the owner does the

following:

a. All the people who wish to interact with the bird sit in a circle.
The parrot is passed from one person to the next with the “Up”
command.

b. Each person talks to the bird, plays with it and pets it, then passes
it to the next person with the “Up” command. This game should
be played frequently (every week or two) for the remainder of the
bird’s life.

. Overbonding may be exacerbated, consciously or otherwise, by the

preferred person. He/she often claims to want to fix this problem,

but unconsciously that isn’t always the case. Aggression towards
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others may unconsciously be encouraged by the preferred person.
He/she may talk obsessively about how attached the bird is and wor-
ries about “what will happen” if he/she dies. Some will go so far as
to put it in their wills to euthanize the bird in the event of their
death, because the bird “can’t live without them.” Consciously or
not, overbonding is being rewarded. This parrot’s behavior will not
change until the human’s behavior is changed.

E. Overdependency
Generally speaking, captive parrots exhibit various characteristics that
can be classified as either dependent or independent. Either category
has positive and negative aspects. A parrot that is too independent
would probably not be considered a good pet. This is equally true of
the bird that becomes too dependent.
1. Positive and negative characteristics of independency seen in cap-
tive parrots!!
a. Positive independent characteristics include the willingness of
the bird to do the following:
(1) Play happily by itself
(2) Explore new territories
(3) Meet new people or encounter new situations
(4) Try new foods
b. Negative independent characteristics of the bird include the
following:
(1) Reluctance or resistance to petting or touching
(2) A “leave-me-alone” attitude
(3) General inability to adapt to life in the human environment
c. Overly independent birds are often wild-caught tamed birds or
domestic-bred babies who were not properly socialized. They are
therefore more “wild” than “pet.” They may appear to be lonely
and isolated.
2. Positive and negative aspects of dependency seen in captive parrots
a. Positive aspects
(1) Willingness to be hugged, snuggled, and cuddled
(2) Craving interaction and attention by using attention-getting
techniques such as vocalizing, displaying, or dancing
(3) Obvious pleasure at being reunited with flock members
b. Negative aspects of overdeveloped dependence may produce the
following:
(1) Feather destruction
(2) Incessant screaming
(3) Separation anxiety
(4) Inability to adapt to change
(5) Unwillingness to play with toys
3. The overdependent parrot is incapable of amusing itself during pe-
riods of isolation.
a. Methods for encouraging negative bird dependency
(1) The owner(s) carried it around all the time.
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(2) When people came home, the bird was immediately released
from its cage and carried around some more.

(3) Whenever it appeared anxious, the bird was picked up and
reassured.

(4) The bird was not trained or socialized—it was simply loved.

Results of encouraging bird dependency

(1) The newness of parrot ownership wore off.

(2) The owner(s) started leaving the bird in the cage more.

(3) The bird expects to be let out of the cage when people come
home, because that is what it was taught to expect.

When not interacting with humans, the bird generally does one

or more of the following:

(1) Simply sits in the cage like a lump

(2) Climbs around the cage obsessively, exhibiting high anxiety
levels

(3) Screams to be let out

4. Steps to correct the problem of overdependency

a.

b.

Establish a relationship of nurturing dominance (see Imple-

menting Dominance Training p 129)

Do not let the parrot out of the cage when it screams. To deal

with this behavior, see Screaming p 133.

Provide the flock greeting: When the owners return home, they

should greet the bird in the following manner'2:

(1) Go to the cage first.

(2) Take the bird out of the cage with the “Up” command and
greet it.

(3) Give it a hug and a scratch and a treat to eat.

(4) Put it back in the cage with the “Down” command and close
the cage door.

(5) Ignore the parrot for awhile.

Teach the bird to amuse itself. Teach it to play with toys by let-

ting the parrot watch the owner play with a toy. Whenever the

bird touches it, the owner should reward the bird &riefly. The
owner should call out to i, telling it what a good bird it is and
smile at it from across the room, or from a doorway.

(1) Encourage curiosity by walking the bird around the house,
looking in different rooms—touch different objects and talk
to the bird about them in an animated voice.

(2) Whenever the bird is doing anything by itself, the owner
should reward.

(3) While the bird is caged, the owner can stop at cage and play
briefly with a toy without looking at the bird or acknowl-
edging it.

(4) The owner can also sit near the caged bird, positioning their
body facing slightly away and play happily with a toy while
ignoring the bird.

(5) The owner is therefore demonstrating the behavior that is ex-
pected of the bird.
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E Feather Destruction!?

Itiso

ne of avian medicine’s ironies that uneducated parrot owners often

totally disregard evidence of life-threatening disease, yet they rarely miss

acase of feather damaging behaviors. The avian veterinarian is then pre-

sented with one of the most frustrating situations in avian medicine.

1. Before a case of feather destruction is considered “behavioral,” the
various possible medical etiologies must be ruled out. Medical eti-
ologies include the following (in alphabetical order)!4:

a.

b.

Allergies (e.g., food allergies)

Endocrine imbalances, especially related to thyroid hormone
alterations

Environmental factors (e.g., low humidity, low light, inability to
bathe, inadequate rest)

d. Infectious dermatitis (bacterial, viral, and/or fungal)

o

Malnutrition (both through diet and a lack of exposure to unfil-
tered light)

Parasites, both external and internal

Systemic disease (e.g., liver disease, air sacculitis!%)

Toxins (e.g., exposure to cigarette smoke and/or nicotine on
human hands)

2. A full medical work-up should include the following:!

e a0 o

f.
3. Bel

a.

A detailed history and physical examination

Fecal (direct and flotation) and a skin scraping (or biopsy)

Hematology and serum chemistries

Radiographs

Bacterial cultures, preferably choanal and cloacal and feather pulp

Skin biopsy

havioral work-up/history

If tests are within normal limits, the clinician can do one of two

things:

(1) Refer the client to a parrot behavior consultant

(2) Do a behavioral work-up themselves

In addition to the extremely detailed questions of a behavioral

history (see Behavior Questionnaire, Addendum), various ques-

tions specific to plucking need to be asked, such as the following!é:

(1) When does the bird pick? When the owner is there? When
the owner is watching? When the owner is absent?

(2) How much does the bird pick? Only a little, all of the cov-
erlets, only flight feathers, large bare areas, body totally bald,
etc.?

(3) Where on its body does the bird pick? Just the tail, all over,
wings and tail, etc.?

4. “Normal” vs. “abnormal” behaviors involving feather destruction

a.

“Normal” etiologies include the following:

(1) Nesting birds preparing to clutch. This type of plucking is
generally limited to feathering the nest and is seen only during
breeding season. Creation of a “brood patch” on the lower
abdomen is a common behavior in poultry, but is rarely re-
ported in psittacines. '
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(2) Reproductive frustration. This is a favorite catch-all category
for pluckers.

(a) Assuages the owner’s guilt

(b) Provides multitudes of free or inexpensive birds for avi-
cultural breeding stock

(c) Many pluckers placed in breeding situations continue to
pluck, and many pluck their mates as well. Obviously,
sexual frustration was not the source of the problem in
these birds.

(d) An increased potential for feather-destructive behaviors
in the offspring of parent birds who pluck.

(¢) Plucking from reproductive frustration would generally
be seasonal, localized to certain areas of the body (e.g.,
clavicular region or tops of the wings), and seen only in
sexually mature parrots.

(3) Exaggerated preening or feather grooming—often seen in
young parrots who were either incubator-raised and had no
parents to learn from, or were raised in sight of other parrot
species. Preening may be instinctive, but the finesse may be
learned from the adult birds. These young birds may not
actually learn how to preen properly. They may, therefore,
overpreen and accidentally damage their feathers. This is
evidenced by tattered-looking feathers, even just after a
molt.

If the lack of finesse is compounded by watching another

species of parrot, these young parrots may actually learn in-

correct preening techniques for their specific type of feathers,

(e.g., an African grey learning to preen like an Amazon).

b. “Abnormal” etiologies for feather plucking

(1) A control device—a powerful tool, because some owners will
do almost anything to stop their birds from plucking. The
parrots learn this very quickly, then use plucking to “punish”
the owners whenever their desires are blocked.

(2) An attention-getting device: When the bird plucks, it gets at-
tention. So it learns to pluck whenever it wants attention.

(3) Boredom: Parrots are extremely intelligent and prone to
boredom if not occupied. Working owners often leave par-
rots alone for long periods. Parrots need interesting and chal-
lenging toys to occupy them during these periods. Four basic
categories of toys: climbing toys, chewing toys, foot toys, and
puzzle toys.'?

(a) Climbing toys include plastic chains, ladders, swings, the
cage itself.

(b) Chew toys include wood, raw pasta, nontoxic twigs with
bark (herbicide- and insecticide-free), empty paper towel
and toilet paper rolls (no perfume). Note: Owners should
slit these cardboard rolls lengthwise for small species such
as lovebirds and grey-cheeked parakeets so that they do
not get caught inside and suffocate.
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(c) Food toys encourage manual dexterity and include pur-
chased toys, small chucks of com on the cob, and nuts
left in their shells.

(d) Puzzle toys are very important and include parrot-style
music boxes, puzzle boxes that hold food treats, C-
clamps that suspend toys, and the cage itself (hence all
the padlocks and birds named Houdini).

(i) Generally speaking, parrots need only four toys at a
time, one from each category. This gives them lots
of room to play.

(ii) Toys should be moved around the cage frequently
and rotated in and out of the cage weekly at most.
This keeps interest levels high and reduces boredom
to a minimum.
(4) Stress

(a) Extrinsic or intrinsic

(i) Extrinsic sources from outside the bird (environment,
noise, climate, etc.)

(ii) Intrinsic sources stemming from the bird itself

(b) Impossible to quantify

(c) “What is perceived as stressful to a bird may not appear
$0 to its caretaker.”?

(d) Environments that are too quiet may cause low-level
stress to caged birds.

(i) When the jungle is quiet, it means that there is a
predator stalking,

(ii) Radios and/or televisions on timers set to turn on
and off can relieve this situation.
(5) Environmental change

(a) Many parrot owners try valiantly to protect their animals
from change, believing that change is stressful to parrots
and that parrots must be protected from it.

(b) Change is definitely stressful to birds that are unaccustomed
toit.

(c) However, change is inevitable in the long lives of parrots.

(d) Consequently, owners should accustom their parrots to
change as part of their early socialization.

(¢) Owners should teach their parrots that change is inter-
esting and nonthreatening.

(f) Then, when change happens, the birds will adapt easily.

(g) After all, who keeps everything the same in the wild?

(6) Psychologic disturbances

(a) Diagnosis of choice when all else is ruled out.

(b) Province of the parrot behavior consultant.

(c) Little information is available regarding parrot behavior
in the wild,

(i) The offspring of most of the larger species stay with
their parents long after they are “food independent.”
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(ii) While they are with their parents, they must be
learning various things—these are their survival skills.

IX. Survival Skills, Socialization, and the Young Parrot
A. Survival Skills

1. Food location and procurement

2. Predator avoidance

3. Adaptability in the face of change

4. The nuances of social interactions within the flock

5. The proper response to the flock leader

6. Knowledge about the individual’s rank within the flock

B. Socialization: the Process of Learning Survival Skills'?
1. Early socialization is the training that domestic-bred parrots lack.

a.

b.

C.

Because they are sentient beings, it is not unreasonable to assume

that young parrots sense this lack.

Parrots that lack survival skills do not survive in the wild.

Parrots seem to sense this lack at the time in their life that they

would be becoming more independent in the wild: at this age

(from 6 to 24 months, depending on species).

During this period a preponderance of the really serious behavior

problems appear:

(1) Phobias

(2) Excessive territoriality

(3) Biting

(4) Excessive screaming

(5) Feather destruction

(6) Food rigidity (refusal to eat a variety of foods)

(7) Behavioral rigidity (refusal to accept any environmental
change)

These are all displacement behaviors that are manifestations of

stress.

X. The Role of Behavior Modification with the Feather-
Destructive Parrot

Because teaching may be what is lacking with domestics, teaching is needed
to fill in the gaps.

A. Implementation of a Training Program (see Implementing Dom-
inance Training p 129)
1. Owners teach their parrots to follow simple commands.

a.

By requiring the bird to acquiesce to these commands, the owner
is established in a dominant role.

b. The owner has now assumed the role of flock leader.
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2. Once in that position of authority, the owner can enclose the parrot
in a framework of consistent controls. The parrot is no longer con-
fused about its rank in the flock. It is clearly subservient. It is there-
fore protected and secure. Stress is removed.

3. Consistency is further maintained in the following manner: all
people interacting with the parrot must use the same rules and com-
mands at all times.

4, It is often helpful for each interactive person to have training ses-
sions with the bird.

B. The owner’s reaction to the parrot when it damages feathers should
be no reaction at all. It is especially important not to give the parrot
a drama reward. If the owner has to do something, helshe should
say absolutely nothing, get up, and leave the room.

XI. Drug Therapy and the Feather-Damaging Parrot

Various psychoactive drugs can have a positive effect in some cases of
feather destruction—e.g., haloperidol (Haldol: Henry Schein). However, it
is unreasonable to assume that the animal can be kept on drug therapy for-
ever. As Dr. Richie and Dr. Harrison state (on the subject of haloperidol),
it “should be used in conjunction with behavioral modification to correct
the inciting cause of the destructive behavior.”2® The author has found this
combination to be extremely effective.

XII. Phobias

A phobia is an exaggerated, usually inexplicable and illogical, fear of a par-
ticular object, class of objects, or situation.2!

A. Behaviors of the Phobic Parrot
1. The phobic parrot may act terrorized when approached.

a. Itsterror often focuses on a specific human (e.g., the owner’s hus-
band) or group of humans (e.g., all men).

b. It may act very much like a totally wild import, despite being do-
mestically bred and hand-raised.

c. Often there is no known etiology for this behavior. Owners may
report the behavior started “overnight” with no precipitating fac-
tors. However, overly-aggressive handling during veterinary ap-
pointments has been implicated in a number of cases.

d. The phobic bird must be differentiated from the abused bird, and
the bird with a medical problem.
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e. Avian veterinarians often see these parrots as emergencies. This
bird often injures itself in an effort to escape the object of its
fear—for example, broken blood feathers are common.

f. Overdependence is often the precursor to phobic behaviors, in-
cluding the following:

(1) Phobic feather picking
(2) Separation anxiety
(3) Inability to adapt to change

B. Characteristic Age for the Occurrence of Phobias

1. Phobias often appear at the onset of adolescence.

a. Theories regarding these cases generally attribute this behavior
to two possible causes:

(1) A lack of early socialization resulting in a confused, fright-
ened parrot.

(2) The onset of sexual behavior in a confused, unsocialized
parrot.

2. In the wild, this animal would be becoming more independent from
its parents, thereby leaving its parents’ protection (see Survival Skills,
Socialization, and the Adolescent Parrot p 141).

3. Onset of sexual behavior in a confused, unsocialized parrot
a. In many parrots, the beginning of hormone behaviors causes be-

havior changes. This is what Linden calls “sexual IMmaturity.”2

In an effort to gain control, many adolescent parrots become in-

creasingly aggressive. However, if an individual has a funda-

mentally submissive personality, it may vent the confusion of
adolescence via phobias, instead.

(1) With no warning that the owner recognizes, this individual
essentially “wakes up phobic.”

(2) The object of the bird’s terror may be the owner himself/
herself.

(3) However, with more insight, owners often comment that
there were signs of problems developing, such as the parrot
becoming more uneasy with new people and/or objects such
as toys and the parrot becoming more rigid in its eating habits.
The bird often chose less variety and exhibited nervousness
when new food items were offered.

C. Dealing with the Phobic Parrot
Phobic birds should immediately be referred to an extremely experienced
parrot behavior consultant. I believe this type of bird can be ruined—
posstbly permanently—if mishandled. Phobics can be helped with experi-
ence and exquisite patience.
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Addendum

Examples of Questions Used in a Behavioral Work-Up

Management Questions:

1. How frequently does the bird bathe?

2. Is it exposed to unfiltered sunlight or full spectrum light, and if so, for
how long?

3. Isitexposed to smokers? Do they wash hands before handling the bird?

4, What is the size and location of the bird’s cage?

5. What is the placement of the cage within the room, specifically indi-
cating window placement, door placement, existence and placement of
skylights, and human flow patterns through the room? Note: diagrams
are useful to derive this information.

6. How many hours of sound sleep does the bird get at night? Note: sound
sleep starts affer the family vacates the room in which the parrot is
housed (see Sleep Deprivation p 125).

Diet Questions:
One needs to ask owners to estimate what percentage of the parrot’s
daily food consumption is in which of the following categories:

1. Base diet
a. What kind (e.g., seed mix or pellets)?

b. If pellets, what brand(s)?
¢. What volume?

2. Vegetables
a. What kinds?

b. Cooked or raw?
c. What volumes of each consumed?

3. Fruits
a. What kinds? (A tremendous nutritional difference exists between,

for example, grapes and mango.)
b. What volumes of each?

4. Complex carbohydrates
a. What kind? (e.g., pasta, pizza, popcorn)?

b. How much?

5. Animal protein

6. Junk food—what kinds and how much?

7. Other—have the owner explain.

8. Vitamins—if offered, how much, how often, in food or water? Note: birds
consuming a sufficient percentage of high-quality pelleted foods should
not be given vitamins,

9. When asking about diet, it is critical to get a feel for volumes consumed.
As the owner of an obese Amazon said, “But 1 only feed nine grapes aday.”

10. If when asked what their parrot eats, the owner answers “Everything”—
that often means that the bird eats everything the owner eats (and the
odds are good that the owner never eats things like vegetables).
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Behavioral Questions:

1.

N 00 NN W

10.
11.

12.

Parrot’s weaning age and history
a. Who weaned the parrot?
b. If the owner did, ask these questions:
i. Were you experienced at hand feeding and weaning?
ii. If so, how did you learn?
iii. If not, how were you taught?
iv. How many feedings a day was the baby bird being given when
brought home?
c. How old was the parrot when it was weaned?
d. Were there any problems associated with weaning?
i. If so, what were they? (Explain in detail.)
ii. If the problems were medical, get a detailed history.

. Amount of attention the parrot gets per day

a. Direct attention (in physical contact with the bird), getting 100% of
owner’s attention.

b. Ambient attention (owner and bird are physically close). For ex-
ample, the owner is petting the bird while watching television.

c. Indirect attention (bird is out of cage and owner doing something
else in the same room with the bird, talking to the bird but not
touching)

. Are the wings clipped?

a. If not, and the bird is getting aggressive, suggest a wing clip for now.
b. The owner can always let them grow out again, later—once the
problem is resolved.

. Approximately how many toys are in the bird’s cage?

a. Are the toys rotated?
b. How often?

. Does the bird play with them by itself?

. Does the bird play with them with the owner?

. Number of hours a day the parrot is out of its cage?

. Is the bird supervised when out of the cage?

. Does the bird expect to be out when the owner is home? How can the

owner tell?

Is the bird allowed on the owner’s shoulder?

Is the bird afraid of new situations, objects, or people? If so, have the
owner explain.

Is the bird picky about foods? If so, what kinds?

Questions to Ask About a Specific Behavior Problem?3:

1.
2.

NoOwnmbsw

What is the behavior problem and how serious is it?
Are you concerned that you may have caused the problem? (Ask the
owner to explain.)

. Do you feel guilty about this problem? (Ask the owner to explain.)

. Have you considered giving up this bird? (Ask the owner to explain.)
. What is the duration of the problem in terms of days, months, etc.?
. What is the frequency of the problem in terms of hours, days, weeks, etc.?
. Does any event or behavior routinely occur immediately before the

problem begins?
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8. Does any event or behavior routinely occur immediately after the
problem ceases?
9. Is there a change in the bird’s body postures before or during the in-

appropriate behavior?

10. What was the age of the bird when it started showing signs of the problem?

11. Has the bird’s general behavior changed in any way since the onset of
the problem?

12. Was there a change in the household or an event that seemed to pre-
cipitate the problem?

13. Is there a time of day when the behavior seems more or less intense?
If so, what is usually happening at that time?

14. Is there a person or pet around which the behavior seems more or less
intense? If so, who and why?

15. What is the general attitude of the bird while performing the behavior?
(e.g., Does it seem frightened, angry, etc.?)

16. What kinds of things, if any, will interrupt the behavior once it has
started (e.g., noises, treats, etc.)?

17. What does the owner do when the behavior begins?

18. Is a particular location associated with the behavior?

19. Has the frequency or the intensity of the occurrence of the behavior
changed since this problem started? If so, how and when?

20. In the owner’s opinion, does the parrot look “mean” or “friendly?”2¢

21. Did the owner realize the amount of responsibility parrot ownership
entailed when he/she first obtained the bird?

22. Does the owner think the bird is pretty or does he/she prefer the way
most other parrots look?

23. Is the owner happy with his/her selection of this particular parrot species?

24, Is the owner’s spouse jealous of the time he/she spends with the parrot?

25. Who likes the parrot better—the owner or the spouse?

26. Has the owner been under a lot of stress lately? If so, have the owner
explain.

27. Why does the owner think this is happening with their parrot?
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Neurologic Signs

Simon R. Platt and Tracy L. Clippinger

I. Neurologic Syndromes
A neurologic syndrome is a cluster of clinical signs, caused by disease pro-
cesses, which occur together, characterize a particular disease, and allow
localization of defects within the nervous system.! The disease processes
may affect any of the following:
Central nervous system (CNS), including the brain and spinal cord
Peripheral nervous system (PNS), including cranial nerves, spinal cord
nerve roots, spinal nerves, peripheral nerve branches, and the neu-
romuscular junction, or organ systems and body processes that have
an integral relationship with nervous system function

A. Multifocal Syndrome

B. Brain Syndromes
1. Cerebral
2. Hypothalamic
3. Midbrain
4. Cerebellar
5. Pontomedullary
6. Vestibular

C. Spinal Cord Syndromes
1. Cervical
2. Cervicothoracic
3. Thoracolumbar
4. Lumbosacral

D. Neuropathic Syndrome

II. Differential Diagnosis
A. Neurologic Disease
148
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B. Myopathy
C. Behavioral Disorders

D. Weakness

III. General Considerations

A. Diagnostic Evaluation
1. Purpose: To identify the location, extent, and etiology of disease
with the aid of ancillary tests
2. Diagnosis
a. Signalment, history, and clinical picture
b. Avian neurologic examination?3
(1) Observation
(a) Mentation and behavior
(b) Posture and attitude
(<) Movement and gait
(d) Involuntary limb and body motion
(2) Cranial nerve evaluation
(3) Palpation
(4) Postural reactions
(a) Conscious proprioception
(b) Hopping
(c) Drop and flap reaction
(d) Extensor postural thrust reaction
(5) Spinal (segmental) reflexes
(a) Vent sphincter reflex
(b) Pedal flexor (withdrawal) reflex
(c) Patellar (stretch) reflex
(d) Wing withdrawal reflex
(6) Cutaneous sensation
(a) Touch perception
(b) Nociception
c. Database
(1) Complete blood count
(2) Biochemistry panel
(3) Serologic tests
(a) Infectious disease screening
(b) Toxologic screening
d. Imaging techniques
(1) Survey or selective radiography
(2) Myelography
(3) Computed tomography (CT)
(4) Magnetic resonance imaging (MRI)
(5) Nuclear imaging (Technetium-99m)
e. Ancillary testing
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(1) Cerebrospinal fluid (CSF) analysis
(2) Electrophysiologic evaluation
(a) Electromyography (EMG)
(b) Nerve conduction velocity (NCV) studies
(c) Evoked responses (visual, auditory)
(d) Electroencephalography (EEG)
(3) Histopathology
(a) Biopsy of muscle and/or nerve
(b) Postmortem examination

B. Treatment and Prognosis
Treatment and prognosis for diseases of the nervous system are de-
pendent upon the disease location and pathologic process. Therapy
must support continued neurologic function and repair of damaged
structures.
1. Address underlying cause and tailor therapy to specific etiology.
a. Electrolytes, minerals, and/or vitamins
b. Antidotes
c. Antibiotics, antifungals, preexposure vaccination, antiparasitics
d. Antinflammatories
2. Remove source.
a. Physically remove the offending item by appropriate procedure:
bathing, lavage, surgery, or endoscopy.
b. Decrease absorption by binders and protectants.
c. Enhance elimination by catharsis and diuresis
3. Control neurologic signs
a. Antiinflammatory therapy
b. Anticonvulsant therapy (see Chapter 10)
4. Provide supportive care.

C. General Causes
Many of the same disease processes that elicit cerebral seizure activity
cause neurologic signs elsewhere in the CNS and PNS.3 Please refer
to Chapter 10.
1. Metabolic disorders
2. Intoxications
3. Inflammatory/infectious diseases (neuritis, myelitis, encephalitis,

meningoencephalitis, encephalomyelitis)

a. Bacterial sepsis or abscess: Listeria monocytogenes, Streptococcus sp.,
Chlamydia psittaci, Salmonella sp., Pasteurellamultocida, Mycoplasma
sp., Clostridium sp.

b. Fungal systemic infection or granuloma: Aspergillus sp., Dacty-
laria gallopava, Cladosporius, Mucomyces

c. Viral systemic infection or residual damage: Newcastle disease
virus (Paramyxovirus), duck plague virus (also known as
duck enteritis virus, herpesvirus), duck viral hepatitis (Picor-
navirus), avian encephalomyelitis virus (picornavirus), poly-
omavirus, reovirus, eastern and western equine encephalitis
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viruses (togavirus), proventricular dilatation disease (uncon-
firmed virus).”
Parasitic presence or aberrant migration: Baylisascaris sp., Toxo-

plasma, Sarcocystis sp.; schistosomiasis - Dendritobilbarzia sp., Fi-

lariasis - Chandlerella quiscali

4. Trauma
5. Neoplasia
6. Anatomic, congenital, and familial disorders

IV. Multifocal Disease

A. Characteristics
1. Lesion present at more than one site
2. Infectious diseases and intoxications most commonly affect both the
CNS and PNS.
3. Degenerative storage diseases are rare occurrences that usually affect
multiple systems or the neurologic system in multiple locations.!

V. Brain Syndromes

A. Cerebral Syndrome
1. Characteristics

a.

b.

C.

d.

Damage to the cerebral cortex (telencephalon) affects intellectual,
leamed, and sensory activities dependent upon the lesion location.
The frontal lobe processes environmental information and in-
fluences fine motor ability.

The parietal lobe processes input from cutaneous sensation.
The occipital and temporal lobe deal with visual and auditory
information, respectively.!?

2. Clinical signs and neurologic examination'3

a.

b.

C.

Altered mental status ranges from hyperexcitability and seizures
to apathy, depression, and coma.

Behaviorial changes include recognition failure and loss of
trained habits.

Pleurothotonus: Altered posture in which the head and trunk
twist toward the side of the lesion

Adversion: Altered attitude in which the head turns toward the
side of the lesion and the bird circles toward the side of the lesion
Abnormal behavioral movement (circling, head pressing, com-
pulsive pacing)

Altered depth of respiration and recurrent apnea (Cheyne-Stokes
respiratory pattern) possible

Cranial nerve function is generally normal but vision may be im-
paired if involvement of the optic tectum or optic lobe exists.
Postural reactions usually range from depressed to absent in the
contralateral limbs.
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B. Diagnosis

1. Physical and neurologic examinations localize lesion to a region of
the brain.

2. History and diagnostic testing, including blood work, survey radio-
graphs, CSF analysis, electrophysiologic testing (EEG, visual evoked
response), and advanced imaging techniques (CT, MRI) identify the
etiologic agent or disease process.

C. Treatment
1. General principles (see Treatment and Prognosis p 150)
2. Refer also to Chapter 10

D. Causes

. Trauma

. Hydrocephalus

. Encephalitis

. Neoplasia

Toxicity

. Degenerative

. Developmental

. Metabolic i.e., hepatic encephalopathy
. Vascular disorders

WO D WN -

VI. Hypothalamic Syndrome

A. Characteristics

1. Disease and/or damage to the hypothalamus (ventral portion of the
diencephalon) affects autonomic visceral body functions and regu-
lation of endocrine activity (pituitary gland).

2. Modulation of appetite, sexual activity, sleep-wake cycle, body tem-
perature, blood pressure, and emotions occurs in the hypothalamus.
The olfactory and optic cranial nerves are located in the dien-
cephalon division, 18

B. Clinical Signs and Neurologic Examination!-3
1. Altered mental status includes disorientation and lethargy.
2. Hyperexcitability and seizures may occur.
3. Abnormal behavioral movement (circling, head pressing, compul-
sive pacing) possible
4. Alterations in autonomic activity
a. Abnormal temperature regulation (hyperthermia, hypothermia,
poikilothermia)
b. Abnormalities in appetite (hyperphagia and obesity, anorexia
and cachexia)
c. Endocrine disturbances (polyuria and polydipsia associated with
pituitary lesions)
d. Normal movement and gait
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e. Optic nerve (cranial nerve [CN] II) damage - ipsilateral
(1) Impaired vision may manifest if CN II (optic nerve) and/or
the optic chiasm is/are affected.
(2) Pupils will be dilated with weak or absent responses to light
stimulation.

C. Diagnosis

1. Physical and neurologic examinations localize lesion to a region of
the brain.

2. History and diagnostic testing, including blood work, survey radio-
graphs, CSF analysis, electrophysiologic testing (visual evoked re-
sponse), and advanced imaging techniques (CT, MRI) identify the
etiologic agent or disease process.

D. Treatment
1. General principles (see Treatment and Prognosis p 150)
2. See also Chapter 10

E. Causes
1. Pituitary tumor
2. Granulomatous mass
3. Parasite presence or migration
4. Abscess
5. Trauma
6. Infarction

VII. Midbrain Syndrome

A. Characteristics

1. Damage to the midbrain (mesencephalon) is relatively uncommon
because of its protected central location.

2. The reticular activating system passes through the mesencephalon
and is responsible for the maintenance of an alert status dependent
upon the environmental input received and processed.

3. The oculomotor and trochlear cranial nerves are located in the mes-
encephalon division.!:8

B. Clinical Signs and Neurologic Examination'-3

1. Altered mental status: sleepy, depressed, stuporous, or comatose

2. Opisthotonus: Altered posture (head thrown back) with rigid ex-
tension of all limbs

3. Voluntary movement may be weak or absent in the wing and leg
contralateral to a unilateral lesion or in all four limbs with an ex-
tensive lesion.

4. Hyperventilation may be seen in some patients.

5. Cranial nerve deficits may occur on the same side as a unilateral lesion
a. Ipsilateral oculomotor nerve (CN III) damage
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(1) Ventrolateral strabismus

(2) Mydriasis

(3) Ptosis

(4) Depressed or absent pupillary light response (may be diffi-
cult to assess because pupillary constriction in birds is under
both voluntary motor and intrinsic parasympathetic control)

b. Contralateral trochlear nerve (CN IV) damage

(1) Dorsomedial strabismus (may be impossible to detect in
those birds with circular pupils, because the sclera is often
not visible to serve as a reference point)

6. Bilateral pupillary miosis may be seen initially in birds with severe
cranial trauma that diffusely involves the midbrain. This miosis grad-
ually changes to fixed dilation.

7. Palpation may reveal increased tone in contralateral limbs or in all
limbs.

8. Postural reactions deficient in limbs on contralateral side or in all
limbs

9. Spinal reflexes increased in limbs on contralateral side or in all limbs

C. Diagnosis
1. Physical and neurologic examinations localize lesion to a region of
the brain.
2. History and diagnostic testing, including blood work, survey radio-
graphs, CSF analysis, and advanced imaging techniques (CT, MRI)
identify the etiologic agent or disease process.

D. Treatment
1. General principles (see Treatment and Prognosis p 150)
2. See also Chapter 10

E. Causes
1. Thiamine deficiency
2. Cranial trauma
3. Hydrocephalus
4. Tumors
5. Infectious disease
6. Infarction

VIII. Cerebellar Syndrome

A. Characteristics
1. The cerebellum (dorsal metencephalon) is important for coordi-
nating and reinforcing actions.
2. Dysmetria (inability to regulate rate, range, and force of movement)
and dysequilibrium (inability to balance and maintain posture) occur
in cerebellar disease.!8
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B. Clinical Signs and Neurologic Examination'-3
1. Mental status, behavior, spinal reflexes, and sensation unchanged
2. Posture and attitude
a. Broad-based stance at rest
b. Truncal swaying when walking
c. Opisthotonus (if severe lesion of the rostral lobe)
d. Vestibular signs (if rare lesion of the flocculonodular lobe)
3. Voluntary movement and gait
a. Exaggerated limb responses on initiation of a movement (hy-
permetria)
b. Jerky or clumsy limb movements
4. Involuntary intention tremors (head, eyes)
5. Cranial nerves not affected specifically
a. The menace response may be affected ipsilaterally or bilaterally.
b. Vision is not impaired.
6. Postural reactions are intact but reflect incoordination and dys-
metria.

C. Diagnosis
1. Physical and neurologic examinations localize lesion to a region of
the brain.
2. History and diagnostic testing, including blood work, survey radio-
graphs, CSF analysis, and advanced imaging techniques (CT, MRI)
identify the etiologic agent or disease process.

D. Treatment
1. General principles (see Treatment and Prognosis p 150)
2. See also Chapter 10

E. Causes
1. Neoplasia
2. Inflammation
3. Trauma
4. Toxicity
5. Developmental hypoplasia
6. Vascular infarction

IX. Pontomedullary Syndrome

A. Background Information
1. Diseases of the pons (ventral metencephalon) and medulla oblon-
gata (myelencephalon) produce multiple cranial nerve deficits, in-
fluence motor and sensory pathways, and alter vital body functions
(respiration, blood pressure, heart rate).
2. This division of the brainstem contains major ascending and de-
scending tracts and the nuclei of cranial nerves V-XIL.!8
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B. Clinical Signs and Neurologic Examination'-3

1.

2.
3. Voluntary movement may be weak or absent in the wing and leg

Mental depression (damage to the ascending reticular activating
pathways) which can progress to stupor and coma
Behavior, posture, and attitude affected secondarily

ipsilateral to a unilateral lesion or in all four limbs in an extensive
lesion. Ataxia may be present in ambulatory animals.

. Altered respiration if extensive damage

a. Irregular and apneic (apneustic ventilation)
b. Rapid and shallow (central neurologic hyperventilation)
c. Slow and shallow (central alveolar hypoventilation)

. Multiple cranial nerve deficits are present.

a. Trigeminal nerve (CN V) damage
" (1) Diminished beak strength for mastication, jaw strength
(2) Decreased palpebral reflex (unlike mammals, CN V supplies
the orbicularis oculi muscle in birds)
(3) Decreased sensation to the head including the eye, nasal cavity,
beak, skin and floor (taste) of the oropharynx
b. Abducent nerve (CN VI) damage®
(1) Protrusion of the third eyelid
(2) Medial strabismus
c. Facial nerve (CN VII) damage (difficult to assess in birds as a
result of minimal facial musculature)
(1) Reduced tone in the muscles of facial expression
(2) Decreased taste sensation from the maxillary and mandibular
rhamphotheca
(3) Reduced parasympathetic stimulated secretions of the lacrimal
gland, the microscopic salivary glands, and the nasal glands
d. Vestibulocochlear nerve (CN VIII) damage
(1) Impaired hearing (thus, impaired hunting abilities)
(2) Nystagmus: horizontal, rotatory, or vertical if medulla ob-
longata damaged
(3) Impairment of normal physiologic nystagmus (absent if
bilateral)
(4) Vestibular signs
(a) Head tilt, often toward the side of the lesion
(b) Dysequilibrium causing a loss of balance, falling, rolling
towards the side of the lesion
(5) Possible ipsilateral hypotonia and contralateral hypertonia
e. Damage to the glossopharyngeal nerve (CN IX), vagus nerve (CN
X), spinal accessory nerve (CN XI), and hypoglossal nerve (CN
XII) may be difficult to discriminate as their distal nerve fibers
undergo considerable anastomoses in birds.®?
(1) Dysphagia/regurgitation with absent or depressed gag reflex
(CNIX, X, X1, XII)
(2) Poor prehension, deviated tongue, lingual atrophy, dysphonia
(CN IX, X1I)
(3) Taste perception decreased or lost (CN VII, IX)
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(4) Visceral signs such as inspiratory dyspnea and tachycardia
(CNX)
(5) Poor neck movement (CN X, XI)
6. Palpation may reveal normal or increased muscle tone in all limbs.
7. Postural reactions deficient in limbs on ipsilateral side or in all limbs
8. Spinal reflexes intact

C. Diagnosis

1. Physical and neurologic examinations localize lesion to a region of
the brain.

2. History and diagnostic testing, including blood work, survey radio-
graphs, CSF analysis, electrophysiologic testing (brainstem auditory
evoked responses -CN VIII), and advanced imaging techniques (CT,
MRI) identify the etiologic agent or disease process.

D. Treatment
1. General principles (see Treatment and Prognosis p 150)
2. See also Chapter 10

E. Common Causes
1. Cranial trauma
2. Encephalitis
3. Neoplasia,
4. Inflammation

X. Vestibular Syndrome

A. Characteristics

1. Both central (medulla oblongata of the myelencephalon) and periph-
eral vestibular components (vestibular portion of CN VIII and more
commonly, the vestibular receptors of the membranous labyrinth) are
necessary for equilibrium to maintain appropriate attitude.

2. Peripheral vestibular disease is more common than central disorders.

3. Paradoxical vestibular disease is due to lesions in the caudal cere-
bellar peduncle and/or the flocculonodular lobe of the cerebellum.!#

B. Clinical Signs and Neurologic Examination in Peripheral Vestibular

Disease!-3

1. Posture: Possible exaggerated extensor tone of the contralateral limbs
accompanied by decreased extensor tone in the ipsilateral limbs

2. Ipsilateral head tilt

3. Falling or rolling

4. Nystagmus
a. Horizontal with the fast phase away from the side of the lesion

b. Possible depression or absence of the physiologic nystagmus
c. May also be rotatory
5. Flying or walking in tight circles
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6. Strabismus

a. Ipsilateral

b. Possible ventrolateral direction if the neck is extended
7. Preservation of strength
8. Loss of righting reactions

C. Clinical Signs and Neurologic Examination in Central Vestibular
Disease!-
1. Possible altered mental status: depression, stupor, or coma
2. Nystagmus
a. Vertical, horizontal or rotatory
b. Can be positional, or changing direction with different positions
of the head
3. Ipsilateral hemiparesis
4. Clinical evidence of other cranial nerve dysfunction
5. Ipsilateral postural reaction deficits

D. Clinical Signs of Paradoxic Vestibular Disease'-?
1. Head tilt contralateral to the side of the lesion
2. Strabismus contralateral to the side of the lesion
3. If the lesion is in the caudal cerebellar peduncle, it may cause ipsi-
lateral postural reaction and proprioceptive deficits.

E. Diagnosis
1. Physical and neurologic examinations localize lesion to a region of
the brain.
2. History and diagnostic testing, including blood work, survey radio-
graphs, bullae radiography, and advanced imaging techniques (CT,
MRI) identify the etiologic agent or disease process.

E Treatment
1. General principles (see Treatment and Prognosis p 150)
2. See also Chapter 10

G. Causes
1. Cranial trauma
2. Infectious disease (especially of the middle and inner ear)
3. Toxicity (metronidazole in dogs and cats but as yet unreported in birds)
4. Nutritional deficiencies
5. Neoplasia

XI. Spinal Cord Syndromes

A. Cervical Syndrome
A lesion in the spinal cord caudal to the brainstem and cranial to the
brachial plexus produces clinical signs that reflect damage to the ex-
ternal white matter pathways. 10
1. Clinical signs and neurologic examination?3.10
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a. Mentation, behavior, and cranial nerves unchanged

b. Posture and attitude suggest neck pain
(1) Abnormal posture with the beak held toward the ground
(2) Splinting of neck muscles

c. Movement and gait
(1) Variable signs from weakness to spastic paralysis of all four

limbs (tetraparesis or tetraplegia)

(2) Occasionally cause motor deficits in the limbs of one side of
the body alone (hemiparesis or hemiplegia)

(3) Ataxia in ambulatory birds (knuckling, crossover legs)

d. Palpation
(1) Muscle tone is normal to increased in all limbs.

(2) Severe lesions may cause marked increases in muscle tone
that cause extensor rigidity (termed clasp-knife if this hyper-
extension gives away suddenly to forced flexion).

(3) No segmental muscle atrophy in any of the limbs

e. Postural reaction deficits in ipsilateral limbs or in all limbs

f. Spinal reflexes intact or increased in all limbs
(1) Wing withdrawal reflex and pelvic limb reflexes are intact to

exaggerated.

(2) Vent reflex is intact to exaggerated.

g Sensation
(1) Variable losses of pain perception in the neck caudal to the

lesion and in all limbs

(2) Complete loss of pain perception is extremely rare, because
a lesion this severe would be accompanied by respiratory
failure.

h. A lesion within the center of the spinal cord (tumor or traumatic
necrosis) produces wing signs more commonly than limb signs,
because motor tracts to the wings are situated more centrally than
those to the legs.

. Diagnosis

a. Physical and neurologic examinations localize lesion to a region
of the spinal cord.

b. Diagnostic testing, including survey radiographs, CSF analysis,
myelography, and EMG, identify the etiologic agent or disease
process.

. Treatment of spinal cord syndromes depends upon the severity and
location of the lesion.

a. Cage rest

b. Medical therapy!

(1) Therapy should be initiated as soon as possible after spinal
cord injury is recognized.

(2) Corticosteroids may reduce inflammation and scavenge free
radicals. Birds on steroid therapy must be closely monitored
for decreased resistance to systemic infection. Administer par-
enteral rapid-acting corticosteroids, such as prednisolone
sodium succinate (30 mg/kg initial dose; 15 mg/kg IV/IO/IM
q8 hr & (2448 hr) if onset is within 8 hr.
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C.

(3) Pain relief may be indicated. Consider buprenorphine (0.01
to 0.05 mg/kg IM q12 hr) or butorphanol (1-2 mg/kg IM
q4-12 hr).

(4) Direct therapy at underlying cause.

Surgical intervention may be indicated in cases of vertebral in-

stability or persistent spinal cord compression. Bird size may

hinder technique.

4. Common causes of spinal cord syndromes: trauma (spinal fracture),
neoplasia, myelopathy (nutritional or toxin-induced disease),
myelitis (infectious or inflammatory disease), vascular disorder

B. Cervicothoracic Syndrome
1. Characteristics

a.

A lesion in the spinal cord within the cervical intumescence pro-
duces clinical signs that reflect damage to the central gray matter
pathways.

The spinal nerves arising from this region constitute the brachial
plexus, innervate the thoracic body wall and wings, and include
the pectoral, medianoulnar, bicipital, ventral propatagial, axil-
lary, and radial peripheral nerves.!2810

2. Clinical signs and neurologic examination?310

a.
b.

C.

-
b

Mentation, behavior, and cranial nerves unchanged

Posture affected secondarily by muscle tone

Movement and gait

(1) Weakness to paralysis in one wing (monoparesis or mono-
plegia), both wings, ipsilateral limbs, or in all four limbs

(2) Ataxia in ambulatory birds

Palpation

(1) Muscle tone is decreased (flaccid) in one or both wings.

(2) Segmental muscle atrophy in wings (muscles associated with
peripheral nerve arising from affected spinal cord segment)

(3) No pelvic limb atrophy

Postural reaction deficits in all limbs, especially the wings

Spinal reflexes

(1) Depressed or absent wing withdrawal on one or both sides

(2) Normal to exaggerated leg and vent reflexes

Sensation

(1) Variable losses of pain perception caudal to the cervical in-
tumescence

Urinary incontinence possible

Traumatic avulsion of the brachial plexus mimics the cervicotho-

racic syndrome, but limits clinical signs to the affected wing only.

(1) Monoplegia/paresis and muscle atrophy of one wing

(2) Postural reactions depressed and spinal reflexes absent in the
affected wing but normal in all other limbs

(3) Horner’s syndrome (miosis; inconsistent ptosis, enoph-
thalmos, nictitans prolapse) may occur if the vagosympa-
thetic trunk is damaged.
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XII. Thoracolumbar Syndrome

A spinal cord lesion caudal to the cervical intumescence and cranial to the
lumbar intumescences produces clinical signs that reflect damage to the
external white matter pathways. 10

A. Clinical Signs and Neurologic Examination?310
1. Mentation, behavior, and cranial nerves unchanged
2. Posture and attitude
a. Kyphosis (back slightly arched)
b. Schiff-Sherrington posture (recumbency of the bird with rigid ex-
tension of the wings)
3. Movement and gait
a. Spastic weakness or paralysis of the legs (spasticity associated with
increased extensor muscle tone)
b. Ataxia in ambulatory birds
4. Palpation
a. No segmental muscle atrophy in wings or legs
b. All muscles related to nerves of the spine caudal to a lesion may
develop generalized atrophy with long-term paralysis.
5. Postural reaction deficits in legs
6. Spinal reflexes
a. Normal wing withdrawal
b. Normal or exaggerated leg reflexes
(1) The leg undergoing testing may exhibit clonus (rapid con-
traction and relaxation).
(2) The contralateral leg may exhibit a crossed extensor reflex.
c. Normal or exaggerated vent reflex
7. Sensation
a. Variable losses of pain perception caudal to the lesion
b. Variable enhanced perception at or just cranial to the lesion

XIII. Lumbosacral Syndrome

Alesion in the spinal cord within the lumbar intumescence (lumbar, sacral,
pudendal plexus) produces clinical signs that reflect damage to the central
gray matter pathways. The spinal nerves arising from this region consti-
tute the lumbosacral plexus, innervate the legs, cloaca, vent, and tail, and
include the femoral, obturator, ischiatic, pudendal, pelvic, and coccygeal
peripheral nerves,!2.810

A. Clinical Signs and Neurologic Examination?310
1. Mentation, behavior, cranial nerves unchanged
2. Posture affected secondarily by decreased muscle tone
3. Movement and gait
a. Flaccid weakness to paralysis of the legs and tail
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4, Palpation .
a. Muscle tone decreased in the legs if the lesion is caudal to the

b.
c

d.

lumbar and/or sacral plexus
Muscle tone decreased in the vent sphincter if the lesion is caudal

to the pudendal plexus

Muscle tone decreased in the tail if the lesion is caudal to pu-
dendal plexus and caudal spinal nerves

Segmental denervation atrophy occurs in the muscles of the leg,
cloaca, and vent.

5. Postural reaction deficits in the legs
6. Spinal reflexes are altered depending upon the level of the lesion

a.

b.

C.

d.

e.

Normal wing reflexes

Normal to exaggerated leg and/or vent reflexes if lesion cranial
to lumbosacral and/or pudendal plexus, respectively

Depressed or absent pedal withdrawal reflex if the lesion is caudal
to the lumbar plexus

Depressed or absent patellar reflex if the lesion is caudal to the
sacral plexus

Depressed or absent vent sphincter reflex if the lesion is caudal
to the pudendal plexus

7. Sensation

a.

Variable losses of pain perception in the legs and vent area de-
pendent upon the level and extent of the spinal cord lesion

8. Fecal and urinary incontinence may be apparent.

9. A space-occupying mass within the kidney or pelvic canal (renal
tumor or egg) may place pressure upon the lumbosacral plexus and
its ischiatic nerve, thus mimicking the lumbosacral syndrome and
causing a depressed or absent withdrawal reflex in the legs.!!12

XIV. Neuropathic Syndrome

The neuropathic syndrome, classically known as lower motor neuron dis-
ease, refers to disease of peripheral and sometimes cranial nerves. Disease
course often has a gradual and cumulative effect, but may be self-limiting.

A. Nerves Affected in Various Combinations
1. Mononeuropathy
2. Polyneuropathy (usually bilaterally symmetric)

B. Neuromuscular Junctionopathies Mimicking Diffuse
Polyneuropathies
1. Botulism

C. Clinical Signs and Neurologic Examination'-3
1. Mentation and behavior unaffected unless diffuse disease
2. Posture and attitude unaffected unless diffuse disease
3. Movement and gait
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a. Paresis or paralysis of limb or head muscles
b. Ataxia
4. Involuntary tremors and muscle fasciculations occur occasionally.
. Cranial nerve dysfunction is uncommon.
6. Palpation
a. Reduced or absent muscle tone (hypotonia, atonia, flaccidity)
b. Neurogenic muscle atrophy
(1) Fibrosis
(2) Contractures that limit joint motion
. Postural reaction deficits if sensory nerve involvement
. Spinal reflexes reduced or absent
. Cutaneous sensation affected if sensory nerve involvement
a. Variable loss of pain (hypalgesia or analgesia)
b. Variable loss of sensation (hypesthesia or anesthesia)
¢. Abnormal sensitivity over specific feather tracts (paresthesia)
d. Self-mutilation

W

O 00 N

D. Common Causes
1. Metabolic and nutritional deficiencies
a. Hypoglycemia®® (see Chapter 10)
b. Hypocalcemia!4!5 (see Chapter 10)
c. Hypoxia
(1) Vascular disorders can induce acute occlusion of oxygen
supply to the spinal cord and/or spinal nerves and arrest all
aerobic metabolic processes (e.g., cerebrovascular accidents,
ischemic infarction, thromboembolic disease, atheroscle-
rosis, idiopathic)!216.17
(2) Clinical signs: an “aura-like” behavior while going into a semi-
conscious state, ataxia, paresis, seizures, acute death
(3) No antemortem diagnostic techniques have been described.
MRI and CT scans may be useful in diagnosing these lesions.
(4) Supportive treatment
d. Nutritional deficiencies
(1) Hypovitaminosis E&19
(a) Deficiency in tocopherol (vitamin E) commonly causes
encephalomalacia and muscular dystrophy. A variety of
age, classes, and species have been affected. Piscivorous
birds fed an unsupplemented diet of frozen fish are par-
ticularly at risk because of breakdown of this fat-soluble
vitamin during storage. Hypovitaminosis E is possibly
the cause of cockatiel paralysis syndrome.*2
(b) Clinical signs: vestibular deficits, cerebrocortical signs,
weakness, electrocardiographic abnormalities
(c) Diagnosis may be presumptive.
(i) Feedstuff, serum, and tissue analysis
(i) Response to vitamin E supplementation
(iii) Treat with oral or injectable vitamin E (Chapter 26)
(2) Hypovitaminosis B, (thiamine deficiency)?!
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(a) Deficiency in thiamine causes a polyneuropathy with pe-
ripheral nerve myelin degeneration.

(b) Clinical signs: “star-gazing”

(c) Diagnosis is presumptive based on a rapid (within hours)
response to treatment.

(d) Treat with parenteral and oral vitamin B, administration
(1 to 3 mg/kg IM q7d) and correct diet.

(3) Hypovitaminosis B, (riboflavin deficiency)*?

(a) Deficiency in riboflavin causes a demyelinating periph-
eral neuritis with concurrent axonal edema and occa-
sional neuromuscular endplate degeneration. The ischi-
atic and brachial nerves are commonly affected.

(b) Clinical signs: “curled toe paralysis” (poultry, nestling
budgerigars)

(c) Treat with parenteral and oral vitamin B complex and -
correct diet.

(d) Prognosis is guarded, because the changes are often irre-
versible

(4) Hypovitaminosis B, (pyridoxine deficiency)®

(a) Deficiency in pyridoxine

(b) Clinical signs: “jerky” gait, running gait with wing flap-
ping, seizures, death

(c) Treat with parenteral and oral vitamin B complex and
correct diet.

2. Intoxication?
a. Heavy metals
(1) Lead?:25
(a) Most common causes of toxicity of birds
(b) See also Chapters 10, 14.
(2) Zinc (“new cage syndrome”™)?¢

(a) Direct irritation of gastric mucosa may occur. Enzyme
systems throughout the body, particularly those of the
pancreas, are damaged. Exposure occurs by ingestion of
zinc source, including galvanized wire and clips, white
rust from wire, powder coated cages, pennies (minted
after 1982), and Desitin ointment.

(b) Clinical signs: ataxia, weakness, depression, lethargy,
anorexia, vomiting, polyuria, diarrhea, weight loss

(c) Diagnosis

(1) Serum or plasma levels
a) Levels above 200 pg/dl (2 ppm) suggestive
b) Blood must be collected in plastic containers or
in specifically designed trace mineral (royal blue
stoppers) glass tubes. Avoid rubber stoppers and
grommets on collection devices.
(ii) Postmortem tissue levels (pancreas, kidney, liver)
(iii) Cage, metal, and/or paint samples containing zinc
> 800-1000 ppm considered dangerous
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(d) Treatment
(i) Prevent further absorption of toxin
(ii) Removeany metallic object visualized in digestive tract. -
(i) Enhance passage of small particles by gavage ad-
ministration of warm liquified peanut butter/min-
eral oil (2:1) mixture.
(iv) Chelation therapy
a) Edetate calcium disodium injection (Calcium
versonate: 3M Pharmaceuticals; 2540 mg/kg IM
BID o 5 days, rest © 3 to 5 days, repeat prn)
b) Dimercaptosuccinic acid (DMSA, Aldrich; 25 to
35 mg/kg PO BID 5 days, rest X 2 days, repeat
3 to 5 weeks)
(v) Reduce zinc level of wire by scrubbing the wire with
a brush and mild acidic solution (vinegar).?’
b. Botulism?82?

(1) Botulism (“limberneck”) occurs most often in waterfowl after
ingestion of organic matter (plant or animal tissue) or mag-
gots that are contaminated with Clostridium botulinum spores
or concentrated toxin, respectively. The exotoxin blocks
acetylcholine release at the endplates of all motor nerves,
causing peripheral neuropathy.

(2) Clinical signs: paresis, paralysis, green diarrhea with vent
pasting. The condition classically results in generalized lower
motor neuron paralysis and parasympathetic dysfunction and
shows an ascending course affecting vent and legs initially
and later progressing to wing, neck, and head effects.

(3) Diagnosis
(a) History
(b) Identification of the toxin in the stomach contents,

serum, or plasma
() Mouse protection test wherein only inoculated mice that
are not protected by an antitoxin die

(4) Treatment .

(a) Eliminate the toxin from the gastrointestinal tract
(b) Protect bird from environmental dangers (drowning)
(c) Antitoxin not commercially available and unreliable
efficacy
(d) Provide supportive care (feeding and physical therapy)
during 2- to 3-week recovery period
c. Pesticides

(1) Organophosphates and carbamates such as carbaryl,
chloropyrifos, diazanon, malathion, and dichlorvos are
acetylcholine inhibitors, to which birds are 10 to 20 times
more susceptible than mammals.

(2) Clinical signs: tremors, ataxia, weakness, decreased proprio-
ception, paralysis, seizures, respiratory distress, progressive
bradycardia, diarrhea
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(3) Diagnosis of acetylcholinesterase inhibition is usually based
on clinical signs and the results of a cholinesterase assay of
blood, plasma, serum, or brain tissue. A decrease of 50% from
normal is diagnostic.3

(4) Treatment is aimed at reversing the toxin’s effects on the mus-
carinic or nicotinic nervous system receptors with atropine
(0.2 to 0.4 mg/kg IV, IM, SQ q 8-24 hr or pm) or diphenhy-
dramine (1 mg/kg IM), respectively. Protopam chloride (2-
PAM; 10-20 mg/kg IM) may be used only within the first 1
to 2 days after exposure for organophophate intoxication.

3. Inflammatory/infectious diseases®*12

a.

b.

Infectious agents may cause direct tissue effects or secondary in-
flammatory effects because of their presence.

Bacterial sepsis or abscess, fungal systemic infection or granu-
loma, viral systemic infection or residual damage, parasitic pres-
ence or aberrant migration

Clinical signs (dependent upon infectious agent or involved or-
gans): peripheral nerve dysfunction secondary to infiltrates, tor-
ticollis, opisthotonus, diffuse neuropathy exacerbated by excite-
ment, seizures, acute blindness (Toxoplasma gondii)

Diagnosis

(1) Culture fluid or tissue sample

(2) Serology for antibody and/or antigen titer

(3) Cytologic evaluation of fluids and/or impression smears

(4) Histopathology and immunohistochemical staining of tissues

e. Tailor treatment towards etiology.
4. Trauma

a.

Compression resulting from impact, laceration resulting from
bone fractures, and/or chemical irritation resulting from injec-
tion may injure the peripheral nerve, causing varying degrees of
damage. Neurapraxia denotes transient dysfunction (often, paral-
ysis) in the absence of structural changes. Relatively good preser-
vation of internal architecture despite damage to the axon and
subsequent peripheral degeneration defines axonotmesis. Neu-
rotmesis describes functional transection or disruption of all es-
sential internal structures.!1 The brachial plexus (spinal nerve
roots C6-T2) is the most common location for traumatic avul-
sions.3! The neuropathic syndrome in this region may include a
Hormer’s syndrome (miosis inconsistent feature of this syndrome
compared with mammals).
Clinical signs: dependent upon affected nerve but generally include
acute loss of motor and sensory function, followed by muscle at-
rophy. Flaccid paralysis of the affected limb, with loss of sensation
distal to the elbow, occurs in the case of a brachial plexus avulsion.
Diagnosis
(1) History, clinical signs, neurologic examination (level of sen-
sation and pain perception particularly important)
(2) Electrophysiologic evaluation?
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(a) EMG: Spontaneous activity may be present within a
week after denervation.

(b) NCV: Action potential may be absent with complete
nerve transection. Velocity and amplitude may be altered
in axonotmesis or neurotmesis.

Treatment

(1) Rest and supportive care with continuous neurologic
monitoring

(2) Surgery (correction of compression or entrapment, reanasto-
mosis)

(3) Physical therapy to prevent joint and muscle contracture

(4) Prognosis is determined by the level of nerve injury, the
length regenerating axons must travel to successfully rein-
nervate their target, and the alignment of connective tissue
supportive structures in the transected cord. Damage may be
transient (2 to 4 weeks) or permanent. Prognosis is poor if
there has not been improvement within 4 weeks.

5. Neoplasia®!112

a.

Glioblastoma multiforme, choroid plexus tumors, schwannomas,

astrocytomas, undifferentiated sarcomas, and hemangiomas have

all been recorded in the nervous system of birds. Neoplastic cell
proliferation may destroy or compress peripheral nerves.

Abdominal masses

(1) The pelvic nerves pass through the renal parenchyma; there-
fore renal neoplasia can cause a neuropathic syndrome. Renal
tumors have a poor prognosis, and surgical resection may not
be possible.

(2) Ovarian masses and tumors can compress the renal parenchyma.

Clinical signs: unilateral paresis (with possible accompanying ab-

dominal distention) progressing to paralysis

Diagnosis

(1) Physical and neurologic examinations localize lesion to a
peripheral nerve.

(2) History and diagnostic testing, including survey radiographs
and advanced imaging techniques (CT, MRI), identify the
mass. Histopathology is usually needed to confirm neoplastic
process.

Treatment dependent upon tumor location and type

(1) Chemotherapy

(2) Surgical excision

6. Congenital

a.

Lafora body neuropathy??

(1) A suspected degenerative defect in intracellular metabolism
causes accumulation of indigestible material (cytoplasmic in-
clusions) within neurons and a subsequent disruption in cel-
lular function.

(2) Clinical signs: myoclonus, seizures

(3) Postmortem diagnosis
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Seizures

Tracy L. Clippinger and Simon R. Platt

I. Seizure

A. Definition
1. A sudden, uncontrolled, transient alteration in behavior

2.

3.

Characterized by a change in motor activity, consciousness, sensa-
tion, or autonomic function

Accompanied by a paroxysmal electrical discharge from the brain
defines a seizure or convulsion!?

B. Phases of the Seizure Event
1. Prodrome: Behavior change preceding the seizure event
2. Aura: Actual beginning of the seizure
3. Ictus: Manifestations of the seizure
4. Postictal period: Recovery to normal behavior following the seizure

C. Types of Seizures
1. Generalized seizures

a. Manifested by symmetric and synchronous clinical signs, which

are classically tonicclonic motions accompanied by salivation,
urination, and defecation

. Supported by diffuse, symmetric dysthythmia on electroen-

cephalogram

. Classified by level of consciousness

(1) Mild (presence of consciousness)
(2) Severe (complete loss of consciousness)

. Associated with acquired or congenital cause

(1) Metabolic disorder
(2) Intoxication
(3) Primary epilepsy

2. Partial seizures

170

a. Manifested initially by focal signs that may secondarily become

generalized



b.

C.
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Supported by localized dysthythmia on electroencephalogram
Associated with acquired cause

(1) Encephalitis (inflammation/infection)

(2) Trauma

(3) Neoplasia

II. Differential Diagnosis

A. Neurologic Disease
1. Extracranial

a.

b.

Metabolic disorder

(1) Alteration of homeostasis

(2) Deficiency state

(3) Accumulation of by-products
Intoxication

2. Intracranial

e o o

Inflammatory disease

Trauma

Neoplasia

Vascular disorder

Degenerative condition
Congenital and familial disorders
(1) Malformation

(2) Primary epilepsy

B. Other Conditions
1. The following may cause transient changes in consciousness, be-
havior, or motor activity but are not accompanied by cerebral parox-
ysmal electrical discharges:

o0 o

Narcolepsy

Syncope

Behavioral disorders
Transient vestibular attacks
Weakness

III. General Considerations

A. Neuronal Excitability of the Brain
1. Varies among individual birds
2. Depends upon the reception and balance of excitatory and in-
hibitory synaptic activity
3. Seizures result whenever one of the following states occurs:

a.

b.

C.

Imbalance between inhibitory and excitatory activity at the neu-
ronal synapse

Abnormal neuronal cell membrane

Altered internal neuronal cell metabolism
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B. Diagnosis
1. Signalment, history (seizure log), and clinical picture
2. Neurologic examination?
3. Database
a. Complete blood count
b. Biochemistry panel
c. Serologic tests
(1) Infectious disease screening
(2) Toxologic screening
4. Imaging techniques
a. Survey or selective radiography
b. Computed tomography (CT)
c. Magnetic resonance imaging (MRI)
d. Nuclear imaging (Technitium-99m)
5. Ancillary testing
a. Cerebrospinal fluid analysis
b. Electroencephalography (EEG)
6. Postmortem examination (histopathology)

C. Treatment
1. Address underlying cause, particularly for extracranial seizure disorders.
2. Remove source.

a. Physically remove the offending item by appropriate procedure:
bathing, lavage, surgery, or endoscopy.

b. Decrease absorption by binders and protectants.

c. Enhance elimination by catharsis and diuresis.

3. Control seizures.

a. Diazepam limits the spread of seizure activity and elevates seizure
threshold.!

(1) Bolus (0.5 to 1.0 mg/kg IV or IO) to arrest status epilepticus.
(2) Repeat diazepam two to three times over several minutes as
needed.

b. Barbiturates (phenobarbital, pentobarbital, and primidone) de-
press repetitive electrical activity of multineuronal networks.! Ef-
ficacy of therapy is determined by achievement of consistently
high concentrations in the brain. Goal of therapy is reduction of
frequency and severity of seizures.

(1) Administer parenteral anticonvulsant to gain seizure control.
(a) Phenobarbital (1 to 2 mg/kg IV/IO or IM) q 6 to 12 hr
or to effect
(b) Pentobarbital (5 to 15 mg/kg IV/10) slowly to effect. Pen-
tobarbital stops refractory seizures due to its anesthetic
properties. Hypoventilation occurs commonly with pen-
tobarbital; therefore intubation and positive pressure
ventilation are reccommended.
(2) Convert to oral maintenance therapy within 48 hours.
(a) Phenobarbital (1 to 10 mg/kg PO) q 8-12 hr is standard
therapy.
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(b) Primidone, through its metabolites phenobarbital and
phenylethyl malonic acid (PEMA), may be an alternative
anticonvulsant. Primidone usage (125 mg/day in water
source) has been reported in an Amazon parrot.*

(3) Adjust to lowest dosage required to control seizure activity.

(4) Monitor serum anticonvulsant level.

(a) Phenobarbital (itself and as metabolite of primidone)
reaches steady state in 7 to 21 days in small mammals.

(b) The therapeutic range in small mammals for phenobar-
bital is 15 to 40 pg/ml serum and for primidone is 5 to
15 pg/ml.!

(5) Monitor serum liver enzymes and liver function every 3 to 6
months. PEMA, ametabolite of primidone, may cause greater
hepatoxicity than other anticonvulsant metabolites.

c. Gaseous anesthesia may be warranted in seizuring birds to allow
diagnostic sampling and medication. General anesthesia dimin-
ishes neurologic activity by reducing metabolic rate and, thus,
cerebral demands for glucose and oxygen.

d. Steroids and diuretics may decrease cerebrospinal fluid pro-
duction.

e. Steroids may reduce central nervous system (CNS) edema and
inflammation. Birds on steroid therapy must be closely moni-
tored for decreased resistance to systemic infection. The effect of
steroids on the gastric mucosa is unknown.

IV. Causes

A. Metabolic Disorders
A metabolic disorder is an acquired disease that develops when another
organ system fails to provide components or constituents required for
cerebral processes or fails to remove substances that hinder cerebral
processes.
1. Hypoglycemia
a. Depletion of cerebral glucose reserve does not allow adequate
energy for brain metabolic processes.
(1) Transient juvenile hypoglycemia
(2) Starvation or malnutrition
(3) Sepsis
(4) Hepatogenous hypoglycemia
b. Clinical signs: Depression, general weakness, seizures
c. Diagnosis: Blood glucose level falls below 100 mg/dl or below
half the normal value for the species.’
d. Treatment
(1) Administer intravenous 50% dextrose (1 to 2 ml/kg slowly
to effect) for immediate relief of clinical signs, while the un-
derlying cause of the hypoglycemia is being determined and
corrected.
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(a) Tissue damage may occur with perivascular leakage or
subcutaneous administration as dextrose solutions
greater than 2.5% are hypertonic.

(b) Dextrose alone should not be used in a dehydrated bird
as it will compromise acid-base balance.

(2) Administer oral glucose-containing solution directly or by
gavage to alert bird. Rub small amount of glucose-containing
substance on mucous membranes to depressed or obtunded
bird if parenteral access is unavailable.

(a) 10% dextrose

(b) Karo syrup and honey

2. Hypocalcemia
a. Inadequate calcium is present for maintenance of stable cellular
membranes.

(1) Depletion secondary to egg production

(2) Hypoparathyroidism
Parathyroidectomized birds have seizures when serum calcium
falls below 5.0 mg/dl.¢

(3) Renal disease

(4) Intestinal malabsorption

(5) Idiopathic in African grey parrots’8

b. Clinical signs: Muscle fasciculations, tremors, seizures
c. Diagnosis

(1) History often reveals poor diet consisting mainly of whole
seeds (deficient in calcium, vitamin A, and vitamin D,)°

(2) Blood calcium level falls below 5.0 to 6.0 mg/dl.58

d. Treatment

(1) Administer parenteral calcium.

(a) Intravenous: 10% calcium gluconate solution (0.5 to 2.0
ml/kg)

(b) Intramuscular: Calcium glycerophosphate/lactate solu-
tion (Calphosan: Glenwood-Palisades Co.; 0.5 to 1.0
ml/kg q 8-24 hr)

(c) Oral: Calcium glubionate syrup (Neocalglucon: Sandoz
Pharmaceuticals Corp.; 1 to 6 ml/kg directly q 12-24 hr
or 1 to 5 ml in 30 ml water daily)

(2) Corticosteroids are contraindicated, because they increase uri-
nary excretion and decrease intestinal absorption of calcium.

(3) Ensure proper diet with adequate calcium in proper balance
with phosphorus and sufficient levels of vitamin D,. Elimi-
nate high fat seed.

(4) Check serum calcium q 24 months.

(5) Prognosis depends upon severity of damage to the parathy-
roid glands and is more favorable if treatment occurs before
complete degeneration of the glands.

3. Hypoxia
a. Vascular disorders can induce acute occlusion of oxygen supply
to the brain and arrest all aerobic metabolic processes.
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(1) Ischemic infarction!0
(a) Thromboembolic disease
(b) Idiopathic

(2) Atherosclerotic reduction in carotid artery lumen (reported
in Amazon parrots!®!! and an umbrella cockatoo!?)

b. Clinical signs: An “aura-like” behavior while going into a
semiconscious state, ataxia, sudden onset of blindness, paresis,
seizures

c. No antemortem diagnostic techniques have been described.

d. Supportive treatment

4. Nutritional deficiencies

a, Seizures may occur in a bird receiving inadequate levels of vita-
mins and nutrients to support essential oxidative energy path-
ways, and thus, cellular life and processes. It may be difficult to
distinguish one particular missing element.

(1) Calcium, phosphorus, vitamin D, imbalance (see hypocal-
cemia discussion)

(2) Thiamine (vitamin B,) deficiency'? (reported in piscivorous
birds secondary to degradation of frozen fish by thiaminase
and raptors secondary to pure red meat diet)

(3) Pyridoxine (vitamin B) deficiency'®

b. Clinical signs: Ataxia, dysmetria, gait abnormalities (i.e., pyri-
doxine deficiency produces a jerky walk that progresses to rapid,
clonic-tonic head and leg movements), paresis/paralysis, seizures

c. Diagnosis
(1) Feedstuff analysis
(2) Serum and tissue analysis

d. Treatment
(1) Ensure high quality diet
(2) Provide supplemental vitamins and minerals

5. Hepatic encephalopathy

a. Cirrhotic liver is too diseased to clear toxic substances produced
in metabolic and gastrointestinal processes, which can damage
the cerebral cortex.}!4
(1) Hepatic lipidosis
(2) Mycotoxicosis!s
(3) Hemochromatosis

b. Clinical signs: Depression, behavioral disorders, ataxia, seizures

c. Diagnosis
(1) Alterations in liver enzyme levels signal hepatic cell damage.
(2) Metabolite measurement indicates status of hepatic function.

(a) Serum bile acids
(i) Evaluates enterohepatic circulation and the extrac-
tion of bile acids following their emulsifying role in
fat digestion
(ii) Signals hepatopathy whenever spontaneous and/or
postprandial concentrations elevated
(b) Ammonia tolerance test
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(i) Evaluates catabolism of protein or exogenous
ammonia
(ii) Signals hepatopathy whenever postprandial plasma
concentrations elevated
(iii) Reported use in Toco toncan with hemochromatosis!é
(c) Consider parallel testing in asymptomatic bird of same
species to enhance diagnostic value.
(d) Evaluation of bile acids appears to be a safer and more
reliable test of hepatic function.
d. Treatment

(1) Direct therapy toward underlying cause of hepatic failure.

(2) Lactulose syrup may indirectly lower blood ammonia con-
centrations through its usage by intestinal bacteria.!?

(a) Hydrolysis creates acid environment that promotes non-
diffusible form of ammonium.

(b) Hydrolysis provides carbohydrate source that generates
lower amounts of ammonia waste.

(c) May promote mild osmotic diarrhea.

(3) Neomycin sulfate or metronidazole may indirectly decrease
the formation of ammonia by reducing the quantity of bac-
teria that are potent generators of ammonia in the colon.!

(4) Low-protein, high-carbohydrate, high-quality protein diet
with a vitamin supplement may provide symptomatic relief
while the underlying hepatopathy is corrected.!¢

6. Uremic encephalopathy
a. Severely diseased kidney is unable to excrete nitrogenous by-
products (cause direct damage to neurons) or to maintain elec-

trolyte balance. 8 17

b. Clinical signs: Stupor, seizures, emesis
c. Diagnosis
(1) Hyperuricemia signals inadequate renal tubular secretion.
(2) Glucosuria suggests damaged renal absorption.
d. Treatment
(1) Fluid diuresis
(2) Supportive care
7. Acid-base and osmolality disorders
8. Hyperthermia

B. Intoxications
1. Lead?02!

a. Peripheral weakness results from demyelination of nerves and
block of presynaptic transmission by competitive inhibition of
calcium. Seizures result from diffuse perivascular edema, accu-
mulation of cerebrospinal fluid, and necrosis of nerve cells.2! All
body systems may be affected, with particular concemn to
hematopoietic, digestive, and nervous systems.

b. Clinical signs: Lethargy, depression, weakness, circling, ataxia,
paresis, paralysis, blindness, seizures, diarrhea, polyuria
(hemoglobinuria in some species)
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c. Diagnosis

(1) History of exposure. Common sources (lead-based paint, lead
shot, solder, fishing sinkers, linoleum, putty, ceramics and
automobile exhaust) shown to contribute to cumulative lead
concentrations in body tissues?

(2) Hypochromic regenerative anemia

(3) Whole blood analysis

(4) Radiographic suggestion of metal density

d. Treatment

(1) Prevent further absorption of toxin.

(a) Remove any lead object visualized in digestive tract.

(b) Enhance passage of small particles by gavage adminis-
tration of warm liquified peanut butter/mineral oil (2:1)
mixture.

(2) Chelation therapy
(a) Edetate calcium disodium injection (Calcium versonate:

3M Pharmaceuticals; 25 to 40 mg/kg IM BID X 5 days,
rest X 3 to 5 days, repeat prn)

(b) Penicillamine (Cuprimine: Merck & Co.; 55 mg/kg PO
BID)

(c) Dimercaptosuccinic acid (DMSA, Aldrich; 25-35 mg/kg
PO BID X 5 days, rest X 2 days, repeat cycle 3 to 5 weeks)

2. Organophosphates and carbamates
a. Two types of neurologic syndromes and corresponding clinical
signs exist:

(1) Acute toxicity wherein seizures result from excessive stimu-
lation of acetylcholine (parasympathetic) receptors resulting
from toxin binding and subsequent inactivation of acetyl-
cholinesterase??

(@ Clinical signs may include tremors, respiratory distress,
progressive bradycardia, ptyalism, diarrhea, and seizures.

(2) Delayed toxicity wherein organophosphate ester induces pri-
mary axonal degeneration of the central and peripheral ner-
vous systems, with secondary myelin degeneration?* .

(a) Clinical signs may include ataxia, weakness, decreased
proprioception, and paralysis.

(3) Binding of acetylchloinesterase considered irreversible with
organophosphate intoxication and slowly reversible resulting
from spontaneous decay with carbamate intoxication.

(4) Birds considered 10 to 20 times more susceptible to toxicity
than mammals.?*

b. Diagnosis

(1) History of exposure

(2) Acetylcholinesterase concentration?02
(a) Plasma, serum, and/or brain tissue level
(b) Decreased concentration by 50% of normal level con-

sidered diagnostic

(c) Parallel testing in bird of same species

(3) Identification of toxic substance
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c. Treatment

(1) Atropine (0.2 to 0.4 mg/kgIV, IM, SQ q 8-24 hr or pm) blocks
the muscarinic signs (miosis, salivation, bradycardia, emesis,
diarrhea).

(2) Diphenhydramine (1 mg/kg IM) blocks the nicotinic signs
(fasciculations, weakness).

(3) Pralidoxime chloride, 2-PAM (Protopam: Wyeth-Ayerst; 10
to 100 mg/kg IM) may be used only within the first 1 to 2
days after exposure for organophosphate intoxication.

3. Other chemical intoxicants for which no antidote is available
a. Excess amounts of some chemicals may cause excessive stimula-

tion of the CNS and may produce dose-dependent seizure activity.

(1) Chlorinated hydrocarbons

(2) Strychnine

(3) Metaldehyde

(4) Therapeutic agent overdosage
(a) Dimetridazole (no longer available in United States)
(b) Metronidazole

(5) Domoic acid neurotoxin (produced by marine diatoms)?¢

(6) Chocolate (theobromine and caffeine constituents)

C. Inflammatory/Infectious Diseases (Encephalitis,

Meningoencephalitis, Encephalomyelitis)

1. Any infectious agent or disease process may cause inflammation to
the cerebrum by primary destruction or invasion, ischemia or vas-
culitis, edema or swelling, and direct toxic effects of inflammatory
cells on neurons, axons, or myelin. A subacute progressive disease
process may produce systemic signs of illness and may be accom-
panied by various neurologic signs, including seizures.

a. Bacterial
(1) Acute septicemia
(2) Chlamydiosis?’
b. Fungal
(1) Granuloma formation in cerebrum
(2) Aspergillosis
c. Viral
(1) Paramyxovirus (velogenic viscerotropic Newcastle’s disease)?
(a) Clinical signs are variable depending upon the virulence
of the strain and the species of bird affected.
(b) Respiratory, digestive, and neurologic signs
(c) Neurologic signs include depression or hyperexcitability,
vestibular signs, muscle tremors, paresis or paralysis, and
seizures.
(2) Herpesvirus (duck viral enteritis)!728
(a) Highest mortality in naive waterfowl exposed to asymp-
tomatic carriers
(b) Clinical signs include lethargy, ataxia, seizures, photo-
phobia, serosanguinous nasal discharge, and hemor-
rhagic diarrhea.
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(3) Picornavirus (duck viral hepatitis)!728
(a) Highest mortality in ducklings
(b) Clinical signs include lethargy, opisthotonos, seizures,
and death.
(4) Equine encephalomyelitis viruses!%.28
(a) Mosquito vector
(b) Often innocuous to indigenous wild bird population
(c) Clinical signs include torticollis, opisthotonos, tremors,
staggering, and seizures
d. Parasitic
(1) Aberrant larval migration
(2) Toxoplasmosis
2. Diagnosis
a. Identification of organism through culture or histology
b. Serologic evidence of antigen itself or of antibody response
c. Cerebral fluid analysis
3. Treatment
a. Antibiotics, antifungals, preexposure vaccination, antiparasitics
b. General supportive, antiinflammatory, and anticonvulsant therapy

D. Trauma
1. Concussive force to cerebrum may cause direct neuronal injury or
residual damage resulting from scar formation.
2. Clinical signs: Altered consciousness and seizures
3. Diagnosis
a. History of trauma
b. Radiographic visualization of skull fractures suspicious
c. Evidence of hemorrhage at site of injury
4. Treatment for acute head trauma
a. Cage rest in cool environment
b. Administer parenteral rapid-acting corticosteriods, such as pred-
nisolone sodium succinate (30 mg/kg initial dose; 15 mg/kg

IV/IO/IM q 8 hr X 24-48 hr). Consider prophylactic use of gas-

trointestinal protectant agents during steroid treatment period.

Elevate head 30 degrees in recumbent patients.

Hyperventilate with oxygen delivery in intubated patients.

e. Consider diuretic (mannitol: 250-1000 mg/kg IV slowly over 30
minutes +/— furosemide: 0.15-2 mg/kg SQ q 4-12 hr) or inves-
tigational agents (DMSO=dimethyl sulfoxide as a 10% solution:
100-1000 mg/kg IV slowly over 45 minutes; caution low safety
margin) if deterioration in mentation and cranial nerve function.

a0

E. Neoplasia
1. Seizures result from destruction or compromise (compression, dis-
tortion, or insufficient blood supply) of vital neuronal elements.
a. Both primary and secondary (metastatic) lesions have been iden-
tified in rare cases.!01829
b. Pituitary adenoma in young male budgerigars produces a classic
syndrome of neurologic signs: somnolence and seizures that are
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accompanied by incoordinated wing-flapping and clonic leg-
twitching and followed by a period of unconsciousness.3
c. Enlarged thyroid glands may indirectly cause cerebral congestion
secondary to occlusion of venous drainage (jugular stasis - reported
in budgerigars'%)
2. Clinical signs vary dependent upon tumor location and size, and may
include inability to perch, incoordination, tremors, and seizures.
3. Diagnosis
a. Imaging techniques
4. Treatment
a. Supportive care and anticonvulsant therapy
b. Steroid therapy may provide temporary relief
c. Surgical excision ideal but may not be practical

E Anatomic, Congenital, and Familial Disorders
1. Hydrocephalus
a. Seizures may occur in a bird with malformation of the skull, ex-
pansion of cerebral ventricles, and/or increased amount of cere-
brospinal fluid that compresses the cerebrum (reported in a cock-
atoo,!® Affican grey parrots,2*3! and a yellow-collared macaw?’).
b. Clinical signs vary: dementia, irritability, ataxia, seizures, blindness
c. Diagnosis
(1) Antemortem diagnostics include ultrasonography, CT, and
MRI.! :
(2) Typically diagnose from postmortem examination
d. Treatment
(1) Symptomatic seizure control
(2) Prednisone (0.5 mg/kg PO q 1248 hr) may encourage de-
creased production of cerebrospinal fluid,?2 but must be used
cautiously in long-term situations for avian patients.
2. Lafora body neuropathy
a. A suspected degenerative defect in intracellular metabolism
causes accumulation of indigestible material (cytoplasmic inclu-
sions) within neurons and a subsequent disruption in cellular
function (reported in cockatiels!?:33).,
b. Clinical signs: Myoclonus, seizures
c. Postmortem diagnosis
3. Primary epilepsy
a, Primary epilepsy is characterized by recurrent seizures arising
from a nonprogressive, nonpathologic intracranial process.
(1) Inherited biochemical defect (reported in chickens,® red-
lored Amazon parrots,’5 and greater Indian Hill mynahs!7)
(2) Acquired cerebral insult and residual brain damage
b. Clinical signs: Intermittent and varying seizure activity
c. Diagnosis
(1) Normal diagnostic tests yield diagnosis by exclusion
(2) EEG
(a) Paroxysmal bursts of diffuse electrical activity during seizure
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(b) Recognize limitations: EEG is difficult in any species;
limited knowledge of normal and limited availability of
equipment and trained personnel to make and evaluate
the EEG; and the EEG may be normal between seizures®

d. Treatment through anticonvulsant therapy (see Treatment p 172)
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Straining and

Reproductive Disorders

Michael D. Doolen

I. Tenesmus

A. Egg Binding
1. Signalment

a.

C.

d.

€.

Single female pets that are strongly bonded to their owner or to

inanimate objects, such as mirrors.

(1) Budgerigars, cockatiels, lovebirds, and finches present most
commonly, larger species present occasionally.

Females that are allowed to produce multiple clutches without

rest periods between clutches, especially if the eggs or immature

young are pulled from the nest to increase production.

Immature females that are breeding for the first time, or older birds.

Females with a history of laying malformed or soft-shelled eggs.

Females with a history of previous reproductive problems.

2. Diagnosis is based on confirmation of the presence of an egg by pal-
pation or radiographic films, along with historical and clinical evi-
dence of egg binding.

a.

History

(1) Recent egg laying.

(2) Behavioral changes (e.g., nest-building activity, masturba-
tion, regurgitant feeding, increased territorial aggression, in-
creased intimate interaction with owner or mate).

(3) Fewer droppings and increased volume of droppings, espe-
cially in the moming.

(4) Marginal nutrition
(a) Low vitamin A level results in increased thickening of

mucosal epithelium of oviduct and thickened mucus.
(b) Low vitamin E and selenium levels may result in de-
creased muscle tone.
(c) Hypocalcemia causes decreased muscle tone.
(d) Overall marginal nutrition

183
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b. Clinical findings
(1) Distended abdomen (abdomen normally is concave); an egg may

be evident on abdominal palpation unless it is not well calcified.

(2) Wide-based stance.

(3) Droppings stuck to feathers around the vent because the bird
is unable to lift its tail high enough for droppings to clear.

(4) In advanced stages: Depression, fluffed feathers, weakness, de-
hydration, dyspnea, and lameness caused by nerve compression

(5) Prolapsed oviduct, with or without egg

c. Radiographic films: One or more calcified or partly calcified eggs
in the abdominal cavity. Estrogen-induced hyperostosis often is
seen as calcification of the medullary cavities of the long bones
(femur, tibiotarsus, and ulna).! The egg may be oversized com-
pared to the distance between the distal ends of the pubic bones.

d. Clinical pathologic studies: Normally the serum calcium is elevated
during egg laying.2 In advanced stages of egg binding, the serum
calcium may be normal or decreased. Protein and cholesterol may
be elevated. Other abnormalities usually are attributed to the bird’s
health status and the amount of stress on the system at the time.

3. Treatment

a. Stage 1: No depression, still perching and eating normally, no
prolapse, straining less than 24 hours.

(1) Environment is warmed to 29° to 35° C (85° to 95° F).

(2) The vent and distal oviduct are lubricated with K-Y jelly
(petroleum jelly is not used).

(3) A calcium injection is administered (100 mg/kg given intra-
muscularly).

(4) An oxytocin injection is given, or topical PGE, (Prepidil gel)
is used.

(a) Oxytocin: 5 to 10 IU/kg given intramuscularly, but only
if no physical obstruction is suspected, because oviductal
rupture or reverse peristalsis may occur.

(b) Prepidil: 0.01 to 0.03 ml applied topically to the opening
of the shell gland within the cloaca.

b. Stage 2: Depression, not perching, other severe signs, straining
longer than 24 hours, especially if conservative measures have
not resulted in oviposition within 24 hours.

(1) Manual removal of the egg: I prefer to induce anesthesia with
isoflurane in most cases before attempting to remove the egg,
especially if the bird is fractious or dyspneic. The cloaca is di-
lated with lubricated, cotton-tipped applicators. Using gentle
pressure with the thumb and index finger, the egg is manipu-
lated caudally toward the cloaca. The pressure should be di-
rected from the sides rather than ventrodorsally. Often the
vaginal opening into the cloaca is constricted. Gentle dilation
of the opening with a cotton-tipped applicator often allows di-
rect visualization of the egg, which is imploded by suction. The
shell fragments may be gently removed with forceps or may be
left in the shell gland. They usually pass within 24 hours. If the
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oviduct has ruptured or if multiple eggs are present, an ab-

dominal exploratory and salpingectomy may be required.

(2) Percutaneous ovocentesis may be required if the egg cannot
be visualized. The needle is directed through the abdominal
wall from a lateral approach so that the egg is not pushed dor-
sally, which may put a dangerous amount of pressure on the
kidneys and associated vessels.

(3) Prolapse reduction is required if the shell gland, with or
without the egg, has prolapsed out of the cloaca. If the tissue
is not yet necrotic from vascular strangulation, the egg is re-
moved through the vaginal opening, if possible, or through
an incision made in a less vascular area of the oviduct. The
incision is closed, and the oviduct is replaced within the ab-
domen. If the vaginal opening can be visualized, the everted
oviduct should be reduced to its natural position with a lu-
bricated, cotton-tipped applicator; if the oviduct is simply
pushed into the cloaca, it may remain everted in the cloaca.

(4) Medical treatment as needed
(a) Fluids (see Chapter 26).

(b) Dextrose (see Chapter 26).

(c) Nutritional support: I prefer a rice-based, commercially
available formula, Emeraid II, made by the Lafeber Co,
Comell, IIL.

(d) Antibiotics (in cases of prolapse): I prefer enrofloxacin,
15 mg/kg, given intramuscularly.

B. Cloacal Papilloma
1. The condition is seen primarily in New World psittacines (Amazons,
hawk-headed parrots, macaws, and conures); most commonly in im-
ported birds.
2. The etiology is unknown; a viral cause is likely but has not yet been
documented.
3. Clinical signs and diagnosis

a.

b.

Straining, malodorous stools, soiled vent, and partial cloacal pro-
lapse with inflamed tissue protruding in more severe cases.
Routine blood test results usually are unremarkable. The white
cell count may be elevated because of a secondary infection. Bac-
terial culture and sensitivity testing is indicated to document
these infections.

All physical examinations should include everting the cloaca with
a cotton-tipped applicator to examine the mucocutaneous junc-
tion, the most common site of papillomatous lesions. Lesions
may vary from diffuse or multifocal inflammation to discrete
masses with a “raspberry” appearance. These masses may be
broad based or pedunculated. A small amount of 5% acetic acid
applied to the tissue will turn the lesions white, but a definitive
diagnosis is made by histopathologic studies.

In some cases lesions occur in the oral cavity, most commonly
at the edge of the opening of the glottis or the choana, causing
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upper respiratory signs. Lesions may occur anywhere in the gas-
trointestinal tract. Internal papillomatosis has been implicated in
an increased incidence of bile duct and pancreatic duct carci-
nomas in affected birds.3

4. Treatment

a. Any secondary bacterial and fungal infections are treated with an
appropriate antibiotic or antifungal agent.

b. Large masses may be debulked surgically, but electrocautery or
chemical cautery (silver nitrate), or both, may be the most ef-
fective treatment. A hemoclip may be put across the base of some
of the lesions before they are excised. It usually is not possible
to eliminate the disease, which may recur in times of stress. I have
had limited success with a cloacotomy procedure that eliminates
diseased tissue more extensively, but strictures of the vent are a
common side effect.

c. It is important to take measures to improve the bird’s immune
status through nutritional improvement and stress reduction.

d. Immune therapy has shown promise in preventing recurrence. I
use alfa-interferon (50,000 IU/kg given intramuscularly once
daily for 5 days, then once weekly for 2 months, then once
monthly thereafter), and I have seen a dramatic decrease in the
incidence of recurrence with this regimen.

C. Enteritis, Colitis, Cloacitis
1. Possible etiologies (see Chapter 4)
a. Bacterial
b. Parasitic
c. Viral
d. Fungal

D. Neoplastic Disease

1. Neoplasms may cause straining directly by affecting the lower gas-
trointestinal tract or oviduct, or indirectly by displacing and crowding
the gastrointestinal or reproductive tract.

2. Reproductive tract
a. Cystic hyperplasia
b. Carcinoma, adenocarcinoma

3. Other neoplastic disease that may cause straining
a. Renal adenocarcinoma
b. Intestinal or cloacal carcinoma and adenocarcinoma
c. Intestinal leiomyosarcoma

II. Infertility

Infertility may be caused by disease that directly involves the reproductive
tracts and by generalized disease conditions, poor nutrition, lack of ade-
quate nesting territory, or behavioral problems? (see Chapter 16).
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A. Female Infertility
1. Egg peritonitis
2. Generalized disease state
3. Ectopic eggs
4. Chronic egg laying
5. Abnormal eggs
6. Salpingitis
7. Immaturity
8. Mate incompatibility

B. Male Infertility

NNV B WN =

. Orchitis

. Generalized disease state

. Prolapse of phallus in waterfowl

. Seasonal changes

. Low sperm count or poor quality semen
. Immaturity

. Mate incompatibility

III. Behavioral Problems Caused by Reproductive
Hormonal Pressure

See Chapter 8.

A. Effect of Reproductive Hormones

1. When reproductive hormonesare stimulated, several types of abnormal
behavior may be seen. Hormonal and other pharmaceutical treatments
usually are only palliative. Most cases require consultation about be-
havioral modification techniques to achieve long-term improvement.
a. Masturbation is more common in males, but females may also

display this behavior. It sometimes results in trauma to the skin
and vent. Administration of human chorionic gonadotropin
(HCG), 1000 IU/kg given intramuscularly every third day for two
to four administrations, often is an effective temporary measure.

b. Excessive “feeding” regurgitation sometimes is seen in males of the

smaller species that chronically regurgitate to feed their “mate”
(e.g., the owner, a mirror, a toy). In some cases these birds actu-
ally lose weight and begin to suffer from malnutrition. These
birds often respond to HCG administration (as described above).

. Displacement bebaviors may be seen in birds that strongly desire to

reproduce. These birds usually are bonded to the owner and are
given all the things at a young age that they would spend years
achieving in the wild: a secure flock environment (almost any
living thing within the household is considered a flock member),
adequate dominance within the flock, nesting territory, good
food, and a bonded mate. Unfortunately, the “mate” is usually a
human and is not anatomically correct, so the behavior ritual that
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should end with babies to raise is interrupted. The bird sometimes
then begins to display one or more displacement behaviors. It is
interesting to note that the small species mentioned above that
have a tendency for chronic egg laying rarely manifest behavioral
feather picking. On the other hand, larger species rarely are
chronic egg layers, but these species do show behavioral picking.
(1) Three common forms of displacement behavior:

@

b
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Embryologic Considerations

Glenn H. Olsen

I. Anatomy of the Female Reproductive Tract
A. Yolk Forms in the Ovary

1.

Protoplasm with nucleus (called a blastoderm after fertilization or a
blastodisc if unfertilized) is found on the outer margin of the yolk.

B. Yolk Passes into the Oviduct (during Ovulation)

1.

Oviduct: The oviduct is composed of five sections: the infundibulum,
magnum, isthmus, uterus (shell gland), and vagina. In most bird
species only the left ovary and oviduct are developed. Falconiformes
have both ovaries, but usually only the left one is functional.! Paired
functional ovaries are found only in the brown kiwi.!

. Ovarian pocket: The left abdominal air sac tightly encloses the ovary

except caudally at the opening to the infundibulum.

. Internal laying: If the infundibulum fails to envelop the yolk, the yolk

will enter the coelomic cavity. It can be absorbed within 24 hours,
can become walled-off necrotic tissue (Fig. 12-1), or can break apart,
causing a generalized peritonitis (egg peritonitis). Internal laying
most often occurs in association with the first or last eggs laid in the
clutch or season.!

. Fertilization: Fertilization occurs in the upper infundibulum (funnel

portion). First cleavage occurs 4 to 5 hours after ovulation.

. Albumin and the inner and outer shell membranes are laid down in the

magnum and isthmus, respectively.

. Vaginal sphincter: The vaginal sphincter marks the division between

the vagina and the uterus.

. Uterus (shell gland): The uterus, which is S shaped in galliformes, con-

tains smooth muscle and connective tissue. The egg remains in the
uterus for most of its transit time down the oviduct. Most of the cal-
cification process occurs in the uterus.

. Plumping: During the first one fourth of the egg’s time in the uterus,

fluid is added to the albumin in a process called plumping.
189
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Fig. 12-1 Walled-off, necrotic yolk material removed from the coelomic
cavity of a black duck. The infundibulum had failed to envelope the de-
veloping egg, which was released into the coelomic cavity.

9. Calcification: During the last three fourths of the egg’s time in the
uterus, calcification ofthe egg occurs rapidly, forming the hard shell.
In chickens, every 15 minutes the uterus withdraws from the blood
flow the equivalent of the total normal circulating calcium; thus the
process of calcification places an extreme demand for calcium mo-
bilization on the laying female.

C. Obstruction or Egg Binding

Obstruction of the oviduct is a common problem in many species.
Causes include necrotic egg material in the oviduct, abroken egg, failure
ofthe uterus to lay down shell material (resulting in a soft-shelled egg),
infection in the oviduct, hypocalcemia, selenium or vitamin E defi-
ciency, senility (older birds have more obstructions with no known ex-
planation), excessive egg production, obesity, lack ofexercise, heredity,
stress, or cystic right oviduct.23

1 Occurrence: Oviductal obstruction occurs more often in cockatiels,
lovebirds, canaries, finches, and quail (Table 12-1) but may occur in
any species.

2. Clinical signs: In small species, the bird sometimes isfound dead. Other
signs are depression, reluctance to fly or perch, staying on the bottom
of the cage, drooped wings (canaries), straining, and tail wagging.

3. Diagnosis: History, clinical signs, palpation, and possibly radiog-
raphy (in large or obese birds) are used in diagnosis. The presence
ofan egg alone, without other clinical signs, is not diagnostic ofegg
binding (see Chapter 11).

4. Treatment
a. Early egg binding: Early egg binding may respond to manual at-

tempts to deliver the egg, in which the egg is gently pushed ven-



Table 12-1

Common egg-laying problems in birds seen in veterinary practice

Species

Condition African grey Amazon Cockatoo Cockatiel Budgerigar Lovebird Macaw Canary Finch Waterfow! Quail Crane Raptor
M et"ﬁs k2 2] 2 2] *hk
Yo'k Deﬂtomls Rk Rk Rk * * 22 *hk TRk

Ovid l l I l I.on * ki ik Rk Rk * hk *

Cloacal prolapse bl bl * *
c'oml papi“oma hk Tk hh

Upom m Osi S hek ki

Abdominal hemia bl bl * bl bl

Neoplasm b

Pl’oloﬂg@d egg |ay|ﬂg Rk 224 hk Rk Rk Tk

Ectopic eggs * * *

Oviductal prolapse * * * *

Diabetes mellitus following b *

yolk peritonitis
Data from Rosskopf WJ, Woerpel RW: Pet avian ics, First on and Avian Medicine, 1987, pp 213-231.

suonviapisuoy) nSojolquiy

161



192  Embryologic Considerations

trally and caudally. Lubrication of the vent with K-Y jelly may
help. If the hen is not in poor condition, additional measures
can be taken: an injection of calcium (Calphosan, 0.5 to 1.5 ml/kg
given intramuscularly), administration of fluids, and application
of PGE, (Prepidil Gel) topically to the opening of the shell gland
(uterus) within the cloaca, followed by placement of the bird in
a warm (29.4° to 35° C [85° to 95° F]), dark, humid area may re-
sult in delivery of the egg within 30 minutes.* Prepidil is used
only if the oviduct is considered intact and no adhesions are pre-
sent (nonobstructive egg binding). If the egg is not delivered and
the bird is not showing distress, the process may be repeated.

b. Complicated egg binding: If the bird is in distress, immediate ac-
tion should be taken to give supportive care, after which ma-
nipulations can proceed to deliver the egg. Isoflurane anesthesia
often is used. The vent can be cleaned, lubricated with K-Y jelly,
and dilated with a forceps or small speculum. If this fails to de-
liver the egg, an 18-gauge needle is introduced into the egg, and
the contents are removed (ovocentesis), which causes the egg to
collapse inward on itself. Usually the remains of the egg are de-
livered in 1 to 2 days. If the egg is high in the oviduct, the egg is
manipulated against the abdominal wall, the 18-gauge needle is
inserted through the abdominal wall and oviduct into the egg,
the contents are aspirated, and the egg is allowed to collapse in
on itself for delivery in 1 to 2 days.* The bird is given supportive
care, including calcium injections and Prepidil, as outlined
above. A laparotomy may be needed to remove egg material, es-
pecially if adhesions or a ruptured oviduct is present, or a hys-
terectomy may be required (see Chapter 24).4

II. Early Embryonic Development

A. Rapid Cell Division

1. Division occurs as an egg passes down the oviduct.

2. Blastula: At egg laying, the embryo is as large as 60,000 cells in a cir-
cular disc called a blastula, or blastoderm. Some authors refer to the
unfertilized cytoplasmic material on the yolk as the blastodisc.!

3. Gastrulation: Gastrulation is the process by which the blastula folds
in on itself to become the initial embryonic gut.

B. Blastula
1. At egg laying, the blastula may be visible to the observer (if the egg
is broken open).
2. Special stains can be used to identify the presence of a blastula; this
is important to determine whether an egg is fertile.’

C. Egg Membranes
The amnion, chorion, and allantois (Fig. 12-2) are living tissue mem-
branes that develop from the embryo.6
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Fig. 12-2 A drawing of the egg membranes.

1. Amnion and chorion: The amnion and chorion develop as folds of
the body wall and encircle the embryo. The amnion forms a fluid-
filled sac in which the embryo develops and moves.

2. Allantois: The allantois, an extension of the embryonic digestive

tract, fuses with the chorion to form the chorioallantoic membrane.
This membrane grows to lie under the shell and functions in respi-
ratory exchange through the shell and in calcium mobilization.

3. Vitteline membrane: Another pouchlike outgrowth surrounds the yolk

material to form the yolk sac. During the last third of incubation and
in the first few days after hatching, this sac produces enzymes to di-
gest the yolk material, and blood vessels in the sac function in the
absorption and transport of nutrients to the developing embryo. The
remnant of the yolk sac forms Meckel’s diverticulum (see Chapter 5).

4. The critical development of the egg membranes occurs in the first

half of incubation. During this time the embryo is especially sus-
ceptible to trauma that can disrupt normal development.

HI. Causes of Infertility
A. Causes Directly Related to Parent Birds

1. Age of parent birds: Fertility is diminished in both new breeders and
older birds.

2. Muscular, skeletal, or neuromuscular disorders: Any injury or disease

that impairs the bird’s ability to copulate properly reduces fertility.

3. Metritis, orchitis, or systemic infections: These conditions in either

parent bird can reduce fertility.

4. Neoplasms: Testicular and ovarian neoplasms are common in aged

budgerigars and sometimes in other psittacines, accounting for 4.3%
of reproductive problems in one study.” Ovarian or oviductal neo-
plasms can become quite large; however, when this occurs, usually
no eggs are produced. Lymphomatosis can adversely affect testicular
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or ovarian function, resulting in infertility. Cystic hyperplasia of the
oviduct occurs in budgerigars and gallinaceous birds but generally
results in failure to lay eggs rather than in infertile eggs.

5. Genetic factors: Hybrid birds often are infertile. Occasionally ge-
netic factors render a single bird infertile. The fertility characteris-
tics of male birds are inherited.2’

6. Behavioral factors: Any behavior in either bird that prevents mating
leads to infertile eggs. Young, immature birds may be sexually inex-
perienced. Birds may be improperly imprinted, taken away from
parent birds at too early an age, be unfamiliar with the mate, or dis-
play mate incompatibility. In monogamous species, mate familiarity
(pairing with the same mate yearly) increases male reproductive suc-
cess and decreases aggression.

7. Obesity: Some psittacines become too obese to breed properly.

B. External Causes

1. Husbandry factors: These include inadequate housing, incorrect nest
box or substrate, loose or uncomfortable perches that prevent
mating, incorrect photoperiod in birds housed inside, excessive dis-
turbances, incorrect pairing (creating homosexual or incompatible
pairs), improper imprinting (bird imprinted on caregiver and not
conspecifics), and lack of visual barriers between pairs.

2. Environmental factors: Proper light cycles (usually increasing day-
light for most light-sensitive species, proper temperature, humidity,
rainfall, and other environmental clues must be present for most
species to breed successfully.

3. Nutrition: Psittacines on all-seed diets may be deficient in vitamins
A, D, and E. Vitamin A is needed for reproductive gland function,
vitamin D, for proper calcium metabolism, for egg shell formation,
and vitamin E for spermatogenesis. A low calcium level in the diet
(below 0.3%) prevents or stops egg laying in gallinaceous birds and
is presumed to cause similar problems in psittacines. A low calcium
level in the diet of cockatiels and other small psittacines may con-
tribute to egg binding.

IV. Incubation

Generally, success in hatching is best achieved by natural incubation. How-
ever, various factors, such as the need to multiple clutch a pair of birds,
unreliable incubating parents, cannibalism, sickness or death of the parent
bird, inclement weather, or the threat of disturbances, all can prompt the
aviculturist to turn to artificial incubation.

A. Natural Incubation
1. Parent incubation or incubation by foster parents of the same or re-
lated species or by unrelated species with similar incubation char-
acteristics
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2. Advantages

a. Separate facilities are not needed to incubate eggs (or subse-
quently to raise chicks).
Naturally incubated eggs are not subject to electrical power failures.
Natural incubation may enhance the pair bond of parent birds.
Artificial incubators do not duplicate the temperature gradient
from top to bottom of the egg.?
3. Disadvantages

a. The parent birds may accidentally or deliberately destroy the eggs.

b. The risk of disease transmission from parent birds, nest material,

or other debris is higher.

c. Predators may be a threat.

d. Parent birds may abandon the nest at a critical period.

e. The ability to monitor embryonic development is diminished.?

a0 o

B. Artificial Incubation
Good artificial incubation depends on careful control of several factors.
1. Temperature: Temperature is the critical factor in artificial incuba-
tion. Each thermostat should be carefully calibrated, because normal

egg development occurs only within a narrow temperature range. A

temperature that is too high or too low can result in death of the

embryo. For example, a temperature that is too high by as little as
1° to 1.5° C (2° to 3° F) results in embryo death. The surviving em-
bryos are small and weak and have unhealed navels or exposed yolk
sacs. An elevated incubation temperature increases the incidence of
scissor bills, curled