








une disorders in puppies and kittens

Hypersensitivity

Type | hypersensitivity is clinically characterized by urticaria and angioedema
which are not specific to young animals but can affect puppies and kittens.

e Canine atopic dermatitis (CAD) is a Th2 modulated response, leading to a
multifactorial inflammation in a skin barrier dysfunction context. Breeds
predisposed to this pruritic dermatitis include West Highland White Terriers,
French Bulldogs, Labrador Retrievers, Boxers, Dalmatians, Jack Russell
Terriers, and Shar-Peis. Lesions are most commonly localized on the face
(ears, lips, peripalpebral region), digits, and axillar/inguinal/perineal areas,
with erythema and papules, and can progress to excoriations (pruritus),
alopecia, lichenification, and hyperpigmentation (Figure 4). The diagnosis is
based on Favrot’s criteria [Table 1) targeting the clinical pattern in combination
with the medical history. A rigorous diagnostic decision tree including an
elimination/challenge diet trial will help lead to a diagnosis of CAD. Long-term
management is based on a personalized multi-drug treatment, also targeting
the multifactorial environmental etiology.

o Feline atopic skin syndrome (FASS] includes different clinical manifestations
mediated by presumed allergic reactions. Similar to CAD, the onset is around
6 months of age and requires the same diagnostic and management approach.
- Miliary dermatitis (pruritic small papules surrounded by crusts spread over
the whole body).
- Self-induced alopecia (pruritic alopecia of the lower abdomen following
intense licking or biting).

Figure 4. CAD lesions on the head of a French Bulldog, showing perioral
erythema (a). Inguinal and perigenital erythema associated with CAD (b).
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Table 1. Favrot’s criteria.

Use

Reliability

Set 1:

1.

2

o 3 o~ U1

Age at onset < 3 years

. Mostly indoor
3.

Corticosteroid-responsive
pruritus

. Chronic or recurrent

yeast infections

. Affected front feet

. Affected ear pinnae

. Non-affected ear margins
. Non-affected

dorso-lumber area

Set 2:

1.
2.

3

~ O~ O &~

Age at onset< 3 years
Mostly indoor

. "Alesional” pruritus

at onset

. Affected front feet

. Affected ear pinnae

. Non-affected ear margins
. Non-affected

dorso-lumber area

e Use for clinical studies and adapt
required criteria based on the goal
of the study

o If higher specificity is required,

6 criteria should be fulfilled (e.g.,
drug trials with potential side
effects)

e If higher sensitivity is required,

5 criteria should be fulfilled
(e.g., epidemiological studies)

e Use to evaluate the probability of
the diagnosis of canine AD

5 criteria should be fulfilled

« Do not use alone for diagnosis of
canine AD, and rule out resembling
diseases

e 5 criteria:
Sens. 85.4%
Spec. 79.1%

e 6 criteria:
Sens. 58.2%
Spec. 88.5%

e 5 criteria:
Sens. 77.2%
Spec. 83%

e 6 criteria:
Sens. 42%
Spec. 93.7%

From Hensel P, et al. Canine atopic dermatitis: Detailed guidelines for diagnosis and allergen identification.
BMC Vet. Res. 2015.




- Face, head, or neck pruritus (intense pruritus of the cervico-cephalic region
with large skin injuries following severe scratching).

- Eosinophilic granuloma complex (Figure 5):
> indolent ulcer (focal non pruritic ulceration of the upper lips).

> eosinophilic granuloma (typical linear thickening dermatitis on the caudal
aspect of the limbs).

> eosinophilic plaque (intensely pruritic well-demarcated eroded thick, often
raised, lesions on the abdomen).

Figure 5. Eosinophilic granuloma complex on the
head of a young cat.

ors in puppies and kittens

Histiocytoma

Histiocytomas are common benign tumors of dogs and a reactive proliferation
or hyperplasia rather than a true neoplasm; 50% of affected dogs are under
two years of age. Lesions are usually solitary, less than 3 cm in diameter, fast
growing, and occur most commonly on the head, the pinnae, and the limbs.
Cytologic examination is very suggestive, and the majority of histiocytomas
undergo spontaneous regression within 3 months. Lesions that are causing
problems such as pruritus, ulceration, or interdigital discomfort are treated with
topical corticosteroids application or surgical excision.
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CARDIAC DISEASES IN
WEANED PUPPIES AND KITTENS

Cardiac diseases in young puppies and kittens fall into three categories:
congenital abnormalities, early onsetacquired diseases, and infectious diseases.

iological reminders and cardiac examination

The heart rate in puppies and kittens is estimated to be 20% faster than that of an
adult: 70-180 beats per minute (bpm) for the puppy, 110-220 bpm for the kitten.
Cardiac output, plasma volume, and central venous pressure are greater in young
animals and gradually approach adult values by 7 months of life.

For auscultation, a pediatric stethoscope with the smallest bell and diaphragm is

recommended. Although the small size of the patient makes it difficult to clearly

localize heart sounds, the normal location of the valves is worth remembering:

o Pulmonic: left second to fourth intercostal space above the sternal border.

o Aortic: left third to fifth intercostal space at mid-thorax.

e Mitral: left fourth to sixth intercostal space just above the sternal border, the
apex of the heart.

e Tricuspid: right sixth to seventh intercostal space at mid-thorax, the apex of the
heart.

Ultrasound and doppler are invaluable tools in cardiology, but it may be useful to
refer to a diagnostic imaging specialist. As there is a huge variation in size among
puppies, a 5 MHz probe is a good compromise.

venital heart disease (CHD)

Congenital heart disease (CHD) occurs if malformations arise during embryonic
development and persist after birth, resulting in morphological and functional
changes of the heart or large vessels. The etiology of CHD in small animals is
rarely known. Lesions may develop because of environmental, genetic, infectious,



toxic, nutritional, or drug-related factors. To date, mutations for tricuspid
dysplasia and sub-aortic stenosis have been identified in the Labrador Retriever
and Newfoundland breeds, respectively.

Despite CHD being present from birth, these lesions are not necessarily static, and
clinical signs can manifest at a variety of ages. In cases with severe or complex
disease, death in utero - or during the first few days/weeks of life may occur. This
often occurs prior to veterinary assessment, and many of these abnormalities are
therefore not seen clinically. The most common presentation of a kitten or puppy with
CHD is the detection of a murmur on routine assessment of an asymptomatic pet
during a health check (Table 1). For this reason, the most common age for diagnosis
is in the post-weaning period. However, not all CHDs produce an audible murmur.

Additionally, nonpathologic murmurs - also known as innocent [i.e., no structural
abnormality) or functional (i.e., physiological] murmurs - may be detected in
young animals. They can be frequent in cases of stress, fever, or anemia, but
may be inaudible if the animal is calm. These are typically soft, systolic murmurs
located over the left heart base and are not accompanied by clinical signs of heart
disease. However, the presence of a soft, left-sided murmur does not exclude CHD
and therefore, unless echocardiography is performed, the cause of the murmur
cannot be determined (Table 2).

Table 1. Grading murmur intensity.

— | | -
Levine six-level scheme | Four-level scheme | Description

A soft murmur that is difficult to hear

Szl Jl and is not immediately apparent
Soft :
A soft murmur, quieter than the normal
Grade I1/VI heart sounds, but can be detected
immediately
Grade IlI/VI Moderate A moderate intensity murmur of similar

Intensity to the normal heart sounds

A loud murmur, louder than the normal
Grade IV/VI Loud heart sounds but a thrill cannot be palpated
on the chest wall

A very loud murmur where a thrill
is palpable but the murmur cannot

S be detected when the stethoscope is lifted
off the chest wall
Thrilling
A very loud murmur with a palpable thrill
Grade VI/VI and the murmur is audible without a

stethoscope or can still be heard when the
stethoscope is lifted off the chest wall
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Table 2. Presentation of the most prevalent congenital heart disease in small animals.

Defect

Ventricular
septal defect

Suspected breed predisposition

Pinscher, French Bulldog, German Shepherd,
Terrier breeds

Reported presentation

Asymptomatic; respiratory
distress

Patent ductus
arteriosus

German Shepherd, cross-breed, Newfoundland,
Maltese, Doberman, Cavalier King Charles
Spaniel, Dachshund, Chihuahua, Belgian
Shepherd, Australian Shepherd, Poodle,
Shetland Sheepdog, Border Collie, Yorkshire
Terrier, Bichon Frise, Keeshond, American
Cocker Spaniel, English Springer Spaniel,
Rottweiler

Asymptomatic;
respiratory distress;
exercise intolerance;
lethargy, retarded growth.
Hyperkinetic pulses,
jugular venous distension,
and abdominal effusion
have been reported

Tricuspid valve
(TV) dysplasia

Chartreux cats
Labrador Retriever, English Bulldog, Golden
Retriever, German Shepherd dogs

Asymptomatic; respiratory
distress; right-sided

CHF; jugular distension/
pulsation, hepatomegaly,
and ascites seen

Mitral valve
(MV] dysplasia

Siamese cats (MV stenosis)

Bull Terrier, Dachshund, Labrador Retriever,
Yorkshire Terrier, Rottweiler, Golden Retriever,
Newfoundland, Mastiff, German Shepherd dogs

Asymptomatic; respiratory
distress

Aortic Stenosis

Siamese cats
Boxer, Bull Terrier

Asymptomatic; dyspnea;
syncope

Asymptomatic; Cyanosis;

Atrial Septal Chartreux cats :
Exercise Intolerance;
Defect Boxer
Syncope; Dyspnea; Cough
Pedigree cats including Abyssinian, Devon Rex,
and Siamese
Dogs: Boxer, English Bulldog, French Bulldog,
. Pinscher, German Shepherd, Beagle, West . . .
Pulmonic Highland White Terrier, American Staffordshire Cavity effusion associated
Stenosis 9 ' with right-sided CHF

Bull Terrier, Chihuahua, Pitbull Terrier,
Yorkshire Terrier, Poodle, Standard Schnauzer,
Mastiff, Samoyed, Miniature Schnauzer,
American Cocker Spaniel, Keeshond

Non-exhaustive additional etiologies: atrioventricular septal defect, tetralogy of Fallot, subaortic stenosis, persistent right
aortic arch, endocardial fibroelastosis, double outlet right ventricle, cor triatriatum sinister, cor triatriatum dexter, pericardial
peritoneal diaphragmatic hernia, double chamber right ventricle.



Murmur type

Systolic murmur; wide radiation with PMI
right hemithorax; in dogs, split second
heart sound is described in some cases.

Treatment options

Many cases do not require therapy; if CHF, medical
management (i.e., diuretic therapy) or referral
surgical options might be available (pulmonary
artery banding; transcatheter occlusion devices).

Majority: Continuous machinery murmur
at the dorsal left heart base; one third

of cats and occasionally dogs: systolic
murmur only.

Medical management for CHF may be

required. If pulmonary hypertension is present,
phosphodiesterase-V inhibition may be warranted.
Referral surgical options might be available
(surgical ligation or transcatheter occlusion).

Systolic murmur; wide radiation with
PMI right hemithorax; in dogs, split
second heart sound is described in some
cases. TV Stenosis: diastolic right apical
murmur present.

Medical management of CHF;
catheter-based surgical interventions
might be a consideration.

MV regurgitation; systolic murmur left
apical (dog) or along the left parasternal
border (cat). Gallop sounds reported in the
cat. MV stenosis: none or subtle diastolic.

If CHF, medical management; MV stenosis:
Beta-blockade may be useful if not CHF.
Catheter-based surgical interventions for MV
stenosis might be a consideration.

Loud systolic murmur; PMI left/
parasternal; gallop sounds reported

in cats. In dogs, split second heart sound is
described in some cases.

Medical management of CHF, treatment with
thromboprophylaxis if LA dilation; consider
dysrhythmics. In dogs, surgical valvuloplasty has
been reported.

None to moderate systolic murmur; PMI
left heart base. In dogs, split second heart
sound is described.

Catheter-based interventions,
open-heart surgery, or medical management.

Loud, systolic, PMI left basilar right
hemi-thorax (right apex) described in some
cats. In dogs, split second heart sound

is described in some cases.

Medical management and paracentesis. Medical
therapeutics may include thromboprophylaxis,
beta-blockage [if no CHF present]. Balloon
valvuloplasty has been performed in cases with
stenosis. Prognosis fair (poor if CHF is present].

PMI - point of maximum intensity, CHF - congestive heart failure, TV - tricuspid valve, MV - mitral valve,

LA - left atrium.
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Several non-cardiac congenital diseases can affect the myocardium:

e Congenital hypothyroidism, linked to decreased myocardial contractility and
low or low-normal blood pressure, accompanied by stunting (classically
disproportionate dwarfism), dull mental state, and weight gain. These cases
are relatively easy to identify and rarely present with clinical signs of cardiac
dysfunction.

e Various forms of muscular dystrophy can manifest at an early age; however,
these cases often present with poor suckling, weakness, and a failure to thrive,
without overt signs of cardiac disease.

Dilated cardiomyopathy is a primary disease of the heart muscle of unknown
etiology but also as a consequence of toxins, nutritional deficiencies,
endocrinopathies, and infectious agents (so-called “secondary cardiomyopathy”).
Clinical signs appear later in life, but the condition is suspected to cause sudden
death in young dogs and cats.

-onset acquired diseases

Cardiomyopathies are considered diseases of adult cats and dogs. However, kittens
with hypertrophic cardiomyopathy (HCM] have been reported to demonstrate
hypertrophy and clinical signs from 8 weeks of age. Restrictive cardiomyopathy
(RCM) has been reported in cats as young as 4 months of age. This form of cardiac
disease remains poorly understood, although links to several infectious diseases
have been proposed.

In dogs, juvenile forms of dilated cardiomyopathy (DCM] are recognized in the
Portuguese Water Dog and Doberman Pinscher breeds. In the Portuguese Water
Dog, affected puppies typically die before 7 months of age (some with sudden
death, others presenting with rapid onset congestive heart failure). Similarly, in
the Doberman Pinscher, congestive heart failure affects puppies between 10 days
and 17 weeks of age. With puppies in both breeds, the disease appears refractory
to treatment.

Some breeds of dog have been recognized as developing early onset arrhythmia.
Referral to a cardiologist for holter assessment is advised in those affected but
these diseases are associated with sudden death in some cases.



ctious cardiac diseases Do not forget to consider

trauma, heat stroke, carbon
monoxide poisoning,
Many viruses, bacteria, fungi, or parasites have a  envenomation, or poisoning
deleterious effect on cardiac function either directly (e-g.,_ puppy eating the owner’s
or via the toxins they release. An infection can ~ Medicine or chocolate].
happen in utero or earlier in life. Infectious causes AlthOUgh extremely rare, some
of cardiac disease are not uncommon in post- neoplasia fe.g., lymphomal

. . . . may affect the heart, even
weaning puppies and are occasionally reported in early in life.
kittens. In dogs, canine parvovirus-2 (CPV-2] is a
recognized cause of myocarditis, with a median age of two months in the affected
population. Canine distemper virus (CDV] can also lead to myocarditis, with puppies
dying between 4 and 7 weeks of age.

While there are few studies which have identified other viruses within the
myocardium, several other diseases have been noted such as Dirofilaria immitis,
Neospora caninum, Toxoplasma gondii, Borrelia burgdorferi, Citrobacter koseri,
Salmonella Dublin, or Clostridium piliforme (Tyzzer's disease).

Unfortunately, there are few reports of pre-mortem diagnosis of infectious
myocarditis in puppies and kittens. The disease course is often rapid (frequently
only a few hours], leaving little time for diagnostics or treatment. However,
obtaining a definitive (post-mortem) diagnosis may be beneficial in deciding
treatment for siblings.

itional deficiencies

Taurine deficiency has been identified as a cause of cardiomyopathy in both
dogs and cats. The dietary regime of the pregnant bitch/queen is of course
extremely important. An increased incidence of dilated cardiomyopathy later in
life in dogs fed commercial “grain-free” or home-made diets has been described.
Practitioners should check the food given and warn the owner about the risks
involved. If suspected, the plasma taurine concentration should be measured (the
deficiency cut-off point is < 50 nmol/mL of plasmal).
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RESPIRATORY DISEASES
IN WEANED PUPPIES AND
KITTENS

Puppies and kittens can be affected by a wide range of respiratory conditions
affecting the upper and/or lower respiratory tract. There are several congenital
and inherited traits that can affect the respiratory system, many of which may not
become evident until the post-weaning period. The respiratory tractis an internal
space which is continuously exposed to the external environment (therefore a
frequent site for external pathogens) and is often involved in systemic disease,
with the development of acute respiratory distress in critical patients.

al diseases in weaned puppies and kittens

o Infectious

- Viral infections: in kittens, feline upper respiratory tract infection complex
(feline herpesvirus - FHV; feline calicivirus - FCV). In puppies, canine
parainfluenza (CPI), canine herpes (CHV], canine distemper virus (CDV),
canine adenovirus 1 & 2J.

- Bacterial infections: secondary infection [e.g., following invasion from the
oropharynx, foreign bodies, neoplasia, trauma or immune suppression),
Bordetella bronchiseptica, Mycoplasma spp.

- Fungal infections: Aspergillus fumigatus, Cryptococcus neoformans.

This chapter is complementary

to the chapters “Respiratory
disorders in unweaned kittens”
and “Canine infectious respiratory
disease complex.”



e Inflammatory
- Post-viral rhinitis/chronic idiopathic rhinitis (typically adult onset).
- Allergic rhinitis (typically adult onset).
- Lymphoplasmacytic rhinitis (typically adult onset).
- Nasal or nasopharyngeal polyps.
- Nasopharyngeal stenosis.
- Parasitic rhinitis.

e Oral disease: palatine defects, periapical infections of the maxillary teeth, tooth
root abscessation.

e Trauma, foreign body.

Diagnostic approach

Once a thorough history and physical examination have been obtained, it is
important to rule out systemic causes prior to continuing with a nasal work-up.
Routine hematology (including a platelet count], biochemistry, a coagulation
profile, and FeLV/FIV status (in cats] should be assessed. In addition, in cases of
suspected infection, swabs should be taken from the oropharynx or conjunctiva
and sent in special transport media for analysis. Swabs for bacterial culture
should demonstrate a pure, heavy growth of a potentially pathogenic organism to
be considered significant. Serology for Aspergillus species should be confirmed by
culture, cytology, or biopsy.

Diagnostic imaging

Radiographic evaluation should include a minimum of two orthogonal views.
Evaluation should include assessment of symmetry, bone and turbinate definition,
variations in opacity, and soft tissue changes.

Computed tomography (CT) provides better resolution and is more sensitive than
radiography. CT provides better resolution of areas such as the cribriform plate
and nasal turbinates and is useful in the early detection of soft tissue masses;
note that epistaxis and nasal discharge can be hard to differentiate from soft
tissue opacities when viewing scans.

Rhinoscopy and pharyngoscopy are useful techniques to directly evaluate lesions,
biopsy samples under visual guidance, and the identification and removal of
foreign bodies within the nasal and pharyngeal regions. It is important to have
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assessed the patient’s coagulation status and to have thoroughly packed the
nasopharynx prior to performing this procedure.

Retracting the soft palate is important to ensure that there are no foreign bodies,
tumors, or polyps within the caudal nasopharynx.

Nasal biopsies can be obtained by endoscopic guidance or by blind biopsy. Care
should be taken not to penetrate the cribriform plate; the medial canthus of the
eye is generally considered the maximum distance to penetrate the nasal cavity.

Treatment of nasal disease should be aimed at identifying and treating the
underlying condition. However, olfactory impairment can lead to anorexia and
animals may require supportive treatment. Humidification of the environment or
heating of food may resolve this problem. In extreme cases, tube feeding or even
parenteral nutrition may be required.

hycephalic obstructive airway syndrome (BOAS)

Most commonly, excess soft palate is evident in combination with stenosis of
the nares, eversion of the laryngeal saccules, and hypoplasia of the trachea in
some cases.

Clinical signs

Upper airway obstruction, with signs of snoring, syncope, cyanosis during
exercise, or collapse during eating is frequently reported. A pharyngeal stertor
may be auscultated and may be associated with a pronounced sinus arrhythmia.
Brachycephalic dogs compensate for their malformations by “pulling” harder
when they breathe in. This creates strong negative pressures in their throat,
neck, and chest, which in turn eventually causes secondary respiratory and
digestive diseases. This is one of the reasons why brachycephalic dogs frequently
regurgitate or vomit.

Diagnosis

Lateral radiographs of the head and neck may demonstrate a long soft palate and/
or hypoplasia of the trachea. Pharyngoscopy and laryngoscopy provide a definitive
diagnosis and assessment of the soft palate and laryngeal saccules. “Belly-
wrapped” conscious CT is preferred for the diagnosis of concurrent hiatal hernia
instead of fluoroscopic examination.

Treatment

The mainstay of treatment is surgical correction of stenotic nares and resection of
excess tissue of the soft palate and laryngeal saccules where necessary. In many



cases, concurrent bronchopneumonia may be present and require treatment. In
addition, treatment of reflux esophagitis with antacids (omeprazole or ranitidine)
can improve the clinical signs. In general, the outcome with surgical intervention
is excellent, although some dogs will continue to regurgitate. Medically, this can be
successfully managed by feeding at an angle of 30 degrees or more [e.g., standing
on a step), feeding frequent small meals, and using antacids as necessary.

ary ciliary dyskinesia

This is a rare inherited defect of microtubule formation affecting cilia within
the respiratory and urogenital tract and the auditory canal. It can also occur
secondary to chronic respiratory disease. The congenital disease is an autosomal
recessive trait that may be associated with situs inversus, known as Kartagener'’s
syndrome. The syndrome results in infertility in males (partial in females), loss
of hearing, hydrocephalus, renal disease, and abnormalities of the sternum,
ribs, and vertebrae. Expression of the mutation may be partial or complete
creating various degrees of severity. Affected breeds include the Newfoundland,
Bichon Frise, Old English Sheepdog, English Springer Spaniel, Golden Retriever,
English Pointer, Gordon Setter, English Setter, Rottweiler, Doberman.

Clinical signs

Chronic rhinitis, chronic bronchitis, bronchopneumonia, deafness and/or sterility
(or partial sterility) may be evident. Physical examination often reveals a moist
cough, chronic sinus problems, coarse rales, increased tracheal sensitivity, noisy
breathing, bronchopneumonia, pyrexia, malaise and nasal discharge.

er respiratory tract disease

Bacterial pneumonia most commonly affects the right middle, right cranial, and
caudal portion of the left cranial lung lobes and typically involves a mixed bacterial
growth: Mycoplasma, Mycobacteria, Pasteurella, Streptococcus, Bordetella, E. Coli,
Pseudomonas, and the group eugonic fermenter-4 (EF-4a) bacteria. The choice
of antibiotics may depend on the results of the culture and sensitivity in stable
cases. However, in severe cases, antibiotic therapy may be commenced without
a definitive diagnosis. Broad spectrum cover is recommended, which can be
achieved by various combinations of antibiotics.
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Diagnostic imaging is essential for the evaluation of cats with pneumonia,
revealing a variety of possible radiographic patterns. Bronchopneumonia may
present as a diffuse broncho-interstitial pattern, with or without localized areas
of alveolar consolidation. A multifocal distribution of patchy alveolar infiltrate can
occur, which may not be readily distinguishable from metastatic disease. In severe
cases, pleural effusions may also be present.

Assessment of serum biochemistry and hematology (and FIV/FelV in cats over
6 months of age) can be useful in obtaining an overall picture of the pet’s health
and assessing its suitability for general anesthesia. In addition, a series of fecal
samples should be collected and submitted for Baermann flotation for the
detection of lungworm. However, in practice it is often more convenient to perform
a clinical trial using fenbendazole (50 mg/kg g24h PO for 10 days).

In many cases, a diagnosis of bronchopneumonia is based on the history and
clinical signs supported by radiographic changes. However, it is important to
recognize the limitations of this approach. Radiographic evidence of alveolar
infiltration prompts a long list of differentials including pulmonary edema,
thromboembolic disease, pulmonary hemorrhage, neoplasia, and atelectasis.

In larger puppies and kittens, bronchoscopy can be useful in assessing the trachea
and main stem bronchi.

Bronchoalveolar lavage (BAL] can be achieved using a bronchoscope or without
endoscopic guidance. Once obtained, the BAL fluid should be assessed for cytology
and culture, and PCR should potentially be performed for Bordatella bronchiseptica
and/or Mycoplasma species.

Oxygen supplementation should be provided if the Sp0, is less than 94% (or if the
Pa0, is less than 80 mmHg). Humidification of administered oxygen is essential to
maintain the mucociliary escalator and facilitate the coughing of secretions.

Intravenous fluids are often indicated as animals with pneumonia may be
inappetent. In addition, dehydration may change mucus composition, decreasing
mucociliary clearance and alveolar emptying. Inappetent cases may also benefit
from supplemental feeding, either by parenteral nutrition, a naso-esophageal, or
an esophagostomy tube.

Atelectasis can exacerbate respiratory insufficiency. Recumbent patients should
therefore be turned every 1-2 hours, or ideally supported in sternal recumbency.
Nebulization can help hydrate the mucocilary system and encourage coughing.

Except pneumonia, lower respiratory tract disease
can also be caused by foreign bodies, pulmonary
contusions, pulmonary edema, or pulmonary fibrosis.



Others pathogens

e Viral: avian influenza H5N1 (rare), canine distemper virus, canine herpesvirus,
canine infectious hepatitis, canine influenza (H3N8 virus), canine parainfluenza,
canine respiratory coronavirus, feline calicivirus, feline herpesvirus, feline
infectious peritonitis, pox viral infection (especially cats).

e Fungal: various.
e Parasitic: toxoplasmosis, verminous.
o Lipoid/reactive.

ral and extra-pleural diseases

Pyothorax: this is a bacterial infection of the pleural space which is commonly
associated with pyrexia and coughing. Diagnosis is based on fluid analysis:
protein count > 30 g/L, specific gravity (SG > 1.025), and nucleated cell count
> 3,000 cells/pL with the predominant cell type being degenerate neutrophils.
Treatment is typically achieved via a combination of drainage and antibiotics
(often a combination of metronidazole and amoxicillin clavulanate is used while
awaiting the results of culture).

Non-septic exudate: non-septic exudate has a high in protein content (SG > 1.025]
and a high cell count, but there is no suggestion of bacteria or infectious agents.
This form of effusion can be seen secondary to inflammatory diseases.

Hemorrhagic effusion: trauma, coagulopathy, neoplasia, lung lobe torsion,
Spirocerca lupi or Dirofilaria immitis, pulmonary infarction, and involution of the
thymus can all result in a hemorrhagic pleural effusion.

Modified transudate: the protein of a modified transudate is usually between
25 g/L and 50 g/L. The cell counts may vary from 500 cells to 8,000 cells/pL, with a
majority of cells being either macrophages, lymphocytes, or a combination of the
two. There are many causes of a modified transudate, including congestive heart
failure, neoplasia, diaphragmatic hernia, or peritoneal-pericardial hernia, lung
atelectasis, or torsion of an organ such as a loop of intestine (which can progress
to become a non-septic exudate).

Chylothorax: chylothorax is caused by diseases that cause obstruction or
rupture of the thoracic duct, which increase lymphatic flow or impair lymphatic
to venous flow.
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Differential diagnosis includes idiopathic (Afghan Hounds, Shiba Inu, Oriental
cats), neoplastic (see “Mediastinal disease” below], fungal disease, heart disease,
lung lobe torsion, and trauma.

Triglyceride levels in the fluid are greater than in plasma, the cholesterol:
triglyceride ratio of fluid is < 1 and chylomicrons may be seen microscopically.
Conservative management can be done with repeated drainage, otherwise
surgical management is possible.

Pure transudate: uncommon form of effusion in which fluid (low protein
concentrations and cell counts) leaks from the blood vessels due to either low
albumin or increased portal pressure.

astinal disease

The carina is normally located at the 5-6™ intercostal space in dogs (6™ in cats])
on lateral radiography. Displacement implies that a soft tissue structure is
present within the mediastinum. Mediastinal disease can occur with trauma (most
common), infection/inflammation, neoplasia, or secondary to a foreign body.

Clinical signs of mediastinal disease are usually associated with pressure on the
structures within the mediastinum and can involve one or more of the following:
respiratory signs, laryngeal paralysis, esophageal or gastrointestinal signs
(regurgitation, dysphagial, Horner's syndrome, vena cava syndrome (head and
forelimb edemal, right-sided cardiac failure (pericardio-diaphragmatic hernial, or
cardiac dysrhythmia.

Imaging the mediastinum is best performed by CT, although radiography can
be used. In addition, fluid or masses may be evident on ultrasonography. CT or
ultrasound-guided aspirates can be performed in order to aid diagnosis, although
some cases require surgical biopsy.

In young animals, the mediastinum may appear wide, but this may be due to the
normal size and shape of the juvenile thymus. If CT or radiography demonstrates
mediastinal widening, the location of this widening can help to formulate a
differential diagnosis list: cranial mediastinal widening (mediastinitis, edema,
hemorrhage, abscessation, granuloma, lymphadenopathy, neoplasia, fat), or
caudal widening beyond level of heart base (congenital pericardio-diaphragmatic
hernia, gastrointestinal conditions, e.g., hiatal hernia, megaesophagus).
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NEUROLOGICAL DISORDERS
IN' WEANED PUPPIES
AND KITTENS

The nervous system collects and integrates sensory information, formulates
a response, and initiates a motor output. When confronted with neurological
signs, it is important to bear in mind the numerous interactions and possible
collateral damage. At three months old, the sensory abilities of the puppy/
kitten are fully developed. The sensory reflexes are identical to those of the
adult and the neurological examination can be interpreted in the same way.

ical signs and diagnosis

Clinical signs

These are highly variable and the diversity of clinical signs mirrors the
complexity of the nervous system and its various functions. Head tilt,
tremor, ataxia, paresis, seizures, and coma are only a few common
signs of neurological diseases. However, certain neurological signs
are not caused by lesions of the central or peripheral nervous system
[e.g., middle ear disease, hepatic encephalopathy, hypoglycemia, or
cardiovascular disease).

History

Careful history taking is mandatory since some neurological diseases
may arise from previous events, including in utero (e.g., griseofulvin
treatment in pregnant cats).

Nutrition, potential exposure to infectious agents, toxic substances, or
trauma must be evaluated to reach the diagnosis and implement the
right treatment as soon as possible to prevent long-term sequelae.



Depending on the condition, the animal might be able to
compensate, and with some adaptations by the pet owner, it can
have a good quality of life.

Standard neurological examination

This first-opinion clinical examination aims to answer these four
questions:

1. Are the clinical signs observed caused by a nervous system lesion?
2.What is the location of the lesion within the nervous system?

3.What are the main types of disease processes that can explain the
clinical signs?
4.How severe is the disease?

Neurological examination

Hands-off examination: Hands-on examination:
- Mental status and behavior - Cranial nerve
- Posture and body position assessment
at rest - Postural reaction testing
- Evaluation of gait - Spinal reflexes, muscle
- Identification of abnormal tone and size
involuntary movements - Sensory evaluation

Subsequently, certain specific neurological tests should be performed.
Diagnostic imaging and functional tests (electrophysiology) will be
next in the diagnostic workup. Standard blood and urine tests are
always useful. Cerebrospinal fluid analysis may be indicated although
the risks linked to collection are far from negligeable.

Nervous system diseases can be classified according to their etiology using
a mnemonic acronym: DAMNITV [Degenerative, Anomalous, Metabolic,
Neoplastic, Nutritional, Inflammatory, Infectious, Idiopathic, Traumatic,
Toxic, Vascular). Some of these are less prevalent during the initial months
of life (Degenerative, Neoplastic).
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genital neurological conditions

These can be - but are not always - hereditary (genetic) and numerous systems/
functions may be affected to cause neurological signs: central and peripheral
nervous systems, hepatic disease (porto-systemic shunt), coagulation disorders
(von Willebrand’s disease), hypothyroidism, and hyperadrenocorticism (rare in
puppies and kittens). Several genetic tests are now available to support diagnosis.

The list of breeds presenting neurological diseases is extensive and it is almost
impossible to be exhaustive. Among them:

e Neural tube closure defects/spina bifida: English Bulldogs, Manx cats.

e Dermoid sinus: Rhodesian Ridgeback.

o Degenerative encephalopathy: Nova Scotia Duck Tolling Retriever.

e Myasthenia gravis: Jack Russell Terrier, Abyssinian cat.

o Deafness: Dalmatian, white cats with blue eyes.

e Strabismus: Siamese cat.

o Epilepsy: Dalmatian.

e Hydrocephalus: especially in toy and brachycephalic breeds such as Pugs,
Bulldogs, Bull Mastiffs, and Chihuahua.

e Lissencephaly: Lhasa Apso.

e Syringomyelia: Cavalier King Charles Spaniel.

e Polyneuropathy: Bengal cat.

e Intervertebral disc disease: British Shorthair, French Bulldog.
e Pendular nystagmus: various breeds of Asian cats.

» Congenital vestibular disease: German Shepherd, English Cocker Spaniel,
and Doberman Pinscher.

Puppies and kittens of the same litter share more
than their genetics. If several individuals of a litter
present with the same neurological signs, infectious
diseases, nutritional deficiencies, and toxicities
should be ruled out before blaming the DNA.



)uired neurological conditions

o Degenerative

Examples include spongiform degenerative conditions in Egyptian Mau and
Burmese kittens. The animals show incoordination, an abnormal gait, head tremors,
muscle contractions, and behavioral changes. The etiology is unknown and the
prognosis is poor.

o Metabolic and nutritional origins

Acute polyradiculoneuritis is a rare but debilitating condition that causes
weakness in the hind legs, which may progress to the front legs, neck, head, and
face. Affected dogs can have decreased reflexes, muscle tone, and muscle mass.
If the chest muscles are involved, it can cause labored breathing. In extreme
cases, some dogs may die from respiratory paralysis, but most recover fully
without treatment, although it can take up to six months or more. An increased
risk of developing acute polyradiculoneuritis has been linked to the consumption
of raw chicken meat (due to Campylobacter/Clostridia infection), but has also been
associated with toxoplasmosis, autoimmune disease, and vaccination.

Other nutritional imbalances causing neurological troubles include hypocalcemia,
thiamine deficiency (all-fish diet], improperly processed or stored dry food, taurine
deficiency (kittens), and vitamin E deficiency (rare but must be considered for
puppies and kittens fed “home-made” diets).

Metabolic causes include steroid myopathy, Cushing’s myopathy, and
hypothyroidism.

Puppy hypoglycemia is seen in toy breeds in the first six months of life. The
condition usually disappears as the animal matures and can be managed by
feeding frequent meals.
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o Infectious origin

Infectious diseases of the nervous system are more likely in puppies and kittens
compared with adults.

In cats:

Naturally occurring infectious causes of CNS disease in domestic cats

Viral Bacterial

e Feline coronavirus (FCoV)

Borma disease virus (BDV)
Certain arboviruses

o Pasteurella species
e Feline immunodeficiency virus (FIV) e Staphylococcus species
e Feline leukemia virus (FelLV) o Other aerobic organisms
e Feline panleukopenia virus (FPV) e Anaerobic organisms
e Rabies virus e Mycobacteria
o Aujeszky’s disease virus e Bartonella henselae and related
e Feline herpesvirus-1 (FHV-1) species

Parasitic
e Cuterebra larval migration

Fungal e Visceral larva migrans (e.g., Toxocara)
e Cryptococcus species e Sarcocystis species
o Blastomyces species o Dirofilaria immitus

e Histoplasma species
R Probable and other

o Dematiaceous fungi e Feline polioencephalomyelitis
and miscellaneous viral non-FIP

Rickettsial encephalitides™

o FEhrlichia species e Feline spongiform encephalopathy
(FSE)

Protozoal

o Toxoplasma gondii

The most common causes of encephalitis in cats are indicated in red; others are
sporadic and rare.
*Also termed non-suppurative (meningolencephalitides (of unknown cause)

Adapted from Gunn-Moore DA and Reed N. CNS Disease in the Cat: Current Knowledge of Infectious Causes.
J. Feline Med. Surg. 2011.

Kittens exposed to feline panleukopenia in utero may develop cerebellar
hypoplasia. Magnetic resonance imaging (MRI) is used to diagnose the disorder.
The kitten typically has a tremor that does not worsen as the cat matures and
does not prevent the animal from having a good quality of life.

Rabies is always fatal and is a zoonosis. Vaccination is recommended and is mandatory in
many countries. It is critical to inform pet owners about this disease.



In dogs: %

Naturally occurring infectious causes of CNS disease in domestic dogs

Viral Protozoal

. Dlst_emper _ e Neospora caninum

e Canine herpesvirus ) .

e Parvovirus type 2 Rickettsia

e Adenovirus type 1 e Ehrlichia

e Parainfluenza virus o Rickettsia

e Aujeszky’s disease .

« Rabies Parasitic

Fungal o Abe_rrant migration of
_ Angiostrongylus vasorum

e Cryptococcosis o Dirofilaria immitis

e Phaeohyphomycosis e Cuterebra

e Aspergillosis e Taenia

e Blastomycosis o Toxascaris

¢ Histoplasmosis e Ancylostoma

Bacterial Algae

o Directly or via toxins (Clostridium e Prototheca

botulinum, Clostridium tetani] .
Arthropod-borne diseases

e “Tick paralysis”

o Toxic

Endogenous intoxication includes hypoxia, hypoglycemia, hyperglycemia, uremic
encephalopathy, or hepatic encephalopathy (HE]. In HE, clinical signs include
“staring into space,” excessive drooling, inappropriate vocalization (meowing,
crying, barking), aggressive behavior, and restnessless. In advanced disease,
depression, blindness, sudden jerking motions, stupor, coma, or seizures can
be seen. Signs are usually noticed before the animal is six months old. Hepatic
encephalopathy is diagnosed using imaging techniques such as computed
tomography or ultrasonography. Blood tests may aid in diagnosis.

Externalintoxication can be caused by chemicals including pesticides, rodenticides,
herbicides, fungicides, heavy metals, drugs, venomous substances (snake bite,
toad, ticks), plants, mycotoxins, antifreeze, detergents, and disinfectants.

« Vascular: idiopathic fibrocartilaginous embolism (acute onset)

Blood vessel obstruction caused by the migration of fibrocartilaginous nucleus
pulposus material from an intervertebral disc into an artery or vein, provoking
spinal cord ischemia.
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OSTEOARTICULAR
DISORDERS IN WEANED
PUPPIES AND KITTENS

Together with the muscles, the bones and joints are as important as any other
body system. They must be in full working order to permit the prehension
of food, crouching for elimination, and, of course locomotion. While an
appropriate diet may help prevent some osteoarticular disorders during the
growing phase, congenital (hereditary or not) or acquired (numerous causes
including trauma, toxicity, infectious, and metabolic diseases) can affect
puppies’ and kittens’ development.

iological reminders -

Large breed dogs have a longer
growth period than smaller dogs

. . and bone/joint articulation may
Though they are generally less mineralized . susceptible

in puppies and kittens compared to adults, i, anvironmental and exogenous
bones may appear radiologically irregular  pertyrbations.

before two months of age, especially in the

active remodeling sites (metaphyses). A radiolucent line is visible between the
metaphysis and epiphysis and may mimic a fracture line or joint space. These
lines will reduce during growth until the epiphysis and metaphysis fuse to form a
radiopaque scar.

Joints allow movement and serve as shock absorbers. Radiographically, the
cartilage appears as soft tissue with the same opacity as the synovial fluid and
the joint capsule making the joint spaces appear larger in the young animal than
they are in reality. If there is any doubt about soft tissue opacity on radiographs,
consideration should be given to radiographing the opposite limb for comparison.

Due to the diversity between dog breeds, litters, and individuals, it is very difficult
to establish a table of reference values for all bone data (Table 1). Ideally, when
images are taken of limbs, they should be compared with the opposite limb and
the images should be kept for monitoring between examinations.



Table 1. Reference age of onset and closure of the different ossification sites of the puppy.

Appearance | Closure

| linweeks) | (in months)
Supraglenoid tubercle 6-9 4-7
Humerus
e Proximal epiphysis 1-2 10-13
e Distal epiphysis 2-4 5-8
o Medial epicondylei 6-9 4-8
Radius
e Proximal epiphysis 3-5 6-11
» Medial epiphysis 2-4 8-10
Ulna
e Olecranon 7-9 -
e Distal epiphysis 7-8 8-10
Carpal bones
e Accessory 7-1 3-5
e Radial/Intermediate 3/2-3 3-4/3-4
e Central/Ulnar 4-6/4-6 3-4/3-4
Metacarpus
e Proximal epiphysis 3-5 5-6
e Distal epiphysis 3-4 6-7
Phalanges
e Promixal 5-6 6-7
o Distal 5-7 5-7
Femur
e Femoral head 2-3
e Greater trochanter 4-10 8-11
e Distal epiphysis 3-4
o Appearance of the patella 8-9
Tibia
e Proximal epiphysis 2-5 10-13
e Tibial tuberosity 7-9 6-8
e Distal epiphysis 2-6 8-9
e Fusion of the tibial tuberosity and proximal epiphysis - 8
Fibula
o Proximal epiphysis 9-10 8-11
Tarsal bones
e Talus and Calcaneus 1 -
e Calcaneal tuberosity 5-6 5-7
Ilium At birth 4-6
e [liac crest 4-7 12-30
Pubis At birth 4-6
Ischium At birth 4-5
e |schial tuberosity 3-5 8-10
Acetabulum 1-2 3-5
Pelvic symphysis = 3-13 years
Closure of the spine - 7-8
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ical signs and diagnosis

Depending on the osteoarticular problem, the clinical signs may vary considerably
and include pain (expressed during manipulation, contact, or when moving),
swelling, gait abnormalities, soft tissue changes around joints, or other non-
specific signs (e.g., fever, anorexia, bleeding). The onset varies from acute (trauma,
infection) to progressive (hip dysplasia-related osteoarthritis) or intermittent
(patella luxation).

The expression of clinical signs differs depending on the species, with cats
showing fewer signs than dogs.

The diagnosis requires careful history taking

including: breed ([size, predispositions), age  Asoverweight dogs are
(growth stage in relation with size of the adult dog),  more likely to develop
sexual status (neutering prior to cessation of bone  degenerative joint disease,
growth can impact on bone elongation and joint  weight gain should
formation), weight, nutritional regime, and breeding ~ Pe prevented from an
management (line selection, early detection, and €@y age.

assessment schemes, e.g., hip dysplasial.

A thorough general clinical examination is also mandatory and often, diagnostic
imaging is needed to precisely assess the lesions, and their extent and
development. If an infectious agent is suspected [e.g., bite wounds, calicivirus
arthritis in cats), sampling of the lesion or synoviocentesis and joint fluid analysis
may be indicated for bacterial culture and sensitivity, along with cytologic
examination and a mucin clot test.

Dysplastic joints grow abnormally and predispose
dogs to developing arthritis at a young age.

Hip and elbow dysplasia are commonly seen

in large breed puppies and can cause early onset
arthritis and pain if not treated.



enital osteoarticular disorders

These can be hereditary (genetic) or non-hereditary and several orthopedic
conditions are breed or size-related:

Legg-Calvé-Perthes disease

Avascular or aseptic necrosis of the femoral head. The exact cause remains
unknown although a genetic etiology is suspected. It is most commonly seen
in small dog breeds, under 10 kg/22 b (mainly Terriers and Toy breeds). The
treatment depends on the severity of the signs but surgery may be required
(femoral head and neck osteotomy) or total hip replacement.

Shoulder/elbow dysplasia

The main developmental abnormalities leading to malformation and degeneration
of the shoulder and elbow joint are (Figure 1):

o Osteochondritis dissecans (0CD) of the shoulder

e Ununited anconeal process (UAP)

e Fragmented Coronoid Process (FCP)

e Humeral condylar osteochondrosis

e Radius curvus: asynchronous growth between the radius and ulna due to
premature closure of the ulnar physis

Anconeal
process Humerus
< \ Scapula

(shoulder
blade)

Coronoid
process

Humerus

O— Cartilage

fragment

\

Ununited anconeal process (UAP) Osteochondrosis dessicans (0CD) Fragmented coronoid process (FCP)
of the shoulder

Figure 1. Schematic representation of the main developmental abnormalities of the shoulder and
elbow joints.
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Hip dysplasia

This developmental syndrome results in osteoarthritis of the coxofemoral joint. It
is a genetic disease that is affected by factors such as diet, environment, exercise,
growth rate, muscle mass, and hormones.

Hip dysplasia is far more common in dogs than in cats. Because of the hereditary
component, some dog breeds are predisposed such as the German Shepherd or
Labrador Retriever, leading many national kennel clubs to implement screening
schemes. The hereditary disease is rare among crossbreed cats and more
commonly occurs in large purebreds like the Maine Coon and Himalayan. However,
it may be more common than usually thought because cats master the ability to
mask their symptoms.

Patellar luxation

Many toy or small breed dogs have a genetic predisposition for (usually medial)
patellar luxation (Figure 2). Cats may be affected too, and there may be a genetic
predisposition to this problem in Devon Rex and Abyssinian cats.

> \ A
\

Patella
knee cap

Patellar
ligament

Tibial,
tuberosity

Fibula

Normal anatomy of knee Patellar luxation

Figure 2. Schematic representation of the knee joint in normal and patellar luxation situations.



ired osteoarticular disorders -

Special attention is recommended
in case of trauma to puppies and
kittens, especially if repeated or
accompanied by doubtful history
such as “the puppy fell off the
sofa” in the presence of lesions
that do not match the story.
Veterinarians are the best-trained

Traumatic causes

These are very frequent in young dogs and
cats and can be due to falls, traction, traffic
accidents, bites, and so on (Table 2).

Fractures may occur and ongoing growth  individuals to recognize and
warrants a careful and specific therapeutic ~ address improper animal welfare.
approach. Salter-Harris fractures (Figure 3) ~ >tudies have shown a link between
are specifically seen in young growing animals ~ d°mestic violence and pet abuse.
and involve the growth plate, the weakest part

of the bone. If fractured, surgery needs to be performed as soon as possible.
Because the bones are still growing, an adapted fixation method is required that
does not compromise the growth and remodelling process.

Table 2. Differential diagnosis of lameness in skeletally immature cats.

Diagnosis Relative frequency of occurrence in cats < 2 years
Cat bites ++

Fractures ++ (often physeal)
Traumatic luxations +

Avulsion injury (tibial tuberosity, etc.) ++

Septic arthritis ++

Periosteal proliferative polyarthritis ++

Calicivirus arthritis ++

Other immune mediated polyarthritis +

Osteoarthritis -

Hip dysplasia ++ (predisposed breeds)
Patellar luxation ++ (predisposed breeds)
Cranial cruciate ligament rupture -

From Scott HW and McLaughlin R. Feline Orthopedics. Manson Publishing 2007.

After surgery, the importance of restricting activity of the puppies/kittens to avoid
any delay in the healing process should be emphasized. Advising pet owners to
train their puppies and kittens to walk on the leash or stay in a crate may turn out
to be useful in these situations.
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TYPE 1: TYPE 2: TYPE 3: TYPE 4: TYPE 5: TYPE 6:
Separation Component of Fracture Fracture Cruch injury to
through the fracture travels up through the through the the growth plate
growth the metaphysis epiphysis and epiphysis and (may not be
plate-best crossing the metaphysis visible on
prognosis growth plate crossing the radiographs)-
growth plate worst prognosis
(O 2 (é—é«) 0 >
S A L T E R
Straight Above Lower Through Erasure of Reaction
across growth periosteal
plate

Figure 3. Salter-Harris Classification Mnemonic.

Infectious causes

These include septic lesions (bites, trauma) and Lyme borreliosis.

Toxic causes

Fluoroquinolones (enrofloxacin) can cause arthropathy in young dogs.

Metabolic and nutritional causes

An unbalanced diet can lead to osteoarticular disorders:
e An all-meat diet can lead to generalized osteopenia and pathologic fractures.

e Calcium and phosphorus imbalance can lead to disorders such as nutritional
osteodystrophy or secondary/nutritional hyperparathyroidism (chronic elevation
of circulating parathyroid hormone resulting from low serum ionized calcium
concentration). Although the health consequences of calcium/phosphorus
imbalance in puppy diets are well documented, calcium supplementation is still
often advised for large dogs but should be avoided.

e Vitamin D deficiency will result in bone change and rickets.

Treatment involves adapting the diet (though changes may not be reversible) and
potentially surgery if the skeletal disorders are affecting animal welfare.



Immune mediated osteoarticular causes

Though the phenomenon tends to occur in older animals, some disorders can
appear toward the end of growth. Inflammatory polyarthritis secondary to the
deposition of immune complexes can produce erosive (destruction of articular
cartilage and subchondral bone) or non-erosive (periarticular inflammation) joint
disease such as rheumatoid arthritis, Greyhound polyarthritis, feline progressive
polyarthritis (males mainly), and systemic lupus erythematosus.

Treatment involves anti-inflammatory medications [e.g., corticosteroids) and
chemotherapeutic agents [e.g., cyclophosphamide, azathioprine, or methotrexate).
Prognosis is guarded because of relapses and the inability to determine the
inciting cause of the autoimmune reactions.

pathic osteoarticular disorders

e Panosteitis: a spontaneous, self-limiting, painful condition of the diaphyseal
and metaphyseal portions of long bones, common in young (5 months to 1 year)
medium, large, and giant breed dogs. The clinical signs include acute lameness
of variable severity affecting a single bone or limb or “shifting leg” lameness,
and last 1-3 weeks, waxing and waning in severity. Systemic signs can be
present such as fever, anorexia, or lethargy. The etiology is unknown and there
is no specific therapy beside analgesia.

o Hypertrophic osteodystrophy (HOD) is caused by an inflammation in the
growth plates of the long bones. The condition affects rapidly growing giant
and large breed puppies. It usually causes swelling and pain in the joints,
which may cause fever and loss of appetite but is self-limiting in most dogs.
However, some dogs may suffer permanent damage to the growth plates,
resulting in deformed limbs. Treatment aims to relieve the pain and suppress
the inflammation and can include non-steroidal anti-inflammatories (NSAIDs])
or corticosteroids (prednisone].

e Specific breed diseases: Akita Inu arthritis.
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GENITAL DISORDERS
IN PUPPIES AND KITTENS

Genetic, developmental, traumatic, and infectious conditions can lead to
genital disorders in puppies and kittens. A surgical procedure is often part of
the treatment.

frequent genital disorders

Clitoral hypertrophy

This is most commonly associated with
a mismatch between phenotypic sex and
gonadal or chromosomal sex. In rare cases,
clitoral enlargement (Figure 1) may also be
secondary to anabolic drugs administered
during pregnancy or severe prepubertal
vaginitis. Genotypic sexual differentiation
disorder may be related to androgen receptor
defect, Millerian duct persistence syndrome,
or XX sex reversion syndrome.

Depending on the degree of involvement,
affected animals have testes, or both male
and female gonadal tissues. In the case of
genotypic defects, an abnormally elongated,
trough-shaped vulva is observed from the
first few weeks, leading to vulvitis (or even ’
vaginitis). The clitoris is rarely enlarged before ~ Figure 1. Clitoral hypertrophy
puberty. A cartilage (more or less prominent] " female Yorkshire Terrier.
is sometimes palpable within it.

An autosomal recessive condition has been described in many breeds, including
in the English and American Cocker Spaniel (very common), Beagle, Pug,
Kerry Blue Terrier, Weimaraner, Doberman, Pointer, Basset Hound, Vizsla,



Pomeranian, Pinscher, American Staffordshire Terrier, Border Collie, and
Afghan Greyhound.

Diagnosis is based on clinical examination, karyotype, genital ultrasound, and
histology of the sexual gonad.

Treatment consists of the amputation of the penile clitoris in cases of repeated
mutilation (licking, rubbing, etc.).

Prepubertal vaginitis

Prepubertal vaginitis [Figure 2) is caused by vulvar entropion, a burying of the
vulva in the perineum. Most of the time the disorder is idiopathic, with some breed
predisposition, including the Golden Retriever and the Saint Bernard.

Figure 2. Prepubertal vaginitis in a female Figure 3. Recurrent cystitis related to
Cavalier King Charles. chronical prepubertal vaginitis.

Itis rarely seen before 8 weeks of age. Clinical signs include mucoid to purulent
vulvar discharge, with often frenzied licking of the vulvar region, peri-vulvar
dermatitis, and recurrent cystitis (Figure 3).

In most cases, the vaginitis resolves spontaneously after the first two heats.
Treatment consists of topical anti-inflammatories and antibiotics. Local antiseptics
should be avoided as these can promote the growth of certain pathogens with
repeated treatment. Systemic antibiotic therapy is often disappointing. In case of
persistent vaginitis, the animal should not be neutered early.

Testicular ectopia (cryptorchidism)

This is a defect in the descent of one or both testes into the scrotal pouch. The
main cause is genetic (autosomal recessive genes with incomplete penetrance).

Small dog breeds and Persian cats are over-represented. Affected animals
should be removed from any breeding program.
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The condition may be unilateral (80%
of cases, most often on the right] or
bilateral. At birth, the testicles are
located near the inguinal ring and at
5 weeks they are normally already in the
scrotum. An absence of testes at 8 weeks
is considered abnormal, but it will take
six months before a definite diagnosis of
an ectopic testis can be made.

In cats, the condition remains rare, but
descent can occur later (6-8 months).
Localization is always possible by ultra-
sound and helps to define the incision
site for surgery (Figure 4).

Figure 4. Case of cryptorchidism
observed by ultrasound.

No medical treatment has been proven to be effective when compared to a
placebo, but the following empirical treatments can be tried:

o Allopathy: human chorionic gonadotropin (five injections of 50 IU/kg q48h.

Repeat after an interval of 10 days).

e Homeopathy: Pulsatilla 5 CH and Testosterone 5 CH, five granules of each q12h

until positive results are obtained.
e Osteopathy.
e Acupuncture.

Castration is recommended (via laparotomy or laparoscopy] if the testicle is not

in place by adulthood.

Figure 5. Ectopic ureter by ultrasound Figure 6. Phymosis in a male German
in a 5-week-old puppy. Shepherd puppy with dysuria.



Orchidopexy is possible with bilateral vasectomy. Orchidopexy does not seem
to increase the risk of tumor formation if performed well before puberty and
provided that the surgery is atraumatic for the gonad. See Table 1 below for less
common genital disorders.

Table 1. Other less common genital disorders.

[:_u ITELEL Bree_d - Etiology Clinical manifestations/Diagnosis Treatment
disease predisposition
Young animals (< 6 months),
90% females. Often diagnosed
during house-training age
(2-4 months). Permanent
or intermittent urinary
incontinence, drop by drop,
Labrador, since birth or weaning
Golden Urinary soiling of the coat
. Retriever, Results from in the perlvulv.ar or preputial Surgery
Ectopic Husky, region. Chronic recurrent
an anomaly - . (remove from
ureter Newfoundland, . cystitis, ascending .
. during . breeding
(Figure 5) Bulldog, West embrvogenesis pyelonephritis (rare). rogram)
Highland yog Diagnosis: Radiography prog
White Terrier, Intravenous urography
Fox Terrier (efficacy 70-90%) or retrograde
vaginourography (sensitivity 80%].
Ultrasound (sensitivity 90%]:
difficult in practice. Urinary
tract CT (sensitivity > 90%).
Vagino-uretro-cystoscopy
(sensitivity > 90%).
Consequence Surgical
of hypoplasia treatment:
P.araphlmo- of the prepuce Permanently dry penis pedicle flap
sis (or (often preputial (severe cases)
) None : (glans), marked
preputial agenesis). The balanoposthitis. cystitis or phallopexy
hypoplasia) anomaly may be P Y in the sheath
associated with (limited para-
hypospadias. phimosis)
German Inability to externalize
Shepherd, . .
. . . the penis. Localized sheath
Phimosis Bouvier .
. edema, erythema, and pain.
(or preputial ' des Flandres,  Narrow . .
; . e Occasionally preputial Surgery
stenosis) Labrador preputial orifice | . .
- . discharge (balanoposthitis).
(Figure 6) Retriever,
Lameness and acute post-renal
and Golden . . .
. failure if urethral obstruction.
Retriever
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ENDOCRINE DISORDERS
IN-PUPPIES AND KITTENS

Endocrine diseases affect the hormone-producing glands. While most tend to
affect adult dogs and cats, puppies and kittens can occasionally be affected.
They can lead to clinical signs (polyuria, polydypsial, but can also impact
growth (stunted or abnormal growth pattern).

oid problems

The main function of the thyroid gland is to produce triiodothyronine and thyroxine,
which have various effects in the body including controlling metabolism. In
dogs, most cases of hypothyroidism develop in middle-aged dogs, although
a small number of cases (3.6%) occur in dogs under a year of age (congenital
hypothyroidism). These most commonly arise from aplasia or hypoplasia of
the thyroid gland. Rarely, there may be other causes such as iodine deficiency
(unbalanced diet) or auto-immune destruction. Occasional cases of congenital
hypothyroidism have also been reported in kittens.

Thyroid hormones play an important role in the development of the skeleton
during growth. As a result, puppies and kittens with congenital hypothyroidism
are stunted (dwarfism]; unlike the stunting seen with growth hormone deficiency,
this dwarfism is disproportionate, and the limbs are disproportionately short.
Thyroid hormones are also important for the development of the nervous system,
and puppies and kittens with congenital hypothyroidism have many neurological
problems. These include poor coordination, vocal impediments, problems with
visual awareness, and mental retardation. While mental retardation probably also
occurs in puppies and kittens with congenital hypothyroidism, this is difficult to
quantify because there are no objective tests for the purpose. Another neurological
issue that can occur are problems with gait because of abnormal development
of the cerebellum. Other signs that can be observed include lethargy, reduced
appetite, macroglossia, skin and haircoat problems (including retention of the
puppy haircoat and thinning), distended abdomen, delayed eruption of the teeth,
constipation, and hypothermia.

Diagnosis of congenital hypothyroidism is based on clinical signs, supporting clinical
pathology, and thyroid function testing; a serum thyroxine concentration below the
levels normally expected in an animal of the same age will confirm the diagnosis.
Other findings in blood tests would include very high cholesterol concentrations.



The treatment of congenital hypothyroidism involves replacing the missing thyroid
hormone. If cases can be identified and treated quickly enough, the physique of
the puppy or kitten could return to normal. Lifelong therapy is usually required,
with the exact amount being adjusted based on regular blood tests to check
thyroid hormone levels.

itary gland problems

The pituitary gland is critical for many functions in the body, including growth, blood
pressure, aspects of metabolism, temperature regulation, pain relief (endorphins),
control of water, and electrolyte balance. Its functions result either from producing
key hormones of its own (including growth hormone and vasopressin) or releasing
hormones that control other glands including the adrenal glands, thyroid glands,
and the sex organs. The function of the pituitary gland itself is controlled by the
hypothalamus, which sends signals to the pituitary in response to the levels of
the various hormones in the body. In young animals, there can be problems with
the development or function of different parts of the pituitary gland, resulting in
conditions such as pituitary dwarfism and diabetes insipidus.

Pituitary dwarfism

Pituitary dwarfism, much more commonly seen in dogs than cats, occurs if
the anterior pituitary gland does not develop properly. It is common in German
Shepherd dogs aged 2-6 months, where a genetic anomaly has been identified.
Other breeds can also be affected including the Weimaraner, Spitz, and Toy
Pinscher. The condition results from a decrease in the production of various
hormones including growth hormone,
thyroid-stimulating hormone (TSH),
adrenocorticotropic hormone (ACTH],
and also the luteinizing hormone
(LSH) and follicle-stimulating
hormone (FSH).

Puppies with pituitary dwarfism
are usually first identified when
not growing normally at about
2-3 months of age (Figure 1). Unlike
dogs with congenital hypothyroidism,
the dwarfism is proportionate: they

Figure 1. German shepherd dog puppy
with dwarfism (right), alongside one of its
littermates (left) who was unaffected.
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simply resemble a smaller version of a dog of the same breed. There may also
be problems with house training, thought to be the result of mental retardation.

Other signs include skin and haircoat changes (e.g., retained puppy haircoat, thin
skin, local alopecia, and hyperpigmentation), dental disorders (unerupted teeth],
and genital hypoplasia.

Diagnosis is based on a blood test to confirm very low concentrations of insulin-
like growth factor 1 (IGF-1). Other tests include the ACTH stimulation test and the
TSH stimulation test.

Treatment of pituitary dwarfism is somewhat challenging because canine growth
hormone therapy is not available. The use of human growth hormone has been
trialed, but success has been limited, not least because the dog produces
antibodies against it. More recently, progestins such as proligestone injected
every 3 weeks can induce the production of growth hormone in the mammary
glands. Potential side effects include acromegaly and uterine disorders. In some
cases, thyroid supplementation can also help, in particular if thyroid function is
decreased. Overall, the prognosis for puppies with pituitary dwarfism is fair, with
treatment not only improving quality of life but also improving overall lifespan.

Central diabetes insipidus

Diabetes insipidus is a condition where the control of water and electrolyte balance
in the body is severely disturbed; it can be central or nephrogenic. The central form
occurs in male and female puppies of any breed, with signs typically developing by
six months of age. The condition is the result of a failure to produce vasopressin
(anti-diuretic hormone); this deficiency means the kidneys are no longer able to
retain water and salts, leading to the constant production of very dilute urine. This
leads to excessive urination, incontinence, nocturia, and polydypsia (often more
than 100 mL per kg/day).

A diagnosis of dehydration involves first ruling out other possible causes of
excessive urination and thirst, usually by performing blood and urine tests.
Next, a water deprivation test is performed. Dogs with diabetes insipidus
cannot concentrate their urine even to the point of becoming slightly dehydrated
(~5%). To differentiate central diabetes from the nephrogenic form, synthetic
vasopressin is injected, which should result in good concentration of the urine in
case of the central form.

Treatment of diabetes insipidus involves a synthetic analogue called
desmopressin, either in the form of tablets or as drops into the eye (using a
human intranasal solution). The amount and frequency of administration needs
to be adjusted to the response of each patient, and blood tests are often required
to make sure that they remain healthy. However, once stable, most cases go on
to do very well, living a more or less normal life.



reas problems

In the exocrine part of the pancreas many digestive enzymes are produced for
release into the small intestine. Within this tissue, the islets of Langerhans
produce a number of hormones, the most important of which is insulin.

Diabetes mellitus (sugar diabetes] is a very common endocrine disease in adult
dogs, but can also very occasionally develop in puppies and kittens. Cases of
juvenile diabetes mellitus typically manifest between 3-6 months of age and
result from the failure of insulin production by the pancreas. Although the cause
is unknown, many cases might result from a viral infection. A genetic link has also
been reported in dogs, with various at-risk breeds reported including Beagles,
Dachshunds, Cairn Terriers, the Keeshond, Miniature Pinschers, Miniature
Schnauzers, and Standard Poodles. Some dogs with juvenile diabetes mellitus
also have a more generalized exocrine pancreatic insufficiency and a reduced
production of digestive enzymes.

The signs of juvenile diabetes mellitus include stunting or weight loss (usually
resulting from energy deprivation], loss of muscle mass, as well as polydipsia
and polyuria. Puppies can also suddenly develop blindness (diabetic cataracts). If
left untreated, puppies might become dehydrated and a ketoacidotic crisis might
develop, requiring emergency veterinary attention.

The diagnosis of juvenile diabetes mellitus is based on compatible clinical
signs (polyphagia, polydypsial combined with increased blood and urine glucose
concentrations.

Treatment of juvenile cases of diabetes mellitus is similar to the treatment for adults,
most notably insulin therapy. This is typically given by subcutaneous injections twice
a day, with the exact amount adjusted to the individual case. Food is often given
3-4 times per day, most often using a diet formulated for growth. Treatment can be
more challenging than in adults because puppies and kittens are growing rapidly at
the time, and this can often change the insulin requirement.

e Endocrine disorders are much less common in puppies and kittens than
it adult animals.

e The thyroid gland, pituitary gland, and “endocrine” (hormone-producing)
portion of the pancreas can be affected, usually as a result of the tissue
not developing properly before birth.

e Treatment usually involves giving synthetic versions of the hormones that
the glands are not producing themselves.
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OPHTHALMIC CONDITIONS
IN PUPPIES AND KITTENS

Kittens and puppies are frequently presented at the clinic with “eye problem,”
the origin mainly being congenital, traumatic, or infectious. Early diagnosis
and treatment can reduce the likelihood of disability and lifelong side effects.

ral considerations

Kittens and puppies are born blind. Their eyelids open at 10-14 days of age. The
cornea initially appears cloudy, probably due to the high-water content, but this
will clear within 24 hours. The thickness of the cornea decreases until 6 weeks of
age. At 3 months of age, the intra-ocular pressure reaches its adult value.

Canine neonates produce tears by the fourth week of life, which can be successfully
measured with the modified Schirmer tear test, but total (reflex + basal) tear
secretion is less than adults.

The pediatric ophthalmic examination must take into account the age of the puppy/
kitten. For example, the menace reflex is poor initially and will gradually improve
until 6-8 weeks of age, as the retina continues to differentiate.

Events happening during pregnancy can impact the sight of kittens and puppies.
Heredity as well as in utero infections [e.g., distemper] or toxins may induce
multiple abnormalities. Teratogenic factors during early gestation will have the
greatest impact on ocular development, as the eye develops in early embryonic
stages. For example, the administration of griseofulvin to a pregnant cat can cause
microphthalmia in her offspring. Taking a careful history of the mother is therefore
paramount in pediatric ophthalmology.

In practice, for breeds with a known risk of specific eye condition(s), it is
recommended to perform genetic tests if available*. Although some diseases
may not be clinically obvious at the first consultation, they will gradually become
symptomatic. For diseases progressing during the first years of life and leading
to blindness, the owner must be aware of the likely outcomes since it may impact
the future of the pet/owner relationship or the use of the dog [i.e., working dogs).

*https://www.vet.upenn.edu/research/academic-departments/clinical-sciences-advanced-medicine/research-
labs-centers/penngen/penngen-tests/genetic-tests



ilenital eye diseases

These conditions may be genetic or related to an event during pregnancy.

Globe and orbit
e Anophthalmos: complete absence of the globe (rare).

e Microphthalmia: small globe. It is often associated with a correspondingly small
palpebral fissure. Vision may be normal, impaired, or absent. It can be unilateral
or bilateral. Enucleation may be necessary in case of discomfort or secondary
disease of the cornea.

o Cataract: partial or total opacity of the lens. May be primary (hereditary) or
secondary to congenital abnormality.

e Congenital alacrima (congenital keratoconjunctivitis sicca): dry eye.

e Corneal dystrophy: can affect different layers of the cornea (epithelial,
endothelial, stromal).

e Iris hypoplasia: atypical eye position (lateral deviation in brachycephalic dog
breeds, strabismus in Siamese and Himalayan cats) or eye motion (wandering
movement of the eyes in puppies and kittens is associated with congenital
blindness). Nystagmus is commonly observed in Siamese kittens, and it is
thought to be linked to strabismus but the vision is functionally normal.

Eyelids
e Premature or delayed opening: eyelid separation is induced by a gradual
increase in tear production and happens at 1-14 days of age.

o Other conditions include entropion, ectropion, distichiasis, trichiasis and ectopic
cilia, eyelid agenesis.

Conjunctiva

e Dermoid: congenital ectopic mass of tissue containing skin, hair follicles, and
sebaceous gland (Figure 1).

e Medial canthal trichiasis: hair arising from the medial canthal caruncle which
can damage the cornea and misdirect tears.

These conditions usually require corrective surgery since they cause discomfort
and will induce conjunctivitis and possibly corneal lesions.
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Lacrimal system

o Lacrimal puncta atresia: rather common in breeds such as the American Cocker
Spaniel, Golden Retriever, Poodle, and Samoyed. The imperforate lumen can
be seen as a cream-colored fluid beneath a thin layer of conjunctiva. It can be
surgically opened to restore the normal tear flow.

Third eyelid (nictitating membrane)

« Cartilage eversion (“cherry eye”) appears as an outward curling of the nictitating
membrane. This causes secondary irritation and requires surgical replacement.
Often seen in the Great Dane, Saint Bernard, Weimaraner, German Shorthaired
Pointer, and Irish Setter but also in Burmese cats.

Cornea

e Corneal opacity: a healthy cornea achieves and maintains transparency due to
the organization of constituent cells and collagen fibers, as well as its relatively
hydrated state. Anything that alters this organization or deturgescence leads to
corneal opacity [e.g., oedema, lipid/mineral deposition, vascularization).

e The clinical signs associated with a dermoid can include epiphora,
blepharospasm, conjunctivitis, and blepharitis due to irritation of the associated
ocular structures in contact with the hairs. Surgical treatment is required to
remove a corneal dermoid using a superficial keratectomy procedure to excise
the abnormal tissue from normal underlying tissue. The prognosis following
surgery is good provided all abnormal tissue is removed.

Figure 1. Conjunctival dermoid with a protruding tuft of hair causing
conjunctivitis in a 3-month-old Birman.



e Symblepharon: this condition is uncommon in dogs. In cats, adhesion of the
conjunctiva to the adjacent conjunctiva or cornea are common sequelae of
infection (FHV-1) occurring before eyelid separation. The extent of the lesions
is variable, ranging from a thin vascular membrane to severe obstruction and
impaired vision.

Anterior uvea

e Anterior uveal cysts. Congenital defect due to the embryological failure of
adhesions between the layers of the optic cup that can be found in one or both
eyes. Treatment recommended only in case of secondary issues related to a
large size of the cysts.

o Heterochromia (zones of different color in a single iris or the color of one iris
differing from the other). No clinical significance on vision but association
between heterochromia and congenital deafness has been described in blue-
eyed, white cats and several canine breeds (Australian Cattle Dog, Australian
Shepherd, Boston Terrier, Dalmatian, English Bulldog, English Setter, and
Old English Sheepdog]. The hearing of any puppy/kitten with heterochromia
should be checked.

e Pupillary abnormalities and persistent pupillary membrane (PPM] (Figure 2)
may accompany other functional anomalies since they result from embryonic
abnormalities. PPM can occur unilaterally or bilaterally and appear as fine,
filamentous, and pigmented attachments originating from the iris collarette
(the mid region of the iris) and can attach to other ocular structures such
as corneal endothelium, lens, iris, or float free in the anterior chamber.

Figure 2. Persistent pupillary membrane remnants meeting
centrally in the anterior chamber.
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Diagnosis of a PPM is based on physical examination and must be
differentiated from post inflammatory adhesions. Treatment is not usually
necessary, but the treatment options, if required, include topical mydriatics
and surgical transection.

Glaucoma

Glaucoma is defined as an optic neuropathy resulting in a loss of sight. Many
breeds are affected by primary glaucoma or primary lens luxation. This is a painful
blinding disease without a cure. Normal intraocular pressure (I0P) ranges from
8 to 18 mm Hg. The primary complaint is rapid and dramatic globe enlargement.
The goal of therapy is to return and prolong vision through the control of IOP. Early
referral to a veterinary ophthalmologist is recommended.

Lens

With the exception of cataracts, congenital anomalies of the lens are rare.
Congenital cataracts may be inherited (numerous breeds listed) or secondary to
in utero influences.

Retina and optic nerve

Ophthalmoscopic examination of puppies or kittens is rather challenging and
can only be performed on animals over eight weeks of age. There are several
congenital abnormalities:

e Collie eye anomaly: choroidal hypoplasia is the fundamental defect. Coloboma
of the optic disc is found in 35% of affected animals but overall vision remains
functional. Extensive coloboma may predispose to retinal detachment.

e Microphthalmia with colobomas (autosomal recessive trait).

e Retinal folds, retinal dysplasia. Retinal detachment may occur secondary to
concurrent vitreous abnormalities. Visual impairment is frequent.

o Congenital stationary night blindness (Briard).
o Tapetal Hypoplasia, optic nerve hypoplasia, optic nerve coloboma.

Progressive Retinal Atrophy (PRA)

Thisis an inherited progressive disease of the retinal photoreceptors that leads
to blindness. It is rare in cats. Dogs with PRA start showing visual deficits in
dim lighting. The pupils dilate as the disease progresses. Predisposed breeds
include Poodles, Labrador and Golden Retrievers, English and American
Cocker Spaniels, Australian Cattle Dogs, Tibetan Terriers and Spaniels,
Cardigan Welsh Corgis, Irish Setters, Shetland Sheepdogs, and Spitz.



ired eye diseases

Their etiology may be broadly classified into three main groups: trauma, infectious,
and others (ophthalmic expression of systemic diseases, allergic reactions,
neoplasia, toxicosis).

The lesions may affect different parts of the eye or the surrounding structures and
lead to impaired vision or blindness. The pain must never be overlooked. Early
attention is mandatory to preserve vision as much as possible (e.g., exophthalmos
in brachycephalic breeds).

A penetrating injury from the oral cavity may induce an orbital abscess, so
carefully check the mouth of all puppies and kittens.

Conjunctiva

Numerous factors can induce conjunctivitis in puppies and kittens. An etiological
diagnosis should be determined to prescribe the best treatment and avoid long
term sequelae.

Conjunctivitis can be bacterial [Staphylococcus and Streptococcus in puppies;
Staphylococcus, Streptococcus, Chlamydia and Mycoplasma in kittens), viral
(herpesvirus in kittens), fungal, parasitic, immune-mediated, toxic or chemical,
desiccation-related (tear film abnormalities, lagophthalmos, ectropion), allergic,
or frictional (distichiasis, entropion, trichiasis, foreign body, dust, or particulate-
induced). The duration (acute, subacute, chronic, or recurrent) is also an
important factor to take into account as well as the appearance [i.e., mucoid,
purulent, etc.). Broadly speaking, feline conjunctivitis is often infectious while
canine conjunctivitis is usually non-infectious (except canine distemper when
other clinical signs are present].

When the eyelids are still closed, clinical signs include:
e Eyelids that appear swollen or bulge outward.
e Mucus, pus, or clear fluid leaking from the eye corner.

Once the eyelids are open, eye infections are characterized by:
e Conjunctival redness or swelling.

e Abnormal eye discharge (mucus, pus, or clear fluid).

e Crusty eyelids or debris that sticks the eyelids together.

o Cloudy cornea (corneal scars or ulceration).

e An eyelid adhering to the eye surface.

o An eye that appears to have a “flat” surface.



314

FROM WEANING TO ADULTHOOD: MAIN PUPPY AND KITTEN DISEASES

In addition, there can be other non-specific signs such as sneezing, coughing,
hyperthermia, or decreased appetite.

With neonatal ophthalmia the initial treatment is to fully open the eyelids
and clean the discharge. Then, topical treatment (artificial tears, antibiotics,
antiviral, etc.) may be applied according to the cause of the inflammation. No
corticoids should be applied in case of infection. Early intervention should limit
any long-term consequences.

Severe infections, or those left untreated, can lead to corneal scarring,
symblepharon, keratoconjunctivitis sicca, or even blindness.

In cases of infectious disease, prevent cross-contamination of siblings by
considering treating the entire litter. A clean maternal environment should help
to prevent infections.

Cornea and sclera

Corneal ulceration is usually secondary to dry eye, foreign body, entropion with
or without macroblepharon/ectropion, or distichiasis. Keratoconjunctivitis sicca
(KCS, dry eye) is a common disease characterized by reduced aqueous tear
production leading to drying and inflammation of the conjunctiva and cornea.
It may be congenital but usually results from infection, drug, neurological, or
immune-mediated causes. A genetic influence is suspected. Corneal lesions are
frequent in cats (feline herpesvirus keratitis).

Lacrimal system

e Early diagnosis of any disturbance, abnormalities in the quantity or quality of
the tear film can cause dehydration of the conjunctiva and corneal epithelium,
hypoxia of the corneal epithelium, lack of lubrication, and subsequent frictional
irritation, disturbance of the microbiome, secondary inflammation, corneal
erosion, or ulcers.

e Chronic conjunctivitis and keratitis are often linked to a deficiency in one or
more of the layers of the precorneal tear film.

e Epiphora: always check tear ducts.

e Cherry eye: the prolapsed gland of the third eyelid is best treated by replacement,
not by excision. Indeed, excision may lead to secondary conjunctivitis and
keratitis (including KCS).

e Useful and easy to implement diagnostic methods:
- Schirmer tear test to assess quantitative abnormalities of tear production.
- Fluorescein for corneal ulceration and tear duct permeability.



Uvea

Anterior uveitis must be distinguished from other conditions causing red eye
(conjunctivitis, keratitis, glaucoma). Since the uvea is involved in many systemic
disorders, the possible underlying cause must be identified. The following etiology
should be considered: infectious (algal, bacterial, fungal, viral, protozoal,
parasitic), immune-mediated, neoplastic or paraneoplastic (rare in puppies and
kittens), metabolic, traumatic, toxic, and idiopathic.

When considering potential zoonotic diseases, a thorough differential diagnostic
workup is important (e.g., rabies virus).

Vogt-Koyanagi-Harada-like syndrome or uveodermatologic syndrome. This
condition affects certain breeds more than others: Akita, Old English Sheep
Dog, Golden Retriever, Siberian Husky, and Irish Setter. It is a spontaneous
autoimmune disease directed against melanin.

Differential diagnoses of uveitis in cats:

o Exogenous: septic, trauma (blunt or perforating), ionizing radiation, chemical
injuries.

e Endogenous: infectious (FIV, FelLV, FIP, toxoplasmosis, leishmaniasis,
bartonellosis, cryptococcosis, histoplasmosis, coccidiomycosis, blastomycosis,
candidiasis, septic, ophthalmomyiasis internal, immune-mediated, neoplastic,
metabolic, lymphoplasmacytic, idiopathic.

Lens

The lens is an avascular structure. Its metabolic needs are met by the aqueous
humor. Anterior uveitis may affect lens metabolism and transparency. A loss
of transparency of the lens or its capsule is called cataracts. Cataracts may be
classified according to their cause, the location of the opacity, or the stage of
evolution.

Dogs with hereditary cataracts (HC) should not be bred from. Ongoing research
is seeking to find the responsible gene and tests are now available. For example,
mutations in one gene called HSF4 have been shown to cause HC in a number
of different breeds (Australian Shepherd, Boston Terrier, French Bulldog, and
Staffordshire Bull Terrier).
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many teeth should be present?

Canine
e Deciduous dental
formula: 13/3,

C1/1, PM3/3, M0/0
= 28 (there are no
deciduous first
premolars and no
deciduous molars).
Permanent dental
formula: 13/3, C1/1,
PM4/4, M2/3 = 42
(Figure 1).

Figure 1. Canine jaw showing
permanent dentition as well

as the modified Triadan numbers
used per quadrant to identify

the teeth. When referring to
deciduous teeth with this system
5-8 are used instead of 1-4 for
each quadrant, respectively.

DENTAL AND MAXILLOFACIAL
DISORDERS
IN JUVENILE PATIENTS

Oral disorders in juvenile canine and feline patients include abnormalities in
tooth number, eruption pattern, and crown morphology as well as congenital
malocclusions and cleft palates. Depending on the diagnosis, the irregularity
may be cosmetic or require advanced treatment, especially if not treated
promptly. A thorough oral examination of the juvenile population allowing
early and accurate diagnosis is therefore paramount.

Upper Jaw
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Feline

e Deciduous dental for-

mula:

MO0/0

13/3, C1/1, PM3/2,

= 26 (there are no

deciduous molars).

e Permanent dental for-

mula:

13/3, C1/1, PM3/2,

M1/1 =30 [Figure 2).

should teeth erupt?

Figure 2. Feline
permanent dentition.
Note the teeth
numbers using

the modified

Triadan system.

408

Lower Jaw,

I Incisors
[ canine
[ Premolars
I Molar

In general, deciduous teeth should be present by the time of the first round of
vaccines and permanent teeth should be present at around 6 months of age.
However, there is breed variation in eruption times, and these are not firm
deadlines. Rather, concern should be raised if teeth have only erupted unilaterally.

Canine deciduous Canine permanent  Feline deciduous Feline permanent
Incisors 3-4 weeks 3-5 months 2-3 weeks 3-4 months
Canine 3 weeks 4-6 months 3-4 weeks 4-5 months
Premolars 4-12 weeks 4-6 months 3-6 weeks 4-6 months
Molars N/A 5-7 months N/A 4-5 months
Too few teeth

Teeth may be absent due to delayed eruption, agenesis (tooth bud never formed),
or impaction. Delays in eruption are most often bilaterally symmetrical. Dental
radiographs are required to diagnose the reason for an absent tooth.
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Figure 3. Large dentigerous Figure 4. Radiograph of a persistent deciduous
cysts secondary to impacted first right maxillary canine. Note the permanent
mandibular premolar (arrow). maxillary canine erupts mesial to the deciduous.

All other permanent teeth erupt on the lingual
aspect of the deciduous tooth. Extraction

of the deciduous tooth is recommended

as it is unlikely to exfoliate once the permanent
has erupted and leads to crowding and
secondary periodontal disease.

To the author’s knowledge, impacted deciduous teeth have never been reported.
Impacted permanent teeth are common in brachycephalic breeds, with the
mandibular first premolar being the most commonly affected tooth. Approximately
30% of impacted teeth will develop dentigerous cysts, which have the potential to
be highly destructive if left untreated (Figure 3). Thus, early extraction of impacted
teeth is recommended.

Too many teeth

Too many teeth in the oral cavity may be due to persistent deciduous teeth or
supernumerary teeth. Persistent deciduous teeth (Figure 4) require extraction
as they may lead to malocclusion of the permanent tooth as well as crowding
with subsequent periodontal disease. Supernumerary teeth, caused by an extra
tooth bud, only require extraction if they are causing crowding and subsequent
periodontal disease. Otherwise, no treatment is required.



rmal tooth crown morphology

Abnormal crown morphology may
be developmental or due to trauma
of the erupted tooth.

Developmental tooth disorders

Abnormal crown morphology may
be hereditary or occur secondary to
trauma/environmental changes that
affect the developing permanent
tooth bud in the first 8 weeks of life.
Developmental abnormalities that
do not require treatment include
yellow discoloration of the teeth
from tetracycline administered to
the bitch while pregnant or within
the first 8 weeks of life, enamel
changes from fluorosis, geminated
teeth, fused teeth, and concres-
cence (Figure 5).

Developmental abnormalities that
require treatment include dens in
dente, odontodyplasia, and enamel
hypoplasia. Dens in dente, or
“tooth within a tooth,” occurs due
to invagination of the tooth crown
during odontogenesis. Pending
the severity of tooth malformation,
this abnormality puts the tooth at
risk of pulp infection. Radiographic
monitoring for evidence of non-
vitality is strongly recommended.
Treatment with root canal therapy or
extraction is recommended if non-
vitality is noted or for prophylactic
purposes (Figure 6).

Figure 5. Example of a gemination tooth in a dog.
This is a cosmetic anomaly.

Figure 6. Mandibular first molar with

dens in dente (circle pointing out tooth
malformation). Note that the tooth developed
a periapical lucency (arrows) that was
observed with serial monitoring of the tooth,
indicating tooth non-vitality.
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Trauma to the developing tooth bud
can result in odontodysplasia or
enamel hypoplasia. Odontodysplastic
teeth, defined as teeth that are
completely malformed, are at
risk of pulp infection and should
be extracted. Teeth with enamel
hypoplasia have areas of thin enamel
that easily flakes off, exposing
the sensitive dentine (Figure 7).
Restorative treatment is indicated to
protect these teeth. Pyrexia during
tooth development may also result
in enamel hypoplasia. However, in
this case, all teeth in the oral cavity
will be affected.

Trauma to an erupted tooth

Abnormal crown morphology may
also be secondary to tooth fracture.
Tooth fractures may be complicated
or uncomplicated, depending on
pulp exposure (Figure 8). Pulp
exposure is painful and can lead to
direct pulp infection and secondary
apical periodontitis. Apical
periodontitis is defined as bone
loss around the apex secondary
to abscess, cyst, or granuloma
formation. Complicated fractures
always require treatment. Treatment
options include endodontic therapy
to save the tooth (root canal therapy
or vital pulp therapy) or surgical
extraction.

Figure 7. Enamel hypoplasia on the mandibular
canine.

Figure 8. Complicated crown fracture of the
left mandibular canine. Note the pulp exposure
(arrow).

It is a common misconception that fractured deciduous teeth do not require
treatment as they will exfoliate naturally. Fractured deciduous teeth are still at
risk of developing apical periodontitis, which can affect the developing permanent
tooth bud. Therefore, treatment with surgical extraction is indicated.



cclusions

Occlusion should be evaluated in all juvenile patients. Both deciduous and adult
occlusion should be checked. Normal occlusion should meet the following criteria:

e Maxillary incisors are rostral to mandibular incisors. Mandibular incisors
occlude with maxillary incisors at the cingulum.

e Mandibular canine sits in the diastema between the maxillary third incisor and
maxillary canine.

o Premolar teeth interdigitate in a “pinking shear” fashion.

o Maxillary fourth premolar and molars sit on the buccal aspect of the mandibular
molars.

Malocclusions are defined as class 1-4

Class 1 malocclusions: normal skeletal relationship between the maxilla
and mandible. Dental abnormality only. Common class 1 malocclusions
include rostral crossbites, caudal crossbites, and base narrow canines.

Class 2 malocclusions: the maxilla is longer than the mandible. With this
malocclusion there is often trauma to the palate from the mandibular
canines.

Class 3 malocclusions: the mandible is longer than the maxilla. This is
considered normal in brachycephalic breeds and is often asymptomatic.

Class 4 malocclusions: one quadrant is longer than the others, leading to
an abnormality in the horizontal plane.

For all malocclusions, a decision to treat is based on the presence of tooth on
tooth contact and/or tooth on soft tissue contact. In these cases, treatment is
required as all dogs and cats deserve a functional and comfortable bite. Cosmetic
malocclusions are not treated.

When a malocclusion is noted in the deciduous dentition, selective extractions are
recommended as early as possible. This removes pain and helps the permanent
teeth to erupt in a normal position. In other words, the deciduous teeth will
have less influence on the eruption pathway. Waiting for these teeth to exfoliate
naturally is not recommended. For permanent teeth, treatment options include
selective extractions, selective crown amputations with endodontic therapy, or
orthodontic movement.
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HELMINTH DISEASES
IN PUPPIES AND KITTENS

During their first weeks of life, puppies and kittens may be at risk of
being infected by worms (nematodes and cestodes), compromising their
development and health. In addition to the preventive treatment of adults, even
before mating, good environmental hygiene is mandatory to limit the spread of
intermediate host and larvae.

stinal worms

Roundworms

Ascarids (Toxocara spp., Toxascaris spp.)
are intestinal nematodes with a maximum
length of about 10-15 c¢cm in the adult
forms (Figure 1). Puppies and Kkittens
become infected through the ingestion of
infective larval eggs from the environment
or larvae carried by paratenic hosts, such
as rodents. The transplacental passage
of infectious larvae from the bitch to their
fetuses is common during late pregnancy,
while both puppies and kittens can also
become infected by suckling milk from
their mothers. After infection, roundworm
larvae reach the small intestine after a
complex migration involving a pulmonary  Figure 1. Egg of Toxocara cati.




phase. Toxocara spp. can cause serious disease in puppies and kittens;
Toxascaris is generally less pathogenic. Clinical signs of ascarid infestation
are generally mild, consisting of unthriftiness, potbelly, and occasional
vomiting and diarrhea. In the case of massive transplacental infection,
severe respiratory signs and even death can be observed in neonatal
puppies due to pulmonary damage during larval migration, intestinal
blockage, or intussusception. Toxocara spp. is zoonotic, with Toxocara
canis causing visceral larva migrans in humans. Therapy is mainly based
on the administration of anthelmintic medications, including macrocyclic
lactones, pyrantel, piperazine, benzimidazoles and nitroscanate; all with
a limited activity on larvae. For this reason, serial treatments are advised
during the first months of life.

Hookworms

Hookworms [Ancylostoma spp.,
Uncinaria spp.) are small nematodes
(1-2  cm in length) with sharp
marginal teeth (Figure 2). The adult
worms inhabit the small intestine.
The infectious larvae are transmitted
from dams to their offspring
through lactation, but certain
hookworm species can penetrate
directly through the skin, giving

rise to pulmonary migration before . A : > iE

reaching the gut. The larvae can be X
also ingested from the environment. . *. :
Clinical signs of hookworm infection R el e
are mucoid or bloody diarrhea, Figure 2. Egg of Ancylostoma caninum.
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anemia, anorexia, lethargy, weight loss, and respiratory signs in the
case of massive pulmonary migrations. Occasionally, skin lesions
and lameness are observed. In humans, canine and feline hookworms
are associated to cutaneous larva migrans. Apart from anthelmintic
treatments with macrocyclic lactones, piperazine, benzimidazoles, or
nitroscanate, young animals may require supportive therapy to restore
their water-electrolyte balance.

Tapeworms

Tapeworm infections cause no or
few clinical signs in carnivores
(final hosts), while in the
intermediate host they can be
associated with different clinical
forms and even death depending
on the localization of the larval
forms. These parasites include
several cestodes, with adult
forms having variable sizes (from
2 mm to 15 m]: Echinococcus
spp., Taenia spp. [Figure 3),
Spirometra spp., Dipylidium
caninum, Mesocestoides lineatus,  Figure 3. Eggs of Taenia spp.
Diphyllobotrium latum, etc. The

adults usually inhabit the small intestine of dogs and sometimes cats,
while the larval forms develop in different intermediate hosts, such as
ruminants, horses, rodents, reptiles, amphibians, fishes, birds, fleas,
lice, mites, crustacea, and copepods. Therefore, dogs and cats become
infected mainly through the ingestion of uncooked meat containing the
larval forms, which can be fed by humans or from prey animals.

The clinical relevance for puppies and kittens is limited, but some of
these cestodes (Echinococcus granulosus, Echinococcus multilocularis,
Diphyllobotrium latum] are responsible for severe zoonoses. The
treatment of choice for tapeworms is praziquantel, although other
drugs may be effective against some cestodes, including dichlorophen,
nitroscanate, niclosamide, epsiprantel, bunamidine, and benzimidazoles.
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ms of the circulatory and respiratory systems

Heartworms

Heartworms include two
nematodes, Angiostrongylus
vasorum (up to 2.5 cm in
length) and Dirofilaria immitis
(up to 30 cm in length]
(Figure 4), whose adult forms
reside in the pulmonary
arteries of dogs and cats and
in the pulmonary arteries and
the right side of the heart
of dogs and other canids,
respectively. Cats are not
infected by A. vasorum (also
known as French heartworm])
and have a limited role in Figure 4. Adult nematodes of Dirofilaria immitis.
D. immitis epidemiology.

Intermediate hosts are terrestrial mollusks (snails and slugs) and
mosquitos (Aedes spp., Anopheles spp., Culex spp.) for A. vasorum and D.
immitis, respectively. Dogs become infected with A. vasorum through the
ingestion of intermediate hosts containing the infective larvae, or frogs
or even birds acting as paratenic hosts. Infection of dogs and cats with
D. immitis occurs through the bites from mosquitoes that transmit the
infective larvae.

Clinical signs of heartworm infection can be severe depending on
the worm burden. Young animals may develop fatal forms, with
dyspnea, tachycardia, violent coughing, and bloody sputum or
hemoptysis. In humans, D. immitis can cause aberrant infection with
pulmonary involvement. The drugs of choice for French heartworm
are mebendazole and fenbendazole, but levamisole and moxidectin
have also proven to be effective. Drugs against D. immitis infections in
dogs include melarsomine as adulticides and macrocyclic lactones as
microfilaricides.
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