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Approach to Otitis Externa — Keys to Success

Claudia Susanne Nett-Mettler

Vetderm.ch — Dermatologie Und Allergologie Fuer Tiere, C/O Ennetseeklinik,

Rothusstrasse 2, 6331 Huenenberg, Switzerland

PthOph)’SiO'OQ)’ — Addressing
primary, predisposing and perpetuating
factors

Ear disease is the result of a primary
factor causing the inflammation, predisposing
factors favoring the development of otitis and

perpetuating factors hindering resolution.

Primary causes

Primary causes are creating the ear
disease. Those include otic parasites (e.g.
otodectes, demodex, ticks, notoedres, sarcoptes
and cheyletiella), hypersensitivity disease (food
allergy, atopic dermatitis, contact allergy),
foreign bodies (awns, sand dirt, cell detritus,
dried otic medication, hair tufts), keratinization
disorders (e.g. sebaceous adenitis, seborrhea,
hypothyroidism, Cushing disease) immune
mediated disease, (e.g. pemphigus foliaceus,
pemphigus vulgaris, bullous pemphigoid,
systemiclupuserythematosus,juvenilecellulitis)
and metabolic disease (e.g. Zinc responsive

dermatitis, hepatocutaneous syndrome).

Predisposing factors

Predisposing factors expedite the
inflammation by altering the anatomy and
physiology of the ear canal allowing the external
ear canal microenvironment to be transformed,
thus permitting bacteria or yeast to become
established.Predisposingfactorsincludefactors,
such as:

- Floppy pinnae prevent ventilation of the ear
canal increasing humidity

- Skin folds and stenotic ear canals (e.g. English
bulldog, Shar-Pei)

- Excessive hairs in the ear canal prevent
ventilation and increase humidity

- Anatomically stenotic ear canals hinder the
ear own cleaning mechanisms

- Excessive cerumen production due to higher
counts of apocrine glands in Cocker spaniels,
Springer spaniels and Labrador retrievers
tends to facilitate bacterial or fungal infections
and leads to stenotic ear canals

- Climate changes like increased humidity and
temperatures as well as excessive swimming
increase the humidity in the ear canal

- Obstructions in the ear canal (polyp, tumor)
hinder ventilation

- Treatment effects such as irritating ear
cleansers, hair plucking and the use of cotton tip

applicators can cause trauma to the ear canal
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Perpetuating factors

Perpetuating factors sustain and
aggravate the inflammation. Perpetuating
factors are:

- Bacterial infection through commensals and
transient bacteria

- Yeast infections are a common perpetuating
factor

- Progressive pathological changes, e.g. edema,
epithelial proliferation, chronic ceruminous
gland hyperplasia and hypertrophy causing
stenosis and increased humidity in the ear
canal preventing an infection to clear

- Fibrosed or mineralized connective tissue in
the ear canal causing stenosis

- Otitis media, which occurs in approximately
16% of acute otitis externa and in 50-80%

of chronic otitis cases.

Diagnostics steps in chronic ofitis

The clinical and otoscopic examination

When dealing with an otitis patient, a
thorough history and a complete clinical and
dermatologicalexaminationarethefirststep. This
information is important to identify underlying
causes such as for example endocrine disease
or a hypersensitivity disorder. Otitis externa is a
common sign of allergic disease and a thorough
dermatological exam will often show concurrent
skin disease.
After the dermatological examination, the ears
are inspected. The pinnae are examined for
alopecia, erythema, lichenification, seborrhea,
hyperpigmentation and exudate, followed
by the ear canals, which are palpated for

discomfort, thickening, elasticity of the

@ Vol. 24 No. 3 July - September 2012

cartilage and ossification. The otoscopic
exam with either a handheld otoscope or
a videootoscope helps to identify canal
erythema, edema, stenosis, ceruminous
gland hyperplasia, quality and quantity
of ear exudate, erosions, ulcerations, ear

parasites, foreign bodies.

The diagnostic database

To diagnose ear disease, the main
diagnostic tools are cytology, bacterial cultures
and diagnostic imaging. The most helpful tool
is the cytological exam, since it gives quick
and easy accessible information regarding the
quality and quantity of infectious organisms,
the severity of inflammation and thus becomes
an important key for the selection of the topical

therapy.

Cytology

The minimal database should always
contain cytology of the diseased ear(s). Swabs
should be taken from both ears in the presence
of bilateral otitis, since it is not uncommon to
deal with different organisms in either ear. The
swabs are obtained from the horizontal ear
canal. The swabs are rolled onto a glass slide
and stained with a modified Wright's stain. They
are examined at 200x to 1000x magnification.
Cytology allows identifying and quantifying
pathological organisms in the ear canal, the
quality of the ear exudate and thus the severity
oftheinflammation. Intheliterature the abnormal
number of organisms in ear canals has been
described, however, the number alone is not

sufficient to base the therapy upon. If an ear is

inflamed and organisms are found, those should
be treated. Whenever rods or neutrophils
are present, more aggressive (systemic)

therapy is usually needed.

Bacterial cultures

In severe, pretreated or chronic otitis
cases, cytology alone may not be sufficient. In
such cases and especially, if rods were seen
on cytology, swabs for bacterial culture and
sensitivity should be obtained in conjunction
with cytology. These results are used to direct
systemic antimicrobial therapy only. In cases
of malassezia otitis, bacterial cultures are not
necessary. It is neither useful nor necessary
to base topical therapy on bacterial culture
results, however, topical therapy should be
based on cytological results. The susceptibility
of a culture is based on systemically obtainable
antibiotic levels (microgram/ml) whereas with
topically applied antimicrobials milligram/
ml concentrations are reached. Studies have
further shown poor reproducibility of culture
and sensitivity results and a poor correlation
between in vitro antibiotic resistance and in vivo
response to empirically selected otic therapy

for Pseudomonas otitis.

Diagnostic Imaging

Imaging techniques such as computed
tomography (CT), radiographs, magnetic
resonance imaging (MRI) and ultrasound can
be helpful diagnostic tools to evaluate the
presence of middle ear disease in chronic
otitis cases. They further give information of

canal stenosis, mineralization of the ear canal,

fluid or soft tissue densities in the middle ear
cavity as well as osteolysis or osteitis of the
bulla. Unfortunately costs and availability of the
modern techniques are sometimes prohibitive
or non available. The interpretation of skull
radiographs can be a diagnostic challenge
because of superimposition of other structures
over the area of interest. The lateral oblique
view is used to separate the tympanic bullae,
the rostrocaudal open mouth views allow direct
comparison between left and right bulla in
unilateral cases. More recently, computed
tomography (CT) and magnetic resonance
imaging (MRI) have been used to assess
the tympanic bulla Both CT and MRI provide
cross-sectional slices, thus avoiding difficulties
in the interpretation due to superimposition. In
a study by Rohleder (2006), CT was compared
with surgical and histopathological diagnosis
of otitis media and found sensitive in 86% and
specific in 89% compared to histopathological
diagnosis. Compared to radiography, CT
was found more accurate and reliable than
radiography in diagnosing middle ear disease,
but only when severity of disease was moderate
or high. Ultrasound has been used as an
alternative to CT or MRI. The sensitivity for the
detection of fluid lay between 80 and 100 per
cent and specificity between 74 and 100 per
cent compared to CT of the tympanic bulla
(Doust, 2007).

MRI is mainly indicated in acute otitis cases
or when inner ear damage or soft tissue

pathology is suspected

o
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Microbes are the small living member distributing in our circumference and even on mucosal

and skin surface. Coagulase positive staphylococci (CoPS) are the major commensal bacteria
. _ - 1i4 . located generally on skin and hair follicle, especially where contains a high moist level and skin
| injury. To demonstrate the infective and susceptibility situations among skin microbes isolated from
clinical dogs during 2010-2012, genotypic and phenotypic characterization were described in this
review. Canine CoPS members consist of Staphylococcus pseudintermedius, S. schleiferi ssp.
coagulans and S. aureus that secondarily associate with dermatitis caused by all skin abnormality
and managementerror. S. pseudintermedius and S. schleiferi ssp. coagulans Existence of skin yeasts;
Malassezia pachydermatis, Candida parapsilosis, has been introduced as the main antigens over
reacted to Th2 lymphocytes and mast cells resulting seborrheic reaction beneath atopic condition.
During primary stage, C. parapsilosis is prone to be predominant yeast due to detection of more than
1,000 times of population together with about 100 times of M. pachydermatitis number. Likewise, the
growth of M. pachydermatitis continues in secondary lesion but C. parapsilosis becomes turning out.
Regarding to susceptibility, almost half of CoPS were methicillin resistant S. pseudintermedius (MRSP)
or S. schleiferi ssp. coagulans (MRSSc) with a strong concordance between genotypic and phenotypic
traits. Antibiogram profile of MRSP revealed a high resistant level and to type of antibiotic but mild
to moderate C. parapsilosis against ketoconazole and itraconazole was reported. Enlightenment
/. |.I.' g, W YRy | of microbial diversities at each episode of dynamic change is always needed for veterinarians providing

il
- |||'|| i '”'-L 0k [ pathogenesis explanation and leading to sustainable control.
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Introduction

Subsistenceoffreelivingmicroorganism
is commonly found in environment. Ecological
nich of each agent is naturally defined type
and role between microbials and habitats.
In veterinary practice, veterinarians are still
encountering with recurrent skin problems
especially during drug-off period or non-
responsive antimicrobial treatment. One of
failure factor may be misunderstanding on
goal of therapy by pressing on eradication of
microbes instead of balancing of microbes.
Thus the sentence “One who does not know
the enemy but knows himself will sometimes
win, sometimes lose” would be reminded
what practitioners enlighten on the enemy like
microbials and how we would prepare for the
next win. This article would provide a part of
enemy secret that leads to the sentence “One
who knows the enemy and knows himself will

not be in danger in a hundred battles”

Microbial member on dog skin

Skin infections caused by yeast and
bacteria rarely happen alone. Under normal
circumstances, canine skin provides a defensive
barrier that bacteria and yeast are unable to
breach. However, whenever your dog skin
becomes damage, the environment on the skin
will be changed. This change gives the normal
yeast and bacteria living on the surface of the
skin the opportunity to avoid the skin’s normal
defense systems and cause further damage
to the skin. Skin bacteria are thought to be

associated with dermatitis comprising
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coagulase-positive staphylococci (CoPS),
Streptococcus, Pseudomonas, Staphylococcus,
Proteus, and many others ((Kil and Swanson,
2011). Skin yeasts are also well-known as an
accelerator of auto-immune reaction. Potential
underlining causes include; 1) allergic diseases,
such as flea allergy, food allergy or atopy, 2)
infectious diseases, such as parasitic
mange and 3) metabolic diseases, such as
hypothyroidism or hyperadrenocorticism.
Malassezia pachydermatis, M. furfur, M.
sympodialis, Candida albicans, C. tropicalis,
C. parapsilosis and Rhodotorula spp. are
recognized as part of normal flora of dogs and
their owner and can be opportunistic pathogen
resulting in local and systemic infection in
various host species (Nenoff et al., 2012).
Previously, M. pachydermatis was ever believed
as the sole yeast caused canine skin diseases
(Kennis et al., 1996; Uchida et al., 1992). So
far, C. parapsilosis has been introduced as
the causative yeast concurrent with
M. pachydermatis in SD dogs especially at
primary stage (Yurayart et al., 2011). The
distribution and population number of
microbes is mainly up to anatomical site related
to skin fold, alkaline, high moisture conditions,
and immunological status of host. Therefore,
the practitioners are needed not only know
what antimicrobial available in market but also
keenly understand what and how response of

microbes against to animal and treatment.

Table 1. Distribution of coagulase positive staphylococci species from three different collection

sifes on dog skin (%) and recovery rafe of skin yeast from different lesion stages (%)

(Chanchaithong and Prapasarakul, 2011).

Existence Bacteria Nasal mucosa Perineum Groin
Single S. pseudintermedius 60 57 66
S. schleiferi subsp. coagulans 1 1 0
S. aureus 0 0 0
Co-existence S. pseudintermedius and 27 25 33
S. schleiferi subsp. coagulans
S. pseudintermedius and 4.5 0 0
S. aureus
Yeasts (Yurayart et al., 2011) Normal PSD SSD
Single M. pachydermatis 41 35 71
Single C. parapsilosis 11 28 7
Mixed 21 16 14

PSD; primary seborrheic dermatitis, SSD; secondary seborrheic dermatitis.

Member of skin microbes associated
dermatitis is presenting in Table 1. Three CoPS
were isolated and identified by our recommen-
dation. S. pseudintermedius was the major
commensal followed by S. schieiferi subsp.
coagulans. S. aureus was likely non-resident on
dog skin. Co-existence among CoPS could be
detected on mucosal area and this part might
be an important carriage area of transmission.
Qualitatively, discover of M. pachydermatis
and C. parapsilosis on neck, ear, interdigitale,

groin, and perineum of animals with or without

disease was not surprising evidence due to high
incidence of case. Interestingly, C. parapsilosis
has been initially thought as the causative of
canine seborrheic dermatitis together with
M. pachydermatitis. In quantitative, over growth
of all yeasts was found in dogs with
erythematous rash and moist dermatitis (PSD)
but C. parapsilosis became predominant
species rather than M. pachydermatits. Thus,
choice of appropriate antimicrobials should be
based on species detection and clone diversity

responded to various antimicrobial agents.
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Drug resistant situation in Thai
CoPS and yeast strains

In general, the decision of methicillin
resistant trait needs consensual between
oxacillin disk susceptibility and mecA gene
existence. Use of S. aureus criteria recommended
by CLSI could not be used for the animal strains.
Minimal inhibitory concentration detection can
also be a trustable outcome in laboratory level.
However, determination of susceptibility level
in fungal species is quite higher complicate

and difficult to compare, internationally. Our

research unit has been published the modified
detection criteria providing routine practical
interpretation (Yurayat et al., 2013).

Since  incurable  septicemia by
nosocomial infection in dogs and human
hospital caused by MRCoPS, we pay attention
to our MRSP strains that recovered from about
49% of 268 Thai dog isolates. Antibiogram
profles and susceptibility levels are showing
in Table 2.

Table 2. Comparison of susceptibility levels and resistant rates of Thai methicillin resistant

S. pseudintermedius

Resistance Breakpoint

Range tested

Resistant rates Resistance-mediating

(mg/) (mg/) (%) genes
Oxacillin >0.25 0.25-8 98.8 mecA
Penicillin >0.25 0.012-2 98.8 blaZz
Ciprofloxacin >1 0.25-8 83.1 ND
Tetracycline >2 0.5-16 98.8 tet(M); tet(K); tet(L)
Gentamicin >1 1-16 97.6 aac(6')-le, aph(2’)-la
Kanamycin >16 4-64 97.6 aac(6')-le- aph(2')-1a; aph(3’)-1ll
Streptomycin >16 4-32 96.4 ant(6’)-la
Erythromycin >2 0.25-8 96.4 erm(B); erm(C)
Clindamycin >0.5 0.12-4 96.4 erm(B); erm(C)
Chloramphenicol >8 4-64 55.4 catpcm
Sulfamethoxazole >256 64-512 98.8 ND
Trimethoprim >4 2-32 47.0 dfrG
Mupirocin >256 0.5-2 and 256 3.6 mupR
Vancomycin >2 1-16 0 0
Rifampicin >0.5 0.015-0.5 0 0
Linezolid >4 1-8 0 0
Fusidic acid >1 0.5-4 0 0
Quinupristin/dalfopristin >2 0.5-4 0 0
Tiamulin NA 0.5-4 0 0
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Canine MRCoPS were mostly resisted to
ciprofloxacin, penicillin, tetracycline, gentamicin,
kanamycin, streptomycin, erythromycin,
clindamycin and sulfamethoxazole. Mupirocin
resistant strains were found in our study. There
was no Thai MRCoPS presenting a resistance
to vancomycin, linezolid, rifampicin, fusidic
acid, tiamulin and quinupristin/dalfopristin.

Considering to susceptibility of yeasts,
most of canine skin yeasts were still highly
sensitivetoitraconazole, ketoconazole nystatin,
terbinafine, except 5-fluorouracil. Strains of
Candida parapsilosis resisted to azole group,
could be detected in dogs during primary
seborrheic lesion but M. pachydermatitis
resistant strains were rarely found (Yurayat et al.,
2013). However, insignificant susceptible level
of yeasts between healthy and seborrheic
dermatitis dogs was found, the risk of resistant
strain contamination could be happened by
resident yeast flora. Seborrheic dermatitis
condition might facilitate growth of alkaline
resistant isolates and accelerated enzymes
inducing pathogenesis (Matousek et al., 2003).
The hypothesis of antifungal resistance should
be thought apart from strain selection during

dermatitis.

Conclusion

Bacteria; Staphylococcus pseudintermedius,
S. schleiferi ssp. coagulans and S. aureus and
yeasts; Malassezia pachydermatis, Candida
parapsilosis, are the important members of
resident flora and directly influence to skin
conditionsduringany underlining skindiseases.
Researches on species identification and clonal
diversity could facilitate veterinary practitioners
in term of diagnosis and treatment plan. By
susceptibilitydetermination, MRSPseemedtobe
common in the study area and the resistant
profiles could take into consideration of life-
threatening management. Luckily, all available
antifungals are still effective to the tested
isolates but itraconazole and ketoconazole
resistant canine C. parapsilosis were firstly

found in our region

o
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Use of Nutraceuticals in Canine Joint Diseases
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* Ovariectomy/ovariohysterectomy in dogs

For routine sterilization (spay) or reproductive tract
neoplasia or ovarian remnant syndrome

* Cryptorchidectomy in dogs/cats

Removal of retained testicle(s)

* Laparoscopic-assisted cystotomy in dogs/cats
For removal of bladder stones or biopsy of bladder cancer
* Laparoscopic-assisted gastropexy in dogs

For preventative treatment of gastric dilation and
volvulus (twisted stomach or GDV) syndrome

* Biopsies of the following: Gastrointestinal tract,
liver, spleen, pancreas, kidney, abdominal masses
in dogs and cats

* Ureteronephrectomy

Removal of the kidney and ureter for chronic
pyelonephritis /abcess, neoplasia, dysplasia of the kidney
* Adrenalectomy

Removal of the adrenal gland for modestly sized
adrenal cortical tumor/pheochromocytoma
*Inflammatory bowel disease (IBD)
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* Gastrointestinal ulcers
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* Cartilage damage, such as tears, injury, or wear

* Ligament tears with instability in the knee

* Tendon damage
* Repairing torn anterior cruciate ligaments
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*Shortened anesthesia time
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*Less pain, leading to less pain medication needed
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*Reduced exposure of internal organs to possible
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thereby reduced risk of acquiring infections
*Fewer wound complications

(wound infections, dehiscence, incisional hernias)
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ANIMAL HEALTH

"~ CORTAVANCE®

REVOLUTION IS IN THE AIR...

CORTAVANCE  is a new registered veterinary product for
the treatment of inflamed and itchy skin conditions in
dogs. It contains the hydrocotisone diester aceponate
which belongs to potent class of glucocorticoids that
conteract inflammation.
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noWWaUNGuovIdaidoaunoludndiaen
Leukocyte Disorders in Companion Animals
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Wnaanaludnduiaiu 2 ngudnAny
A8 NANNWENWNINIANEEAR AU L TAT A myeloid
progenitors laun #@alnsWa (neutrophils),
aladluna (eosinophils), twigWa (basophils)
wazlululasl (monocytes) LATNANTWEUINA
AMNITARAUNWEATHA  lymphoid  progenitors
Toun NK cells waz anlwlas (lymphocytes)
AMNAAUNAL89LdALADATI9B1ALAARNNA 1Y
U UM ANTIUVTAAAINTENITNINY AN

dl 1 dl al a dg’ a a

wasundasly i WelnsinmdenuafBaLas
ANNIENLEL ATNLLEALREAT19T3RATRA NI A A
Winnnnuluwaes nisiadalofaune atald
nnane Lanan i losinldiiann1ag lymphopenia
NaAANZTITARD AN LI FRN RN AT
1114 myelomonocytic leukemia s Tuunaaiu
P e o o - 4
HasdanvndrAnynniniainanisidasuuilas
1a9idianantnlnt ey lugiinuasuun

Golnswa (Neutrophils)
folnsflardunnsylalasilssinnnils
a a a o 1 3| a a =
Harazatansuziiaumans lobes HansWai
N Aty lunnsdunuLazyinana@silanilaes
TugzuuniANAULANIEA (innate immunity)

U Q
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Wisnwidausiuusn lunisdasiuidelsn
Anlnsialumadnilengdulaadenyaaniu
paamdendszunio-104aluendsaanann
lanszan n1svinan sAsutantlaenvasiatnafla

a1Aua19lungy reactive oxygen species,
antimicrobial peptides taulasinanaaiia sauie
N194519 NET (neutrophil extracellular traps)
(Brinkmans et al., 2004) ainsialunasniaas
wiveeniy 2 nquAe ﬂ@'uﬁfagﬁmﬁwﬁa
NABALARA FEINT1 marginating pool LL@Zﬂ@:NﬁI
wieLTlet LIS aBAEaAEEN circulating
0ool (Tizard 2009) iaifinnnaziAaniinsa i
LU AURNEY axin i lnslaladauann
marginating pool mﬂgﬂu circulating pool mn%u
v‘iﬂﬁﬂ’n‘uﬂ@m@mﬁﬂmwuﬁmmﬁﬁmﬂmﬁuqﬁu
(neutrophilia) Haa MNWBATHIAUATAARINE 11
20-30 W17 WAB1LARAINNATBY glucocorticoid
MU AasiAtenEess aminlfiAanilaes
ﬁqiwi%ﬂ@ﬂmﬂhmz@mﬁmmn%umilﬁu%u
18982 Insiaann glucocorticoid dnazmINAe
Asfindusealu e Faufun1sanadaes
antnlafuazaledluia (Fan stress leucogram
AMalinTurestainIfaenauaaslfifiuininns
Aate vaensdniaLBnMileEe nsRniTe
1s@m Hepatozoon wiansdin1séniauflyd
nsRaide 11U FuseunALBIUNGY Ny
immune mediated hemolytic anemia N19.0A
nziiannadsunialulanszgn  (Hisasue
et al., 2008) V”T\‘iﬁqu neutrophilia AMANWL UL
regenerative neutrophilia ﬁfama‘lﬁu%mmﬁq
Tnsflalaaf mature cells fafiBunnunnndn
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band cells (immature cells) Wi NI9ENLAL
RELNAY d9UNINY degenerative neutrophilia
A8 N3ifingesiansTafing band cells 11N
mature cells 141 NAINNIFNLALB05s
nsanasaastinlniia  (neutropenia)
AnlAanuaeanime i ANNE RN TR
mQQLﬂ@@I@ mﬁ‘ﬁm%@ Feline immunodeficiency
virus, Feline infectious enteritis, Canine
distemper virus, Canine adenovirus, Ehrlichia
canis, Anaplasma phagocytophilum n13LA5U
ANTINHUNNUTELNN Ha’NEN 1MW carbimazole
methimazole N13218159& N19% immune mediated
neutropenia (Schnelle and Barger 2012)
fatnelsafiifaafuniufiatnfvesalngfia
Tugrianazuug laun
- Canine leucocyte adhesion deficiency
(CLAD) iinannaanNEaLnAuestiu R2-integrin
(CD18) subunit (Hostetter 2012) vinl¥itialnsa
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WnAMNEALNF LUN1999u T UTAS phagosome
WAz lysosome 1/1°ﬂﬁl,%ﬂimwgﬂﬁqmﬂuﬁq‘ﬂmﬂa

&

- Trapped neutrophil syndrome lugiaiug
vafinanana snl¥iansiald g unsoean
anlanszgn aniiaUnfiaaINEw VPS 138
&9811130m399 #2833 polymerase chain
reaction (Mizukami et al., 2012)

- Pelger-Huet Anomaly wu'lugia (ain3iu
NONTa191 WAZLNTUA) LAZLNI ANEEUTIDS
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nTnsflaludpfivan gl dmulng
(Latimer et al., 1989)
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AU T cells lwdangia (Suter et al., 2007)
wananANNRAUNAYesE gamma chain £
nuANNAALNFYa9EY DNA kinase NNINE91U
Tugiaiuguiniama M lHUBuuaNTW @66
9 T way B cells (Meek et al., 2001) &R
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Feline Cardiomyopathy:
Tips and Tricks on Diagnosis and Treatment

Jens Haggstrom

Department of Clinical Sciences, Faculty of Veterinary Medicine and Animal Science, Swedish University of Agricultural Sciences,

Uppsala, Sweden. P.O. Box 75007 Uppsala, Sweden. E-mail: Jens.Haggstrom@slu.se

Heart disease is frequently suspected
in cats with abnormal behavior and/or abnormal
findings atthe physical examination. Sometimes
cardiac disease can be verified, sometimes it
can not. Many owners find a possible heart
condition in their pet very discomforting
knowledge, whom will ask questions regarding
possible outcome and need of therapy or
restrictions. Furthermore, a proportion of these
cats are valuable purebred cats used for
breeding. The presence of heart disease in
these breeding cats, congenital or acquired,
will inevitably be problematic for the breeder.
Therefore, itis ofimportance to correctly identify
heart disease in cats with suspected cardiac
disease in order to establish prognosis, predict
possible complications, and institute adequate
therapy, should it be indicated.

Depending on the morphological
appearance and pathyphysiology,
cardiomyopathy in cats is frequently
classifed as hypertrophic (HCM), dilated
(DCM), and restrictive (RCM). Unfortunately,
many cases have overlapping features or do not
fit into a particular category. This has given
rise to the increasingly used classification
“unclassified cardiomyopathy”. With the

exception for taurine dependent feline DCM, it

is currently not known if and how these different
types of cardiomyopathy are related. HCM is
currently the most important and, by far, the
most commonly diagnosed form of feline heart
disease. Restrictive cardiomyopathy is, in
Sweden, most commonly diagnosed in Birman
or domestic cats. Dilated cardiomyopathy is,
today, uncommon in cats since the discovery
of the role of taurine in its pathyphysiology, and
the subsequent correction of taurine content
in commercial cat food.

When auscultating a cat with a case
history of collapsing caused by a suspected
heart disease, it is important to evaluate the
heart rate, presence of arrhythmia, presence
of a heart murmur, and/or a gallop. The most
common ECG abnormalities in cats are
intraventricular conduction disturbances (left
bundle branch block, left anterior fascicular
block), increased R-wave amplitude, ventricular
arrhytmias are common but are generally mild
with relatively infrequent single premature
ventricular depolarizations, atrial fibrillation,
premature supraventricular

third degree AV-block, atrial standstill and

deplarizations,

nodal escape rhythm, longer episodes of
(non-sustained) ventricular tachycardia and

supraventricular tachycardia are less common.

Vol. 24 No. 3 July - September 2012 @



Tutorial article

The Journal of Thai Veterinary Practitioners (2012) / a1sansdmunneigsznaunisininlsndnduvisdszinalne (2555) 24/3, 45-49

Cats with primary respiratory disease often
present with respiratory sinus arrhythmia in
the examination room, which is otherwise not
common in cats under these circumstances.
Thus, itis important to time the respiratory cycle
to the cardiac. The high heart rate in cats
under stress is a problem when identifying and
characterizing a heart murmur. Sometimes, the
presence of extra heart sounds, such a fourth,
gallop, sound may be difficult to differentiate
from a systolic heart murmur, and it may be
even more difficult to decide if an gallop sound
is a third or a fourth heart sound. However, the
latter is only of academic interest.

Depending on the severity of clinical
signs in symptomatic cats, the next step is to
either rule out differential diagnosis or manage
the case symptomatically, sometimes with
access to a minimal database only. Systemic
or organ related disease other than cardiac
should be ruled out during the clinical work-up
of a cat with a heart murmur and this includes
blood-work and a neurological examination.
Unlike many other species, cats may present
with a heart murmur in cases of dehydration
or fever. In these individuals, the murmur may
disappear once the cat is rehydrated and/or free
from fever. Renal failure and hyperthyroidism
are also common diseases frequently associated
with heart murmurs and arrhyhmias, and these
diagnoses should be ruled outin middle aged or
older cats. In severely symptomatic cats, it may
not be possible to obtain thoracic radiographs
or perform ECG or echocardiography without
endangering the cats’ life. These types of

examinations should, accordingly, be performed
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once the clinical status of the cat has stabilized.
The diagnostic method of choice to diagnose
CHF is thoracic radiography to identify
pulmonary edema and/or pleural effusion and
ascites. Unlike dogs, cats with left sided heart
failure may sometimes present with significant
pleural effusion. The exact cause for this is
currently not known. Because of severe
dyspnea, it may sometimes be valuable to
evaculate the fluid from the thorax before any
other diagnostics are attempted. Centesis
usually leads to an improved respiration and
also allows examination of the fluid to rule out
of confirm differential diagnoses.

The next step is to examine the heart by
echocardiography. In case of congenital heart
disease, the malformation is identified and its
severity assessed using Doppler modes (Color
and/or spectral) and/or by measurement of
cardiac chamber size and wall thickness. It is
important to remember that echocardiography
cannot diagnose heart failure. Cats with HCM
present with murmur owing to of three, possibly
four mechanisms. It is not uncommon for
cats with HCM to present with left ventricular
outflow obstruction caused by subvalvular
septal hypertrophy. This component of HCM
may be present both in symmetrical and
asymmetrical forms with septal thickening.
Septal and/or papillary muscle hypertrophy
may cause abnormal motion of the anterior
septal leaflet, where the leaflet moves towards
the septal wall. This phenomenon is called
systolic anterior motion (SAM) and it leads
to a dynamic obstruction of the aortic outflow

tract leading to a systolic murmur. Oftentimes,

cats with SAM have septal or papillary muscle
hypertrophy, but there are exceptions.
Because the anterior septal leaflet moves
towards the septal wall, mitral regurgitation
is commonly associated with SAM and the
turbulence of blood caused by this insufficiency
contributes to the murmur. It is important to
emphasize that although SAM is common
in cats with HCM, it may be present in other
conditions associated with myocardial wall
hypertrophy. For example, senile remodeling
of the heart in older cats often produces a
muscular bulge at the base of interventricular
septum, which produces conditions favouring
the development of left ventricular outflow
obstruction. Cats with a dynamic obstruction
of the aortic outflow tract have typically a
dynamic heart murmur, meaning that it is more
pronounced when the cat is excited, with
high heart rate and increased contractility,
and decreasing in intensity or disappearing
when the cat is calm. Examination of the right
ventricle may reveal systolic apposition of
the interventricular septum and infundibular
free wall as cause for the heart murmur. This
obstruction is often mild and is most commonly
found in cats with other concurrent disease
(renal failure and inflammatory conditions) and
seems to be of little consequence to the health
of the cat. It is important to realize that some
cats have a heart murmur and the exact cause
for it may remain a mystery even after the most
thorough clinical work-up.

There is a great deal of confusion
concerningtheterminologyofRCMincats. There

are 3 distinct forms: Endomyocardial fibrosis

(also called moderator-band cardiomyopathy),
myocardial (florotic) RCM and arrhythmogenic
right ventricular cardiomyopathy (ARVC). The
distinction between endomyocardial fibrosis
and the other two types is comparably clear,
because the former is characterized by bands
of fibrotic tissue transversing the left ventricle
(which is easy to detect on the echocardium),
whereas the other two forms lack this
feature. ARVCisacomparably unusual disease,
which is characterized by gross dilatation of
the right ventricle and histopathology reveals
fibro-fatty infiltration of the myocardium,
predominantly affecting the right ventricular
free wall. The difference between myocardial
RCM from ARVC is, however, not clear.
Cats with myocardial RCM usually present
with severe left atrial or biatrial dilatation, but
with comparably normally sized ventricles.
One or both ventricles oftentimes appear to be
stiff as indicated by a reduced contractility. In
our clinic, domestic cats and Birman cats have
presented with only right-sided involvement
(and sometimes with right ventricular dilatation),
but with sinus rhythm, atrial standstill, or atrial
fibrillation. Clinically, the only difference
between this form and ARVC is the presence
of ventricular arrhytmia. The histopathological
features ofthesetwoformsare alsooverlapping:
both are characterized by myocardial fibrosis,
but ARVC also have fatty infiltration. Future
studies may show if these two forms of RCM
are two expressions of one and the same
disease, or are separate entities.

When the underying cardiac cause for

the clinical signs cat has been characterized,
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management should be instituted to treat that
cause. Unfortunately, there are few published feline
clinical studies of drug efficacy, which means
that most of the following recommendations are
based on low level evidence, i.e. case series,
extrapolationfromotherspecies, expertopinion,
anectodal evidence and personal belief. Cats
with suspicion of a thromboembolic event
should receive antiplatelet or anticoagulant
therapy, such as unfractionated heparin 150-
250 microgram/kg q24h, or low-molecular
heparin 100-150 microgram/kg g24h, (may be
administered at home by the owner) or
clopidogrel at 18.75 mg/kg/day, or aspirin at
low (5 mg/cat PO g72h) to high dose (75 to
81 mg/cat PO g72h). None of these therapies
will lead to dissolution of thrombus, but they
have the potential to decrease the risk for
re-thrombosis and/or abolish or slow propagation
of present thrombus. Cats with signs of CHF
should receive CHF therapy. The required
dose of furosemide depends on the severity of
dyspnea. In the acute phase, cats often require
an approximate dose of 2-3 mg/kg IV, SC or IM
g 2-6h to reduce the resting repiratory rate to
less than 50/min. Oxygen supplementation is
sometimes required, and cats with significant
pleural effusion may require thoracocentesis.
Some cats may need sedation with alow dose of
acepromazine (0.05t0 0.1 mg/kg V) to produce
anxiolysis. The maintainance dose of
furosemide is approximately 1-4 mg/kg q 8-24h
PO or lower. An angiotensin-converting-
enzyme (ACE) inhibitor, or diltiazem at 7.5mg/
cat g 8h PO or sustained release diltiazem

(Dilacor XR) 30 mg/cat g12 h PO and (Cardizem
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CD) 10 mg/kg g24h PO, or a beta-receptor
antagonist, such as atenolol (6.25-12.5 mg/
kg/cat g12h PO) and propranolol (0.4-1.2 mg/
kg g8h PO). Cats in which an arrhytmia is
considered to be the cause for the collapse
should receive antiarrythmic therapy. It is
importantthatbeta-receptorantagonists should
be avoided in cats with evidence of active
CHF, because initiation of these drugs may
significantly exacerbate the clinical condition,
and even cause death. Beta-blockade should
only be introduced in cats without CHF or in

cats stabilized on CHF therapy.

o
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Surgery of Pups and Kittens
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Introduction

Surgery on young animals is often
perceived as unpleasant. This perception is
causedbythefactthatwedonotwanttohurtthem
and the fear for preoperative and postoperative
complications. If we would look at this from a
purely surgical standpoint, there is no reason
not to perform surgery on either pups or kittens.
The advantages of early surgery need to be
weighed against the disadvantages of

anaesthetic complications.

Spontaneous diseases

Tail dock and declaw

These procedures are not allowed in
the Netherlands except when there is a medical
indication. Tails were removed before this law
around the 3rd to 5th day. The tail was cut with
a Mayo scissors while pulling the skin of the
tail cranially, after which the tail was either
sutured with one interrupted suture or glued
using wound glue. Dewclaws can be removed
at the same time. A curved hemostat is simply
put on the base of the dewclaw, after which it is
removed using your fingernail. A small dab of
woundglue preventsbleeding. Bothprocedures

should only be performed under local analgesia.

Rectal prolapse

Rectal prolapse in the young animal is
often caused by enteritis or endoparasites. The
size of the prolapse can vary. The underlying
cause needs to be determined and treated
before reposition is attempted. Otherwise,
relapse is common. There are three surgical
methods:

1. Manual reposition with a purse string
suture. Manual reposition is possible in
acute rectal prolapse when using lubricant
jelly. After reposition a purse string suture
of monofilament non-absorbable suture
material is applied to prevent relapse. The
suture stays in place for 7-10 days and should
be tightened around your smallest finger.
The use of a mild laxative is recommended.

2. Resection and anastomosis. Four stay
sutures are placed at 12, 3, 6, en 9 o’clock.
A silicone or rubber tube is inserted into the
prolapse and a circumferential cut of 90
degrees is made. Using interrupted sutures
of monofilament absorbable suture materials
the rectal wall is sutured. Stepwise the incision
is lengthened and sutured until the complete
circumference has been completed. The
tube and resected prolapse are now removed.
This technique is only used when part of

the prolapse is necrotic or damaged
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3. Colopexy. A permanent adhesion between
colon and body wall is created with this
technique. The descending colon is pulled
cranially and attached with monofilament
no absorbable suture material to the
abdominal wall under tension. Both in the
colon and in the body wall an incision is
made to create a permanent pexy. The two
wounds are sutured using a continuous

suture pattern.

lleus caused by a foreign body

Introduction

lleus is a common problem in young
dogs and cats. lleus in pups and kittens is
often caused by ingestion of foreign bodies
and in older animals can tumours cause signs

of ileus.

Surgery
Explorative laparotomy

The abdomen is approached through
a median laparotomy. It is important to make
a large enough incision to be able to evaluate
the complete abdomen. During the inspection
itis important to keep a pattern that you always
use. Even if the problem is diagnosed quickly
the complete pattern should be performed to

prevent missing additional problems.

Isolation of the bowel

The affected bowel is isolated outside
of the abdomen. The use of a special plastic
drape or wet laparotomy sponges will prevent
spillage into the abdomen. In a complete

obstruction the bowel proximal to the lesion is
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obviously enlarged while the distal part does
not contain any bowel contents. In a partial
ileus this is less likely. The presence of faeces
in the colon almost always is an indication for

a partial ileus.

Vitality of the bowel

De vitality of the bowel will need to be
determined. In any case of doubt the bowel
should be removed. The most important help
with deciding is the vascularity of the affected
bowel. Other sigs are a pink to red colour, and
intact bowel wall and contractions of the bowel.
The latter is a dependable sign of a well
vascularised bowel. Other more invasive

techniques have also been described.

Enterotomy

De enterotomy is always applied to
the antimesenterial side of the bowel. This will
prevent too much blood loss and improves the
overview. The enterotomy should be performed
on a healthy looking piece of bowel; this is
often an area distal to the place where the
foreign body is lodged.

An enterotomy is contraindicated in
tumours. A biopsy should be taken in the
centre of the tumour without entering the
bowel wall. Often it is easier and better
indicated to remove the tumour by enteral
resection. The contents of the bowel are
slowly milked away from the enterotomy
side after which the bowel is occluded by
manual pressure or by the use of atraumatic
Doyen clamps. The incision is made with an
11 blade and after a stab incision can be

lengthened by use of scissors.

The foreign body is slowly retracted,

while preventing spillage of bowel contents.

Closure of the enterotomy

Many different closure techniques have
been described for closing the bowel. The
most important are the simple appositional, the
crushing and the double layer technique.
Research has shown that he double layer
techniques causes too much closure of the
lumen and the crushing technigue more
inflammatory reaction. The simple appositional
technique in combination with small
monofilament absorbable material has the
author’s preference (Kirpensteijn et al., 2001).
The suture pattern can either be simple

interrupted or continuous

The bowel resection

If indicated large pieces of the small
intestine can be removed. In pups and kittens
this is performed through and end-to-en
anastomosis. The side-to-side or side-to-end
anastomoses are rarely used. Removal of the
affected bowel can suffice in an ileus that is
caused by benign causes but tumour removal
indicates a large 3-5 cm resection of normal
bowel distal and cranial to the lesion.

A large part of the bowel (up to 2/3
of the total length) can be removed without
long-term clinical signs. Extremely large bowel
resections (80% or more can lead to short bowel
syndrome and the associated malabsorption.
The preparation is identical to the enterotomy.
The vessels are ligated, including the arcuate
arteries and veins with 4-0 monofilament

absorbable material and the mesentery is

divided. The bowel is cut with a scalpel blade,
by which the arch of the incision is slightly bent
away from the lesion to create a larger opening
and adequate blood supply to the most
antimesenteric part of the bowel. Too large a
distended bowel can be either made smaller
or the receiving smaller bowel can be enlarged

to allow an easy fit.

Closure of the bowel resection

The double layer closure is also not
used. The interrupted appositional technique
is most often described by a continuous suture
pattern has been more favoured lately. After
placement of two stay sutures at the poles of
the anastomosis, the gaps are filled in with
interrupted sutures oracontinuous pattern. After
closure of one side the bowel is turned and the
other side is filled in likewise. The anastomosis
can be checked for leakage by gently injecting

some fluid into the bowel.

Preventing leakage

Leakage can be prevented by two
general techniques: Using the omentum to
wrap around the anastomosis (omental patch)
or by suturing another piece of bowel to the

incision site (serosal patch).

Closure of the abdomen

After a routine enterotomy or bowel
resection without spillage, the abdomen does
not need to be flushed. The use of saline to flush
the abdomen and intraabdominal antibiotics
will delay abdominal wound healing instead of

promoting it.
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lleus caused by an invagination

An invagination is defined as the
inclusion of a piece of bowel into another one.
Thereceivingboweliscalledanintussuscepiens
and the invaginated piece an intussusceptum.
Invaginations are commoninyounganimalsand
are caused by heavy contractions of the bowel.
The contractions are often due to enteritis
caused by parasites, bacterial and viral agents
and foreign bodies. Multiple invaginations
are possible and it is, thus, very important to
alwayschecktheentireg.i.tractforabnormalities.
Bowel resection is indicated if the bowel wall
is damaged after reposition or when sufficient
vascularity cannot be guaranteed. Often
invaginations cannot be repositioned without
damage to the bowel wall. Mild pressure is
applied to the intussuscepiens pushing the

intussusceptum out while pulling on it gently.

Congenital abnormalities

Hernia

The umbilical hernia occurs through
the umbilical ring. It is usually congenital
due to flawed embryogenesis. The umbilical
vessels, the vitelline duct, and the stack of
the allantois pass the umbilical ring in the
fetus. This aperture fails to contract or it is too
large and or improperly formed resulting in a
hernia. This hernia is lined by a peritoneal sac
and contains usually fat tissue. In case of large
midline umbilical defects abdominal organs
can protrude externally (omphalocele). Many
male dogs with an umbilical hernia are also

cryptorchid.
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Many umbilical hernias resolve
spontaneously in young animals or are small
and are not corrected until the animal is being
neutered. Spontaneous closure can occur as
late as at 6 months of age. Strangulation of the
intestine is less likely when the hernia is either
very small or large. If the abdominal viscera
cannot be reduced an operation should be

carried out as soon as possible.

Inguinal hernia occurs when organs or
tissues protrude through the inguinal canal.
This hernia may arise from a congenital
abnormality or may be caused by trauma. The
congenital inguinal hernia can be observed
together with an umbilical or perineal hernia
and cryptorchidism. Inguinal hernias most often
occur in middle—aged female dogs and in young
male dogs. The inguinal canal is a sagittal
slit in the caudoventral abdominal wall
though which pass the genital branch of the
genitofemoralnerve,arteryandvein,theexternal
pudendal vessels, and the spermatic cord
(male) or round ligament (females). The vascular
structures are located in the caudomedial

aspect of the canal.

Operation for Umbilical Hernia

Incise the skin over the umbilicus if
possible. Otherwise you can perform a midline
abdominal incision at the site of the umbilical
hernia. Make the incision large enough to
expose the entire hernial sac. Assess the extent
of visceral herniation. Carefully free the herniated
sac from the surrounding tissues. Retract the
hernial sac upwards and palpate the hernial

ring. If adhesions are not present you can

invert the sac and its contents into the
abdominal cavity. Usually, continuous pressure
is needed to keep the hernial sac in position
below the inguinal ring. If adhesions are present
and the hernia contains only fat or omentum:
ligate the hernial neck with a 2-0 monofilament
absorbable suture (e.g. Maxon®) and excise the
sac and its content. If adhesions are present
and the hernia contains abdominal viscera
(e.g. intestine) make an elliptic incision around
the swelling (to avoid damaging the hernia
content). Incise the hernial sac and replace the
contents in the abdominal cavity. If the contents
are irreducible or if intestinal strangulation
in present, extend the incision in the midline
of the abdominal wall in order to enlarge the
defect, and explore the abdomen. Suture the
edges of the defect with monofilament 2-0 or
3-0 absorbable suture material in a simple
interrupted manner (e.g. PDS or Maxoni).
Pass the needle through all the layers of the
abdominal wall. Close the subcutaneous tissue
and the skin in a routine manner. No special
after care is needed for patients operated for
a congenital hernia without strangulation of the

intestine.

Operation for Inguinal Hernia
You can either approach the hernia:

1. Through a direct skin incision in the flank
fold. The surgery is further being carried
outin a similar manner to that described for
the umbilical herniorraphy.

2. Through a midline incision. The latter is
preferred in case of bilateral inguinal hernia
in female dogs. When approaching the

external rectus sheath carefully approach

the inguinal ring by bluntly dissecting un
derneath the mammary tissue. The surgery
is further being carried out in a similar manner

to that described for the umbilical herniorraphy.

Closure

Suture the edges of the defect with
monofilament 2-0 or 3-0 absorbable suture material
in a simple interrupted manner. Pass the needle
through all the layers of the abdominal wall, i.e., the
rectus abdominis muscle, the aponeurosis of the
external oblique muscle, and the inguinal ligament.
Do not close the whole inguinal ring because of
the neurovascular structures passing through this
opening. Close the subcutaneous tissue and the
skin in a routine manner. No special after care is
needed for patients operated for a congenital hernia

without strangulation of the intestine.

Cryptorchidism

In cryptorchids, one or both testicles failed
to enter the scrotal sac. The gubernaculum
contraction should allow this in the normal
dog. Before planning the surgery, localisation
of the testicles is important. Ultrasonographic
examinationis, nextto palpation, the mostuseful
diagnostic technique for this. Because the
testicle is often atrophied, localisation can be
difficult. There has been a scientific discussion
about the necessity to remove abdominal
cryptorchid testicles. The morbidity of the
operation most likely is higher than the change
for tumours or complications later on. The
removal of the testicles should not be
performed for this reason, but for others, such

as prevention of spreading of this congenital
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anomaly. Inguinal cryptorchid testicles are
removed by an incision over the localisation of
the testicle. When they are in the neighbourhood
of the scrotum, the author still uses the
prescrotal technique. Intraabdominal testicles
are removed through a parapreputial incision

or by laparoscopy.

Portosystemic shunts*

Introduction

Portosystemic shunts (PSS) are vascular
anomaliesthatdivertthebloodfromtheportalvein
to the caudal vena cava or to the systemic veins,
bypassing the liver parenchyma (Rothuizen
etal., 1982). PSS can be congenital or acquired.
Congenital PSS are usually single while
acquired PSS are multiple. This abstract will
only discuss congenital PSS. Several types
are distinguished: left intrahepatic portocaval
(persistent ductus venosus), right and middle
intrahepatic portocaval, extrahepatic portocaval
and extrahepatic portoazygos. Extrahepatic
PSS are usually found in small breed dogs
while intrahepatic PSS occur primarily in large
breeds. Congenital PSS are mainly found in
purebred dogs (Center and Magne, 1990;
Wolschrijn et al., 2000) and are generally
considered inherited but there is little proof for
this. Familial occurrence has been reported in
Irish wolfhounds (Meyer et al., 1995; Ubbink et
al., 1998), but the mode of inheritance has not
been clarified and comparable information in

other breeds is not available.
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Clinical signs and diagnosis

The clinical signs are those of
hepatoencephalopathy (HE) and comprise
general signs (lethargy, retarded growth),
neurological signs (ataxia, circling, head pressing,
pacing, seizures), gastroenterological signs
(vomiting, diarrhea), and urological signs (polyuria/
polysipsia, ammonium biurate urolithiasis).
A presumptive diagnosis can be made based
on the signalment (breed, age) and the clinical
signs. HE is confirmed by blood examination
(increasedplasmaconcentrationsofammonium
and bile acids) and PSS by identifying the
shunt using ultrasonography or portography.
The amount of blood that is shunted (the 'shunt
fraction' can be determined with scintigraphy.
The most reliable method is the injection of
99MTc-macroaggregrates into the splenic vein
under ultrasound guidance (Meyeretal., 1994).
This technique is more difficult to perform than
the more widely used transcolonic scintigraphy

but has superior accuracy.

Therapy

PSS can be treated medically or
surgically. Medical therapy comprises feeding
a high quality low-protein diet and oral
administration of lactulose. This will not cure
the disease but it alleviates the signs of HE.
The results of medical therapy are poor: in a
study of 27 patients 14 dogs were euthanatized
at a mean of 9.9 months after the beginning
of therapy. Only 9 dogs survived for a longer
period while 4 dogs were lost to follow up
(Watson and Herrtage, 1998).

Surgical therapy ideally aims atcomplete

closure of the shunt, but this is not always possible
because the portal vein and its branches may
be too small to accommodate the full flow of
blood that passes through the shunt. Complete
closure of the shunt in such a case may result
in fatal portal hypertension. Several techniques
have been developed to prevent this: gauged
attenuation (Wolschrijn et al., 2000), applying
an ameroid constrictor (Vogt et al., 1996),
cellophane banding (Youmans and Hunt 1998),
and transvenous coil embolization (Partington
et al.,, 1993). Gauged attenuation implies
narrowing of the shunt without causing
life-threateningportalhypertension. Theameroid
constrictor and cellophane banding are
believed to cause gradual narrowing of the
shunt due to a chemical reaction of the material
with body fluids. Transvenous coil embolization
has only been reported in two individual cases
and will not be described in this abstract. The
perioperative mortality after ligation/gauged
attenuation varies from 29% (Wolschrijn et
al., 2000) to 2% (Hunt and Hughes, 1999) but
most studies report values in the range from
14% (Hottinger et al., 1995) to 18% (White et
al., 1998). Dogs with an intrahepatic shunt (
Smith et al., 1995; Wolschrijn et al, 2000) and
old dogs (Wolschrijn et al., 2000) have an
increased risk for non-survival.

The probability of non-recurrence varies
from 50% (Komtebedde et al., 1995) to 75% (Smith
etal., 1995). Small breed dogs and cats have a
higher risk for recurrence than large breed
dogs (Wolschrijn et al., 2000). Well-recognized
complications are portal hypertension, seizures,

coagulopathy and portal vein thrombosis. Portal

hypertension seems to be relatively frequent
after the application of an ameroid constrictor.
It has been reported in 2 out of 12 dogs (17%)
in which this technique was used (Vogt et al.,
1996). It is rare after ligature or gauged
attenuation (6% and 2% (Wolschrijn et al.,
2000) respectively). Portal hypertension may
be life threatening and requires immediate
removalofthe suture ordevice. Several methods
can be used to estimate the risk for portal
hypertension during surgery. These are the
color of the small intestine and pancreas, portal
venous blood pressure, arterial blood pressure,
heart rate, and end expiratory pCOZ. An upper
limit of 20 mm Hg has been indicated for portal
venous blood pressure after attenuation of the
shunt (Breznock et al., 1983). Arterial blood
pressure, heart rate and end expiratory pCO2
should not deviate more than 15% from starting
values (Wolschrijn et al., 2000).

The 'post ligation seizure syndrome'
is not well understood. It usually develops
within 72 hours after surgery and has a poor
prognosis: the mortality is above 50% (Hardie
et al.,, 1990; Heldmann et al., 1999; Matushek
etal., 1990; Tisdall et al., 2000; Wolschrijn et al.,
2000). The seizures are hard to predict and
may occur in patients that had complete
closure of their shunt and uneventful surgery.
Coagulopathies are characterized by a
prolongation of the PTT and a decreased plasma
concentration of fibrinogen (Niles et al., 2001).
Portal vein thrombosis is a rare but fatal
complication that has only been reported after

complete closure of a PSS (Roy et al.,1992).
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Discussion

Any method that aims at the greatest
degree of narrowing (ligation, gauged attenuation)
requires means to assess portal hypertension.
The commonly used technique of portal
manometry is invasive and time consuming.
Using this technique a false negative prediction
of postoperative portal hypertension was given
in 2 of 33 dogs (6%) (Johnson at al., 1987), 2 of
22 dogs (9%) (Swalee and Smeak, 1990) and
1 of 13 dogs (8%) (Komtebedde et al., 1991).
These values are similar to our results obtained
without portal manometry (11 of 175 cases;
6%) (Wolschrijn et al., 2000). We currently use
intraoperative duplex Doppler ultrasonography
to assess the velocity and direction of the flow
in the portal vein before and immediately after
attenuation of the shunt. Hepatofugal flow is
often observed in the cranial part of the portal
vein. We assume that this is caused by blood
flowing from the gastroduodenal vein to the
shunt. In dogs with intrahepatic portocaval
shunt, the portal flow decreases after shunt-
attenuation. In dogs with an extrahepatic shunt,
the flow decreases in the part of the portal
vein that is caudal to the shunt, while the flow
increases in the part of the portal vein that is
cranialtothe shunt. The preoperatively detected
hepatofugal flow changes to hepatopetal
direction after shunt-attenuation in the part of
the portal vein that is cranial to the origin of the
extrahepatic shunt. Furthermore, in some
patients the direction of flow changes to
hepatopetal in the shunt as well (Szatmari and
van Sluijs, 2002).

*Prof dr F. J. van Sluijs is acknowledged

@ Vol. 24 No. 3 July - September 2012

Chest abnormalities**

Diaphragmatic hernia

Anatomy of the dog

The diaphragm arises dorsally from the
first few lumbar vertebrae by means of the left
and right crus (formed by the paired lumbar
muscles) and attaches to the medial surface
of the ribs, close to the sternum and costal
arch. The cranial border projects to the 6"-7"
rib. The centre is tendinuous and the borders
are muscular. Three separate muscles can be
identified: the costal, sternal and lumbar parts.
The aorta and oesophagus pass the upper
part of the diaphragm through the aortic and
oesophageal hiatus respectively; the caudal
caval vein passes somewhat on the right side
at approximately two thirds of the height of the
diaphragm through the caval foramen in
the central tendinous section. The complete

diaphragm lies within the rib cage.

Amrile Fllates

We distinguish 4 types of patients:
a. Patients with acute trauma
b. Patients with chronic trauma
c. Patients with chronic trauma but acute
symptoms

d. Patients with no history of trauma

After a quick emergency evaluation the
dyspnea should be corrected as soon as possible.
Afterthe initial stabilization the complete patient
is evaluated to prevent missing other essential
abnormalities.

In patients with a hernia the breathing
is compromised and this is compensated by
an increase in or a forced breathing pattern.
This costs more energy and oxygen which
eventually will lead to a vicious circle that can
lead to death ultimately. Severely dyspnoeic
patients that do not respond to initial therapy
should be operated as soon as possible.
Another emergency indication for immediate
surgery is the localization of the stomach in the
chest. Because of aerophagia the animals will
blow up the stomach in the chest cavity and
prevent efficient ventilation. In these cases an
emergency fine needle aspirate of the stomach
can be life saving.

Patients with chronic or congenital DH
can have developed adhesions between the
herniated organs and the chest cavity. It is
important to plan your surgery accordingly.
The DH is approached routinely by a cranial
median coeliotomy that can be extended with
a caudal sternotomy. After reposition of the
abdominal organs, the hernia can be closed
with either monofilament or multifilament

absorbable material of relatively small size.

If necessary, the edges of the tear in the
diaphragm can be freshened up. Simple radial
tears are relatively easy to be closed, but
circumferential tears, in which the diaphragm
is ripped of the abdominal wall need more
inventive reconstruction, often involving the
ribs. Negative intrapleural pressure should be

restored to allow normal breathing p.o.

Preoperative aspects

The anaesthetic protocol can vary
with the degree of respiratory embarrassment
and the presence of cardiac arrhythmias. The
patient is positioned in dorsal recumbency.
Respiratory impairment can occur in this
phase. Close monitoring is essential. Surgical
intervention leads to loss of intra thoracic
negative pressure so mechanical ventilation
is necessary. Provide the animal with extra
oxygen and consider administering prophylactic
antibiotics. The entire abdomen and caudal one
half to two thirds of the thoracic cavity is clipped
and prepared for aseptic surgery. If possible,
surgical repair in traumatic diaphragmatic
hernia can be postponed until one week after
the injury, because the healing process of the
margins of the tear in the diaphragm will have
started and the sutures will hold better. The
location and size of the tear can vary according
to the position of the animal and the location
of the viscera at the time of the injury. Always
check for further injuries and treat shock before
surgery is started. The liver is the most commonly
herniated abdominal organ, which can be
associated with hydrothorax because of venous
occlusion.Ifthestomachisherniated, the patient

should be treated as soon as possible
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because distension of the stomach can lead to

significant respiratory impairment.

Operation

Whether a ventral midline abdominal
approach or a lateral intercostal approach is
used, depends on the location of the defect and
the surgeons preference. For uncomplicated
traumatic diaphragmatic hernia, the ventral
midline abdominal approach is recommended.
In this course the abdominal approach is
demonstrated. The position of surgeon is on
the right side of the patient (right-handed
surgeon). Make a ventral midline abdominal
incision (pneumothorax). Check the entire
abdomen for additional trauma of abdominal
viscera and vasculature. lif more exposure is
needed the incision can be extended through the
sternum. Check the situs of the abdominal
viscera and carefully reposition the abdominal
viscera. Because of congestion of the abdominal
organs it is sometimes necessary to enlarge
the diaphragmatic defect. If the stomach is in
the thoracic cavity it can be helpful to carefully
pass a stomach tube through the oesophagus
for decompression, the surgeon can manually
accompany the placement of the tube. In
chronic cases it is sometimes necessary to
dissect adhesions gently and debride the
edge of the defect before closure. The
diaphragmatic defect can be closed with a
simple continuous suture pattern, or by means
of pre-placed simple interrupted sutures (the
needle is advanced through both sides of the
defect, both ends are clamped with a mosquito,
the suture is cut. After all sutures are placed

they are tied in a consecutive order) If there is
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an avulsion of the diaphragm from the ribs it is
necessary to incorporate a rib in sutures for
additional strength. Remove air from the pleural
cavity after closure, if continued pneumothorax
or pleural effusion is likely, it is advisable to
place a chest tube. Check if the diaphragm
takes its normal position (concave on the
abdominal side and convexonthethoracic side)
and movement corresponds with respiration.

Routinely close the abdominal cavity.

Postoperative aspects

The wound should be checked for
redness, swelling or discharge. If the animal
licks or chews at the incision an Elizabethan
collar, a bandage or t-shirt should be used.
Dehiscence usually occurs 3-5 days after
surgery, but earlier is also possible. If non-
absorbable suture material was used, sutures
normally have to be removed approximately
ten days after surgery. If a chest tube is placed,
it should be aspirated regularly; if there is
no production of air or fluid the tube can be
removed before removal of the chest tube a

thoracic radiograph can be made.

The patient with a persisting
ductus Botalli (PDAB).

The diagnosis is made with the
characteristic sounds on heart auscultation,
and ECG and sometimes and angiogram (heart
catheterisation). Control of the circulation
is of utmost importance in these patients. In an
open PDAB the lungs are receiving more blood
from the aorta through the PDAB, which will lead
to an volume overload of the left heart. PDAB

patients can have an decreased pulmonary

function as well as a decreased left ventricular
function, with or without mitral insufficiency.
This will make the patients variable risks
to anaesthesia. After ligating the PDAB the
pressurewithintheaortawillrise steeply, leading
to a transient bradycardia. After a couple of
minutes this will blood pressure increase will
normalize and the heart rhythm will become
normal again. Sometimes medical intervention
(atropine) or heart massage and defibrillation
is necessary. A PDAB can also be closed in
small animals by use of a coil.

If surgery is chosen, it is performed
througha4i.c.s.lateralthoracotomy. The ductus
is prepared free and a nonabsorbable suture
is carefully passed around the ductus and

closed completely.

** Dr. Marijke E Peeters is acknowledged

Oral congenital defects***

Introduction

The palate is a common place for the
occurrence of congenital defects. A primary
palate defect is caused by incomplete closure
of the primary, premaxillary plate and will cause
a harelip. A secondary palate defect often
affects the hard or soft palate and is the most
commonsideforthistypeofabnormality. Normal
closure happens between the 25" and 28" day

of the foetal development.

1.Palatoschizes

Chronic rhinitis is often caused in a
young pup or kitten because of milk entering
the nasal cavvity through the platal defect.
Sometimes large defects can cause aspiration
or dyspnoea during drinking. By large defects
surgery is often not successful. Palatoschizes
can be congenital in the Shih Tzu, and possibly
the pointer en bulldog and Siamese cat. Often,
however it is caused by an interuterine insult
during the normal fusion time of the palates.
Many teratogenes have been described that

can cause this such as griseofulvin in the cat.

2.Cleft palate

Etiology and pathogenesis:

Congenital oronasal fistulas are abnormal
communications between the oral and nasal
cavities involving the soft palate, hard palate,
premaxillaand/orlip. Congenital palatal defects
result when the two palatine shelves fail to
fuse during fetal development as a result of
inherited, nutritional, hormonal, mechanical
and toxic factors. Particularly brachycephalic
breeds are affected; purebred dogs have a
higher incidence than mixed breeds. Females
are more commonly affected than males. The
cleftis present at birth, although itis not always

recognized immediately.

Symptoms:

Difficulty nursing, nasal regurgitation
(drainage of milk from the nares), nasal
discharge, coughing (aspiration pneumonia),
gagging and failure to thrive are common

problems.
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Diagnosis:

On clinical signs and visual examination
of the lip, hard and soft palate. Radiographic
examination of the skull is not necessary, but
thoracic radiographs are useful in evaluating

for aspiration pneumonia.

Therapy and prognosis:

Most animals with defects of the palate
are euthanised ordie. Butsurgical treatmentisa
fair possibility in selected patients and owners.
Surgical treatment generally is delayed until
the patient is at least 8 weeks of age. At that
time they are better anaesthetic candidates
and tissues are less friable and hold sutures
better. The primary goal of repairing cleft
palate is to reconstruct the nasal floor. Several
procedures may be necessary before the entire
cleftis permanently reconstructed, so the owner
has to be informed prior to the first surgery.
The prognosis for hard palate defects is
good, but dogs with large defects of the soft
palate and muscular hypoplasia have a poor
prognaosis. After the operation soft food has to
be given for at least one month. In some cases,
with extensive surgery it is better to place a
pharygostomy tube to bypass the oral cavity
all together.

Multiple techniques have been described,
but it is essential to try to close the hard palate
in two and the soft palate in three layers. A
good surgical technique should prevent suture
tension, since this is the most common cause
of wound dehiscence. Always leave the blood

supply of the palate intact.

***Dr. Gert ter Haar is acknowledged
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Diuretics: When is the Right Time?
How is the Right Way?

Jens Haggstrom
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Uppsala, P.O. Box 75007 Uppsala, Sweden. E-mail: Jens.Haggstrom@slu.se

Heart failure (HF) is the most common
complication in dogs and cats with primary
heart disease. Severity of clinical signs range
from mild, with only, slight dyspnea and/or
ascites as presenting complaints, to severe
life-threatening respiratory distress + signs of
low-output failure, i.e. lethargy, cold extremities
etc., requiring hospitalization. These dogs and
cats may exhibit signs of HF for the first time on the
day of presentation or their signs may be recurrent.
The crisis may represent exacerbation due to
disease progression; a complication (such as
rupture of major chordae tendinae, ruptured
left atrium (these cases present with signs of
low-output failure) or onset of arrhythmia such
as ventricular tachycardia or atrial fibrillation);
or be the result of excessive exercise, fluid
administration, or excessive sodium intake.

The vast majority of dogs and cats
in HF present with signs of congestion, i.e.
pulmonary congestion and edema and/or
ascites, i.e. congestive heart failure (CHF).
The situation is very similar in people where
it has been estimated that 70% of all cases
with decompensated HF presents with
manifestations of congestion, including dyspnea,
rales and peripheral edema (very uncommon

in dogs and cats), and half of these patients

had preserved systolic fraction. The pulmonary
edema and congestion is caused by two
mechanisms: increased venous pressures as
a consequence of reduced forward cardiac
output, and increased extracellular fluid volume
(ECV). The latter is mediated through activation
of renin-angiotensin-aldosterone system (RAAS)
(leading to retention of Sodium and water
and iso-osmolar hypervolemia) and the thirst-
vasopressin axis (leading to retention of free
water and hypo-osmolar hypervolemia). In
dogs with CHF it has been shown that the
plasmavolumeisincreased by as muchas 30 %
in dogs with severe CHF. Because plasma
electrolyte concentration do not change
dramatically in the early phases of CHF, we
can assume that the RAAS is important at this
stage, whereas, reduced plasma electrolyte
concentration is usually detected in severe
CHF, a finding that has been shown to confer a
worse prognosis in dogs with MMVD. Because
both RAAS and the thirst-vasopressin axis
are activated by a reduced forward cardiac
output, and circulating concentrations of these
neuroendocrine substances are not activated
in early phases of CHF in untreated MMVD
dogs, but increased in untreated dogs with

dilated cardiomyopathy (both asymptomatic
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and symptomatic disease), we can assume that
the underlying pathology is important for the
neuroendocrine response. Furthermore, it has
been shown in dogs with myxomatous mitral
valve disease that the heart-rate normalized
pulmonary transit time (NPTT), which is considered
a measurement of overall cardiac pump function
is increased already in asymptomatic MMVD,
and increases more in MMVD dogs with CHF.
This finding could either be caused by a
reduced forward stroke volume or increased
pulmonary blood volume, and it was recently
shown that the increased nPTT was caused by
increased pulmonary blood volume, and less
by reduced forward cardiac output, again,
emphasizing that congestion is the main
problem in these dogs with CHF. The primary
aim of treating dogs and cats with HF is to reduce
or clear the pet from pulmonary edema and
effusion, i.e. CHF. Secondary aims include to
increase forward cardiac output. The drug of
choice to relieve organ congestion is a diuretic.
There are several types of diuretic to use, i.e.
loop-diuretics, aldosterone antagonists, and
thiazides, which act at different sites in the
nephron. However, the diuretic agents other
than the loop-diuretics are comparably weak
in producing diuresis. Today, most veterinary
cardiology experts use them as adjunct therapy
to ongoing loop-diuretic therapy. In the
emergency situation, loop-diuretics, such as
furosemide, are the only indicated option.
The next decision to make is to establish an
appropriate dose of furosemide. There are
several ways to assess the hemodynamic

situation and the volume status in a dog or cat

@ Vol. 24 No. 3 July - September 2012

in CHF. Many of them involve assessment
through different instruments, such as systolic
blood pressure measurement (invasively or
non-invasively), central venous and capillary
wedge pressures, and assessment of cardiac
volumes and forward stroke volume through
ultrasonography, but this type of assessment
may not be possible in the emergency situation.
Interestingly, it has been shown in people
that treating patients based on central venous
pressures did not confer an improved survival
when compared to managing treatment based
on judgment (by the physician) alone. This
bedside initial assessment is based on two
clinical variables: presence of congestion
(yes/no) and adequacy of peripheral perfusion
(yes/no) assessed as subjectively assessed
temperature of extremities (cold/warm) (Figure 1).
This classification may be extrapolated to
canine and feline patients. In general, the dose
of furosemide should be higherin cases thatare
wet compared to those that are dry, whereas
measures to improve perfusion (such as
inotropic support and vasodilators) are more
indicated in cases that are cold, compared
to those that are warm. As mentioned above,
most dogs and cats in CHF will present with
signs of organ congestion, and fewer with
signs of low-output, which means that the box
“warm & wet” represents the highest proportion

of dogs.

Presence of congestion

- +
S + Warm Warm
'g & &
= Dry Wet
=
S
-
E
3 - Cold Cold
- & &
< Dry Wet

Figure 1. Hemodynamic profiles in heart failure determined on the presence of congestion (wet vs. dry)

and adequacy of perfusion (warm vs. cold). Management should be directed towards achievement

of a “warm and dry” profile with diuresis if “wet” and vasoactive therapy with diuresis if “wet and cold”.

There are many ways to treat dogs and
cats in CHF with furosemide. Because furosemide
therapy is symptomatic the intensity of this
therapy is not constant. The dose varies from
patient to patient based on severity of clinical
signs. Indeed the doses may range between
2-8 mg/kg g1-6 h (dogs) and 1-4 mg/kg q1-6h
for IV emergency treatment, and 1-5 mg/kg g8-
24h (dogs) and 0.5-3 mg/kg g8-24h depending
on need for chronic oral medication. Because
areduction of ECV obtained by the furosemide,
there may be concerns with the reduction in
forward cardiac output this may cause. However,
it should be observed that most patients
in CHF would die spontaneously of severe
pulmonary edema if they were left untreated
with furosemide. Death from poor systemic

blood flow would be extremely uncommon. It is

comparably common problem in many
countries that dogs and cats are undertreated
with furosemide, because of fear of adverse
side reactions associated with this type of
therapy. It is the author’s opinion that many
cases that have been referred because of
poor treatment response to CHF therapy either
were erroneously diagnosed with CHF or
undertreated with regards to furosemide
dose. Many of the patients in the latter group
responded very well to increase intensity of
CHF therapy. Likewise, there is a problem
in the emergency ward in many clinics with
emergency veterinarians treating cats and
dogs with CHF with furosemide and then with
IV fluids because of fear of dehydration and low
perfusion. Clearly, the risk of inducing prerenal

azotemia, hypotension and acid-base and
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electrolyte imbalances increases with the
intensity of the diuretic treatment. However,
the practitioner usually has to accept some
degree of these disturbances when treating
a patient with CHF, because the alternative
is a non-stabilized patient in CHF or death.
Furthermore, with the exception of hypokalemia
in cats, these changes in laboratory variables
seldom result in clinical problems, and many
times, they improve once the animal starts
to eat and drink. Therefore, it is the author’s
strong opinion that dogs and cats in acute
CHF should not be treated with IV fluids until
the condition has stabilized.

The diuretic effect may be assessed in
many different ways. One comparably simple
way is to simply monitor body weight, which
is recommended in people. However, this
method is not ideal in dogs and cats: the body
weight is often too low to allow accurate
measurements (a 10% reduction of body
weight in a 70 kg individual equals 7 kg, but
only 1 kg in a 10 kg individual), water intake is
usually not controlled for (restricted) in dogs
and cats, and because of loss of appetite
and development of cardiac cachexia, body
weight often changes over time because of
nutrition. In people, restriction of water and
Sodium intake is often practiced to limit the
dose of loop-diuretics. In dogs and cats, it is
not considered ethical to deny water because
the animal does not understand why it needs
to be thirsty. Furthermore, although Sodium
restriction is practiced in veterinary patients,
it has never been show to be beneficial for

survival or quality of life. Because of the low
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palatability of low Sodium diets in dog and
cat food, it can be questioned if it is ethical to
feed pets with this food because of the same
reasons as for water restriction. Today, most
experts recommend a moderately Sodium
restricted diet and advice owners to avoid salt
loads.

Blood pressure measurement is emerging
as one component in assessing volume status
in dogs and cats with CHF. The non-invasive
oscillomteric systems have improved
considerably over the years, and the newer
systems now provide more reliable, although
not perfect, results compared to invasive
techniques. Untreated dogs and cats in
CHF have often present with blood systolic
blood pressure measurements within the
normal reference range. However, group-wise
comparisons between dogs with different
severity of CHF and longitudinal measurements
in the same patient show that CHF is associated
with a reduction in systolic arterial pressure
(personal observation), even if the measurement
at CHF is within the normal range. Intense diuretic
therapy leads to contraction of the ECV and
reduced blood pressure. Sometimes this intense
diuretic therapy is needed to prevent clinical
signs of CHF, but other times it may represent
overzealous CHF therapy and the patient may
improve with reduced furosemide dose.

Volume status may also be monitored
by use of different laboratory tests, such as
electrolyte concentrations in plasma and urine,
and urinary volume. Volume status may, in the
absence of other significant organ or systemic

disease, be indirectly estimated by total protein

concentration and packed cell volume.
Increased ECV leads to a reduction in these
variables. Furosemide treatment is considered
an electrolyte wasting diuretic, which means
that electrolytes will be lost through the
urine together with the free water, leading to
contraction of ECV. Furosemide treatment, as
such, does therefore not directly reduce the
plasma concentration of electrolytes. However,
the electrolytes will decrease with increased
retention of free water that occurs with
reduced peripheral perfusion and worsening
of CHF. Serum creatinine concentrations
reflect renal filtration status, and the tendency
for this variable is to increase in response to
pre-renal azotemia in development. Newer
biomarkers, such as the natriuretic peptides
and troponin |, have been suggestive to be
valuable for prognostication, but not so usefulin
tailoring diuretic therapy, although a reduction
in natriuretic peptides following initiation of
CHF therapy have been suggested to confer
improved outcome compared to dogs with
no response. The reason is that the values
are inevitably increased in patients in CHF.
The value of monitoring these variables in a
patient may be questioned. The reasons are
that therapy should be aimed at alleviating
clinical signs of disease and not to treat
laboratory values, and, with the exception of
Potassium supplementation, the only way to
normalize these variables is to reduce the
furosemide treatment, which risks reoccurrence
of signs of CHF. AT the best, these variables
might aid in identifying dogs and cats over-

treated with furosemide.

Under-treatment and recurrence of
signs of CHF are much more common than
overtreatment (in dogs and cats correctly
diagnosed with CHF). In case the dog is
hospitalized, this may be monitored through
measuring respiratory rate and repeat thoracic
radiographs (not meaningful to obtain
radiographs before 48 hours after initiation of
diuretic therapy). However, the dog must be
stabile on oral CHF therapy when it leaves the
clinic, if home therapy will have any chance
to be successful. Therefore, monitoring is
important also at home in between scheduled
rechecks. A common way to do so is to instruct
the owners how to count sleeping respiratory
rates (SRR) at home. It is important that the
owner starts this activity when the dog is still
asymptomatic, or, if not previously done, when
it stabilized to obtain a baseline value of. Recent
studies show that SRR, measured at home by
owners, is repeatable measurement in normal
dogs and cats, is independent of geographic
location, and does not exceed 30 breaths per
minute in normal dogs and cats. Similarly, SRR
does not exceed 30 breaths per minute in dogs
and cats with subclinical heart disease. This
simple activity will allow the owner to monitor
their pet themselves at home, and many owners
feelmore included in the management of their pet
thanjustadministering drugs. More importantly,
there is growing evidence that a rising SRR
heralds CHF in development even if the SRR is
within the normal variation. In fact, it has been
shown a sensitive test in people for predicting
unscheduled hospital visits and/or hospitalization

for CHF. There is growing data that supports that
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this is true also in dogs. A SRR in rising is an
indication of increasing volume overload and
CHF in development, which, in turn, is an
indication for initiation of furosemide treatment
or a need for increasing dose, should the patient
already be receiving a diuretic. The author
and others practice to recommend the owner
a fixed dose range of furosemide, within which
the owner can modulate the furosemide dose.
Furthermore, the owners are instructed to
contact the clinic to consult the responsible
clinician should the SRR increase. It is the
author’s opinion that this approach helps to
provide the pet with optimal furosemide dose

to keep it dry.
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Introduction

The advances in molecular genetics
have been considerable during the last decade
(O'Donnell and Nabel, 2011). The number of
publications in this area in medical literature
has soared, and in more recent years, there
has been an increasing number of publications
inthis areaconcerning non-laboratory dogs and
cats. Indeed, several publications reporting
genetic molecular research findings in dogs
and cats have been published in the most
prestigious scientific journals (Lindblad-Toh et
al., 2005; Karlsson and Lindblad-Toh, 2008;
Drogemuller et al., 2008; Parker et al., 2009).
The immediate result from these studies is that
more genetic tests have become available.
However, findings in these studies offer more
in the future than genetic tests; these findings
have the potential to offer a deepened
knowledge and understanding of fundamental
pathophysiologic processes, which, in turn,
may lead to improved treatment strategies.
Veterinary cardiology is not isolated from this
process. Indeed, several successful studies
have been published, (Meurs et al., 2010;
Madsen et al., 2011; Mausberg et al., 2011) and
several projects are currently in the process

of being published or still ongoing. The

advances in molecular genetics in veterinary
cardiology may in the future impact how
veterinary cardiologists and general practitioners
practice. Thus, it may be of value to understand
how such research is currently conducted and
how results may be interpreted. The authors of
this proceeding are not experts in molecular
genetics, but mere veterinary cardiologists
involved in this type of research. The purpose
of this proceeding and presentation is to share
some of the experiences gained in this process

from a veterinary cardiologist’s perspective.

Why Dogs?

During the last 5 years, several
comparably large research grants have been
allocated to groups working with molecular
genetics in dogs. For example, the European
Union granted 12 million Euros to a project
with the acronym “LUPA” (this is the main
project the authors have been involved in)
(Lequarre et al., 2011). This EU-project
spanned over several different diseases/traits
in dogs, including cardiovascular disease
(Lequarre et al., 2011). These large grants
were not allocated to dog projects to primarily

improve pet health or provide breeders with
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genetic tests; they were granted to use
naturally occurring diseases/traits in dogs
as models for similar human diseases/traits.
A rightful gquestion is: Why dogs? Why not
another mammalian species? The answer to
this question lies in the history of dogs. The
dog species has passed through two “genetic
bottlenecks” in history (Lindblad-Toh et al.,
2005; Karlsson and Lindblad-Toh, 2008). The
first was thousands of years ago, when a few
wolves founded the dog species. The second
was only a little more than 100 years ago, when
the dog breeds were created (by inbreeding to
promote certain traits). These two bottlenecks
have led to a great morphologic variation
between breeds, but extensive genetic
homogeneity within breeds, which, genetically,
is characterized by long haplotypes and high
linkage disequilibrium (Lindblad-Toh et al.,
2005; Karlsson and Lindblad-Toh, 2008). As
a consequence of the genetic homogeneity
within breeds, certain breed specific diseases
have developed, including cardiovascular
disease (e.g. dilated cardiomyopathy (DCM)
in Doberman Pinschers). This implies that the
same causative mutations exist within one
breed. Because of the genetic similarity within
breeds, fewerindividuals are needed to identify
disease causing genomic sequences,
compared to people. Therefore, domestic dogs
represent excellent models for human genetic
disease because dogs and people develop
diseases that are strikingly similar in etiology
and the two species share the vast majority
of their genes. Dogs also share the same

environment as people.
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What Is Gwas And What
Information Can Be Obtained?

Until a little more than a decade age, a
common method to study an inherited disorder
was through genetic linkage studies. However,
the results from these studies were shown
to poorly replicate for common and complex
disorders (Manolio and Guttmacher, 2010).
The Genome Wide Association Study
(GWAS) approach was brought forward as an
alternative to genetic linkage studies. This type
of study basically answers the question if an
allele of a genetic variant is more commonly
found in individuals with the phenotype of
interest (e.g. the disease being studied)
(Manolio and Guttmacher, 2010). The dog
genome consists of approximately 2.4 billion
base-pairs (Lindblad-Toh et al., 2005; Karlsson
and Lindblad-Toh, 2008) and the genome
between two individuals of the same specie
may differ in millions of ways: there may be
deletions, insertions, copy number variations,
and there may be small variations in the
individual nucleotides of the genomes (single
nucleotide polymorphisms (SNPs)). In the dog,
millions of these SNPs have been identified
throughout the genome (currently 2.5 million)
(Lindblad-Toh et al., 2005) and arrays have been
developed capable of analyzing thousands of
SNPs in one single sample (the most recent
SNP array has a resolution of 170 000 SNPs).
Each of these SNPs may serve as a marker in
the genome, and if presence of disease may
be statistically associated to one (or several

neighboring SNPs), so-called genome wide

significance has been obtained (Manolio and
Guttmacher, 2010). Although the SNPs used in
the SNP arrays are many, they do not cover
the entire genome. Therefore, a GWAS study is
primarily used to find areas in the genome that
are of interest to continue to study in a higher
resolution, either by using SNPs located closer
to each other in the DNA segment of interest
(so-called fine mapping), and/or by sequencing

the entire DNA segment.

How Is Gwas Used?

The most common approach of GWA
studies is the case-control design, which
compares two large groups of individuals, one
group with disease and one healthy group
(control) (Manolio and Guttmacher, 2010).
All individuals in each group are genotyped
for the majority of common known SNPs. For
each of these SNPs, it is then investigated if
the allele frequency is significantly different
between the two groups using the chi-squared
test (because of the thousands of comparisons
in GWAS, the P-value is usually corrected for
multiple comparisons). Examples from the
veterinary cardiology literature of such studies
are recent reports of DCM in Doberman
Pinschers (Mausberg et al., 2011; Meurs et al.,
2010). One of these two studies is included in
the LUPA project, but other studies of DCM with
a similar study design are also included in the
LUPA project and they include Great Danes,
Newfoundlands, Boxers, Irish Wolfhounds.
The results from these studies have been
presented at genetic conferences and are

currently in the process of being published.

However, there are many different approaches
how to design and analyze the data. The GWAS
approach may also be used to study continuous
variables, such as a biomarker concentration
or height (Strachan and Read, 2010). In the
LUPA project, there was one large prospective
study aimed at identifying genetic factors
that impact blood pressure, neuroendocrine
variables and metabolic variables in normal
dogs (Lequarre et al., 2011). Results from this
study are currently being analyzed, and many
of the outcome variables are continuous. One
other example from the veterinary cardiology
literature, where a continuous trait was
investigated using GWAS is a recent LUPA
project report concerning Cavalier King Charles
Spaniels (CKCS) and myxomatous mitral valve
disease (MMVD) (Madsen et al., 2011). Age of
onset of MMVD in this breed is a continuous
variable (Haggstrom et al., 1992). In this study
CKCS were grouped depending on the age of
onset, either into a group of early onset (<4
years with MMVD or <8 years of age with CHF
caused by MMVD), or into a group of late (or
no) onset of MMVD, defined as either no or mild
MMVD atan age >10 years. This study reported
of two haplotypes associated with an early
onset of MMVD. Because of the design of this
study, it did not provide information of genetic
variants causing MMVD as such (the disease is
common in many other breeds), but it was
suggestive of genetic variants that caused the
diseaseto manifestatayoungerage (indicating

that these variants impacted disease progression).

Vol. 24 No. 3 July - September 2012 @



Tutorial article

The Journal of Thai Veterinary Practitioners (2012) / a1sansdmaunneigsznaunistininlsndnduvislszinalne (2555) 24/1, 67-78

Which Are The Pitfalls?

In addition to certain technical problems
with handling of samples, extraction of DNA,
and microarrays, there are some issues
associated with GWAS that should be
observed. The GWAS are sensitive to group
size. In fact, there are human studies including
up to 300,000 people for that reason. The
number required to obtain genome significance
is considerable lower for studies in pure-bred
dogs (which is an important reason why this type
of research is conducted in dogs). It has been
shown that reasonable power may be achieved
for group sizes as small as 20+20 dogs for
recessive traits, 50+50 dogs for dominant
traits, and 100+100 dogs for complex traits
(Lindblad-Toh et al., 2005). These estimated
sizes of the study populations have been
corroborated in published studies in dogs
(Drogemuller et al., 2008, 2009; Karlsson et al.,
2007). However, larger group sizes are often
required. There may be many reasons for this:
suggested group sizes may result in border-line
genome wide significance. In some instances,
the cause for this may be that the GWAS
results indicate that the trait may be polygenic
rather than monogenic (multiple associations
in the GWAS may indicate this). Furthermore,
more samples are often needed or replicating
GWAS results in other study populations. The
need for additional samples may be a problem,
depending on the disease that is being studied.
The less common it is, the more difficult it may
be to obtain additional samples. Conversely,
the more common it is, the more difficult it may

be to obtain reliable controls. Results from the
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GWAS are never reliable if the included
individuals were poorly characterized. Here
lies our greatest challenge in this type of
research; because at the same time samples
from many individuals are required for the
GWAS we are responsible for a thorough
characterizationofincludeddogs. The GWASare
sensitive for stratification, (Nsengimana and
Bishop, 2012) meaning that dogs from the same
breed, but from different sub-populations, that
differ genetically are included in the same
analysis. The problem is that, if the frequency
of disease differs between these two sub-
population (for example only cases in one
sub-population and only controls in the other),
there is an increased risk that the significant
GWAS associations were false (Sun et al.,
2006). The stratification may be geographic,
where dogs from the same breed differ
between countries, or it may be sub-populations
that have been created within one breed. One
example of the latter in Europe is the Labrador,
where the hunting type differs genetically from
the show type. Another problem that may arise
is if individuals in one of the two groups are
closely related, but not individuals in the other.
For this reason, it has been recommended not
to include two closely related dogs (siblings,
sires, dams and offspring in the same family) in
the LUPA projects. To some extent the problem
with stratification may be overcome in the
statistical analyses, (Sun et al., 2006) but there
may be instances where the stratification is

unknown.

Summary

The advances in molecular genetic
research in dogs and cats are likely to
impact small animal cardiovascular medicine
in the future in more ways than genetic
tests. Increased knowledge of fundamental
pathophysiology of diseases opens new
possibilities for targeted treatments and
personalized medicine. The GWAS is a powerful
tool for associating regions on the genome
to disease, but, in addition to methodological
issues of the laboratory work, care must be
taken to control for systematical errors and
confounding factors associated with the
included study population. Although GWAS is
currently frequently used in genetic research,
it is likely only one step on the way to more
refined methods for identifying causative

genetic factors for disease.

o
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The UK’s Only Enterically-
Coated Pancreatic Supplement:

Now Clinically Proven

“Enteric coating a pancreatic enzyme
treatment improves response in canine EPL."

A. Mas, P. J. Noble, A. J. German et al, 2012
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