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tumor was discovered impinging on the heart and lungs.  The 
pathologist creatively referred to this tumor as lymphoepi-
thelial thymoma with carcinomatosis since thymomas are 
not known to be metastatic, and this massive tumor invaded 
the ribs, lung, and heart.

Tumors are not uncommon in goats over 7 years of age.  
An afebrile 9-year-old Nubian doe presented with rapid res-
piration, exercise intolerance, and slow weight loss in spite of 
good nutrition.  Thoracic auscultation revealed muffled lung 
sounds, but no abnormalities were noted on auscultation of 
the abdomen.  Treatment with antibiotics and antipyretics 
for suspected pneumonia did not alter the doe’s condition 
and she was found dead.  Necropsy revealed mucometra 
with leiomyosarcoma of the cervix that metastasized to the 
lungs, heart, liver, spleen, and kidney.  An important lesson 
learned from this case is that afebrile goats with pulmonary 
involvement will probably not respond to antibiotic therapy.

Not all tumors occur in older goats.  A 6-month-old 
Nubian wether failed to grow at the same rate as his well-
fed pen mates, and examination of the subdued youngster 
revealed multiple enlarged external lymph nodes.  A clear, 
colorless fluid was aspirated from a parotid lymph node and 
no bacteria were isolated.  Biopsy of a prescapular lymph 
node revealed lymphosarcoma, and the wether was humanely 
euthanized when his body condition declined.  Necropsy 

revealed enlarged parotid, submandibular, retropharyn-
geal, prescapular, prefemoral, and popliteal lymph nodes, 
while the internal lymph nodes around the heart, liver, and 
digestive tract were normal.  Note that when both popliteal 
lymph nodes are palpably enlarged, the differential diagnosis 
includes both caseous lymphadenitis and lymphosarcoma. 

Squamous cell carcinoma is not uncommon in light-
skinned goats raised at higher elevations with extended 
periods of bright sunlight.  Small red, raised sores develop 
in thin hairless skin on the ear tips, mammary gland, anal 
sphincter, and vulva of light colored goats.  Over time, the le-
sions enlarge, flatten, and ulcerate before invading underlying 
tissues.  Progression of the obvious lesions may be slow, but 
lesions in the perineum often metastasize throughout the 
pelvis.  Most affected animals are eventually euthanized due 
to inability to successfully remove the tumors, poor quality 
of life, and recurrent fly strike.

Necropsy of animals found dead and those that fail to 
respond to appropriate therapy may yield an accurate diag-
nosis while obtaining information about the body condition, 
nutritional status and presence of subclinical diseases in the 
herd that may lead to changes in management practices or 
nutrition to prevent disease in the herd mates. 
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Abstract

Case descriptions and photographs depicting char-
acteristic symptoms of bluetongue in small ruminants will 
be presented as well as recommendations for diagnosis, 
treatment, and prevention of further cases for this insect-
transmitted viral disease.
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Résumé

Une description de cas et des photographies montrant 
les symptômes caractéristiques de la fièvre catarrhale chez 
les petits ruminants seront présentées de même que des 
recommandations pour le diagnostic, le traitement et la 
prévention de nouveaux cas de cette maladie virale transmise 
par des insectes.

Introduction

Bluetongue virus (BTV) is an arthropod-borne Orbivi-
rus from the family Reoviridae that includes both bluetongue 
virus and epizootic hemorrhagic disease virus.  There are 
currently 26 serotypes of BTV worldwide, and this virus is ca-
pable of re-assorting to form new variants.  Not all serotypes 
cause clinical disease, and the virus is transmitted from ani-
mal to animal by biting midges of the genus Culicoides.  BTV 
can persist long term if the climate and vectors are suitable, 
and the virus can replicate in a variety of both domestic and 
wild ruminants without causing clinical disease.  Bluetongue 
is not a zoonotic disease, and based on antibody testing, the 
virus may infect dogs and a variety of domestic and wild cats. 

Transmission

Incidence of bluetongue correlates with the late sum-
mer to early fall vector season.  In the southern and western 
United States, BTV replicates in the red blood cells of infected 
cattle and sheep, while Culicoides sonorensis moves the virus 
from one infected host to another.  BTV may persist in cattle 
for up to 11 weeks post-infection and may survive over win-
ter in the vector.  Virus concentrations are minimal in body 
fluids, so transmission through aerosol, direct or indirect 
contact is unlikely.  Semen may transmit BTV if the bull or ram 
is viremic at breeding or collection, while embryo transfer 
does not transmit disease if the donor is not viremic and the 
embryos are adequately washed prior to transfer.

Clinical Signs

Clinical disease is most severe in sheep, while subclini-
cal infection is more typical in cattle, goats, and camelids.  The 
virus has tropism for macrophages and endothelial cells.  
Infected sheep develop high fever of 105 to 107°F (40.5 to 
41.6°C) followed by salivation, hyperemia of the oral mucosa, 
oral ulcers, and frothing at the mouth.  The early serous nasal 
discharge turns mucopurulent, and the muzzle, ears, head 
,and neck become edematous.  Inflammation of the coronary 
band may lead to lameness with recumbency due to pain.  The 
Culicoides spp vector season coincides with testicular growth 
and engorgement prior to the sheep breeding season, so 
males may exhibit pain and lameness due to testicular swell-
ing.  Bluetongue in sheep is characterized by high morbidity 
and lower mortality.

The reproductive effects of bluetongue depend on the 
stage of pregnancy at the time of infection.  Early embryonic 
death may occur with return to estrus, and later fetal infection 
may lead to congenital defects in the developing brain, mum-
mification, arthrogryposis, and occasionally abortion.  Due to 
fever and engorgement of the testicles, most males experience 
transient infertility, while others suffer permanent sterility.

Clinical signs in cattle are rare but may include fever, 
hyperemia of the muzzle, salivation, oral vesicles and ulcers, 
lameness, and abortion or delivery of abnormal calves.  Blue-
tongue in white tail deer is characterized by fever, depression, 
anorexia, pulmonary edema and hemorrhage throughout 
the body.  Pronghorn antelope may die suddenly following 
decrease in appetite and  activity and recumbency, yet neither 
elk nor mule deer develop symptoms when purposefully in-
fected.  The few reported clinical cases in camelids exhibited 
hiccup-like breathing, anorexia, frothing at the mouth due to 
pulmonary edema, weakness, recumbency, and death in 24 
hours.  Pregnant dogs may abort or deliver stillborn pups 
and then die within 3 to 7 days.

Postmortem Lesions

Animals dying from bluetongue exhibit hyperemia, 
hemorrhage, erosions throughout the gastrointestinal 
tract, heart petechiae, focal necrosis of the cardiac papillary 
muscle, pulmonary edema, pleural and pericardial effusion, 
and edema in the muscles and fascia.  The cause of death 
is respiratory failure due to pulmonary edema.  Aborted 
fetuses and newborns may exhibit cavitating lesions in the 
brain, hydranencephaly, porencephaly, retinal dysplasia, and 
skeletal abnormalities.
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Diagnosis

BTV can be isolated from blood, spleen, lymph nodes, 
and bone marrow.  Detectable bluetongue antibodies develop 
within 7 to 14 days post-infection and can be identified by 
PCR, ELISA, or AGID tests.  PCR and ELISA can be used to 
determine serotype and to differentiate bluetongue from 
epizootic hemorrhagic disease of deer, and an indirect ELISA 
test can be used on milk samples.

Treatment

Supportive therapy forms the basis of treatment for 
bluetongue.  Affected animals should receive soft food and 
warm water while being housed in deeply bedded appropri-
ate shelter out of the wind and wet.  Systemic flunixin meglu-
mine administered once daily reduces fever and provides 
pain relief.  Daily injections of bactericidal antibiotics such as 
procaine penicillin G or ceftiofur prevent secondary bacterial 
infections.  Supplemental thiamine and niacin may stimulate 
appetite and support glucose production.  Males who survive 
bluetongue should be semen tested prior to using them in a 
breeding program.

Prevention and Control

Prevention of bluetongue is dependent on controlling 
the vector.  Culicoides spp are found near water sources so 
eliminate standing water, prevent seepage around water 
devices, and remove dirty bedding as a breeding habitat.  
Housing sheep inside an enclosed barn with suitable insect 
control from dusk to dawn may decrease clinical cases dur-
ing an outbreak. 

Two modified live virus vaccines are currently mar-
keted in the United States.  Colorado Serum Company pro-
duces a bluetongue serotype 10 vaccine that is distributed 
nationwide, while the California Wool Growers Association 
created a serotype 10, 11, and 17 vaccine that is limited to use 
only in California.  Both vaccines are serotype-specific, and 
there is no cross protection provided against other serotypes.  
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Abstract

Limited scientific literature is available for developing 
‘best-practice’ guidelines for the disbudding of goat kids. 
Disbudding practices for dairy goat kids and calves appear 
to be similar; however, when considering goat welfare, it is 
important to recognize that goat kids are not small calves. 
Disbudding causes pain, impacting on the welfare of both 
species. The objectives of this review are to evaluate scien-
tific literature on disbudding of goat kids and calves, and 
compare cautery disbudding methodologies, behavioral and 
physiological responses to disbudding, and pain mitigation 
strategies across the 2 species. There are significant differ-
ences in methodologies including age, iron power source, 
temperature and iron application timing, and higher risks of 
brain injury in kids compared with calves. In addition, goat 
kids appear to have a shorter duration of behavioral and 
physiological responses, and there are differences in efficacy 
of pain mitigation strategies across the 2 species; future 
research is needed to optimize pain mitigation for goat kids. 
Establishing best-practice guidelines for disbudding goat kids 
requires managers to recognize that they are not small calves.

Key words: animal welfare, goat kid, calf, disbudding, de-
horning, pain mitigation 

Résumé

Il existe peu de littérature scientifique pour dévelop-
per des lignes directrices pour de meilleures pratiques 
dans l’ébourgeonnage des chevreaux. Les méthodes 
d’ébourgeonnage pour les chevreaux laitiers et les veaux 
semblent similaires. Toutefois, lorsqu’on considère le bien-
être des chèvres, il faut se rappeler que les chevreaux ne sont 
pas de petits veaux. L’ébourgeonnage provoque de la douleur 
et peut avoir un impact sur le bien-être de ces deux espèces. 
Les objectifs de cette revue sont d’évaluer la littérature scien-
tifique concernant l’ébourgeonnage chez les chevreaux et les 
veaux, de comparer les pratiques d’ébourgeonnage par cau-
térisation, les réponses comportementales et physiologiques 
suivant l’ébourgeonnage et les stratégies d’atténuation de 
la douleur chez les deux espèces. Il existe des différences 

méthodologiques importantes incluant l’âge, la source 
d’alimentation du fer, la température et le temps d’application 
du fer et il y a un risque plus élevé de traumatisme crânien 
chez les chevreaux que chez les veaux. De plus, les réponses 
comportementales et physiologiques semblent de plus courte 
durée chez les chevreaux et l’efficacité de l’atténuation de la 
douleur varie selon l’espèce. Des projets de recherche sont 
nécessaires dans l’avenir pour optimiser l’atténuation de la 
douleur chez les chevreaux. Le développement de lignes di-
rectrices pour de meilleures pratiques dans l’ébourgeonnage 
des chevreaux exige que les gestionnaires reconnaissent 
qu’ils ne sont pas de petits veaux. 

Introduction

Disbudding is a common painful husbandry practice car-
ried out on dairy goat kids and calves to destroy the horn bud 
tissue and prevent horn growth. Key reasons for disbudding 
goat kids and calves include reducing the risk of injuries to 
other animals or stock people,39,50 increased amount of space 
required at feed racks,27 and horns can cause bruising and dam-
age to other cattle, especially during transport and lairage,35 
reducing meat quality compared to that of hornless cattle.29

In many parts of the world, disbudding using a hot 
cautery iron is the most commonly used method to disbud 
calves.10,40,53 Experimental studies evaluating pain in goat 
kids have also used cautery irons,4,20,26 but to the authors’ 
knowledge, no surveys on disbudding methods have been 
carried out for goat kids. Calves and goat kids are generally 
disbudded at an age where the horn buds have not yet fused 
to the underlying frontal bone, and this age appears to differ 
between species. Once the horn has fused with the frontal 
bone and a keratinized horn is clearly visible, disbudding 
is ineffective, and horns must be removed by amputation 
with either a saw or obstetrical wire.17,36 However, dehorn-
ing causes more pain and distress than disbudding in both 
goats and cattle, and therefore disbudding is preferable to 
dehorning.16,38

Current practices for disbudding goat kids and calves 
appear to be similar;36,51 however, in comparison with calves, 
the frontal bone of goat kids is thin and the frontal sinuses 
are underdeveloped, increasing the risk of thermal injury 


