
Elk Hoof Disease in
Southwest Washington
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Wild Ungulate Hoof Diseases
 Usually sporadic and many different causes

 Below are photos from an elk, a moose, and a
mule deer, each with a different hoof disease,
all collected during Fall 2012 in Eastern WA
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Examples of Deformed Elk Hooves
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Prevalence and Distribution
2008-2009
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Diagnostic Investigation 
Partners

Assistance of Veterinary
Personnel From:

• WDFW
• Washington State University
• University of Washington
• ODFW
• Oregon State University
• University of Wisconsin
• Tufts University
• WSDA

Samples Sent to Veterinary
Diagnostic or Research Labs At:

• Washington State University
• University of Idaho
• Colorado State University
• University of Wyoming
• University of Liverpool (U.K.)
• USDA National Veterinary

Services Laboratory
• USDA National Animal 

Disease Center
• UC Davis 5



Diagnostic Investigation

 Gross necropsy
 Radiology
 Histology
 Parasitology
 Virus isolation
 Trace minerals
 Routine bacteriology
 Specialized bacteriology
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Collections
• March 2009 : adult cows

3 unaffected area
5 affected area

-- East of I-5
-- Lewis/Cowlitz Co.

• Feb/Mar 2013: 9-10 month old calves
3 unaffected area
4 unaffected area
9 affected area

-- Pacific County
-- Yakima / Kittitas Co.
-- Lewis / Cowlitz Co.

• August 2013:
2 unaffected area
5 affected area

3 month old calves
-- Grays Harbor Co.
-- Lewis Co.

• January 2014:
2 unaffected area
9 affected area

8 month old calves
-- Kittitas Co.
--Cowlitz, Wahkiakum, Pacific, Grays Harbor Co.
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Conclusions

• No significant underlying
musculoskeletal or systemic disease

• Disease is limited to the hooves
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2013 – 9 month elk



From tooth to hoof: treponemes in tissue‐destructive diseases

Treponemes: Spiral shaped bacteria, double membrane, 
flagella sandwiched between them.
Many innate immunity triggers hidden, thin corkscrew
shape facilitates deep tissue penetration.
Most anaerobic (do not use oxygen), slow growth rate,
very fastidious, amino acid users, produce volatile fatty
acids
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From tooth to hoof: treponemes in 
tissue‐destructive diseases
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Similarity to human periodontal disease

Colonization in conjunction with other
bacteria: Fusobacterium, Porphyromonas 
and Streptococcus

Alterations in 
microenvironment allowing 
colonization with Treponemes

Treponemes have “virulence factors” 
that allow for deep penetration of 
epithelial and basal dermal layers

http://onlinelibrary.wiley.com/doi/10.1111/jam.2003.94.issue-5/issuetoc
http://onlinelibrary.wiley.com/doi/10.1046/j.1365-2672.2003.01901.x/full%23f3


Disease Status and Spirochete Detection
Winter 2013
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ELK ID County Population 
Status

Spirochetes 
in Culture

Treponema
sp. PCR

Spirochetes 
on Histology

001 Pacific unaffected ND neg neg
002 Pacific unaffected ND neg neg
003 Pacific unaffected ND neg neg
004 Kittitas unaffected ND neg neg
005 Kittitas unaffected ND neg neg
006 Yakima unaffected ND neg neg
007 Yakima unaffected ND neg neg
008 Lewis affected pos pos pos
009 Lewis affected neg neg neg
010 Lewis affected neg pos neg
011 Lewis affected neg neg pos
012 Lewis affected pos pos pos
013 Cowlitz affected neg pos pos
014 Cowlitz affected neg neg neg
015 Cowlitz affected pos neg neg
016 Cowlitz affected pos neg neg
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What Do We Know About
Digital Dermatitis?

• Emerged as a significant disease of cattle in the
US in the mid-1990s

• 2007 NAHMS Survey
– Present in 70% of dairies nationwide
– Responsible for 50% of lameness cases within dairies

• Sheep form (CODD) emerged in the UK shortly
after cattle form
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DD lesions
• Papillomatous digital 

dermatitis, Hairy heel warts, 
strawberry warts, Mortellaro 
disease

• Circular to oval distinct region
• Foul smell
• Hairless, mature lesions can 

have keratin-like protrusions
• Moist, prone to bleeding when

probed
• Extremely painful granular

tissue
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2014 – EL-14-002

RH



2014 – EL-14-002

RH



2014 – EL-14-002

RH



2014 – EL-14-002

LF



CODD vs. Elk Hoof Disease
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Photo by Cliff Wheeler



CODD vs. Elk Hoof Disease
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CODD vs. Elk Hoof Disease
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CODD vs. Elk Hoof Disease
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CODD of Domestic Sheep
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Photo by Nicholle Stephens

Questions?
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