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1 .  I N T R O D U C T I O N

� Keratin – structural protein present in nails, claws, horns, feathers, hooves and in the 
outer layer of skin in vertebrates (stratum corneum).

� Teat-end Keratosis – normal physiological response to milking (protection)

� Teat-end Hyper + keratosis (THK)
excessive synthesis of keratin in response to a chronic stimuli, increasing 
thickness of the stratum corneum at the teat-end

Tissue changes can facilitate harbouring and entry of bacteria into the mammary 
gland, increasing the risk of infection

Skin conditions causes discomfort and pain
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1 .  I N T R O D U C T I O N -  FA C TO R S  F O R  T H K
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1 .  I N T R O D U C T I O N

� Lower degree of THK can be considered normal, more severe cases highly impact 

animal welfare. 

� The identification of risk factors allows the dairy farmer to take preventive 

measures to reduce severe THK.
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2 .  O B J E C T I V E

� This study aimed to evaluate the prevalence 
of teat-end hyperkeratosis in a commercial 
dairy farm and to identify factors associated 
with teat-end hyperkeratosis
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3 .  M E T H O D O L O G Y

492 Holstein-Friesian in lactation

3.3 number of lactations

33.1 L milk/cow/day

10,463 Kg milk at 305 DIM

5.03% milk fat

3.56% milk protein

150 000 somatic cells/mL
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1 - No ring

• The teat-end is 
smooth with a 
small, even 
orifice.

2 - Smooth or 
Slightly rough ring 

• A raised ring 
encircles the 
orifice. The 
surface of the ring 
is smooth or it 
may feel slightly 
rough, but no 
fronds of old 
keratin are 
evident

3- Rough ring

• A raised, 
roughened ring 
with isolated 
fronds or mounds 
of old keratine 
extending 1-3 mm 
from the orifice

4 -Very Rough ring 

• A raised ring with 
rough fronds or 
mounds of old 
keratin extending 
4 mm or more 
from the orifice. 

3 .  M E T H O D O L O G Y –  T H K  S C O R I N G *

*Adapted from: G. A. Mein et al., 
AABP-NMC International Symposium 
on Mastitis and Milk Quality, 2001, p. 
11.



3 .  M E T H O D O L O G Y

Factors Teat Morphology (lenght and shape)

Lactation (days in milk, parity)

Udder health (somatic cell count (SSC) and mastites cases)

Milking (machine on-time)
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4. Results
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4 . 1 .  P R E VA L A N C E  O F  T H K
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THK score distribution
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15.6%

within “acceptable” limits - < 20% [1]

[1] G. A. Mein et al., AABP-NMC 
International Symposium on 
Mastitis and Milk Quality, 
2001, p. 11.



4 . 2 .  L E N G H T O F  T E AT A N D  T H K
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P < 0.05
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4 . 3 .  S H A P E  O F  T H E  T E AT A N D  T H K
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4 . 4 .  PA R I T Y
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THK average score across parity
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      a                       a                     ab                     ab                    ab                         
b

n =        140                     85                         64                         64                      62                        
77

F. Silva    fsilva@uevora.pt



4 . 5 .  M A S T I T E S  A N D  T H K

Odds Ratio analysis

• Cows that had at least one case of mastitis were 2.54 [1.46 – 
4.40, P < 0.01] times more likely to have a THK score above 1.

Score 1        Score  2       Score 3       Score 
4
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4 . 6 .  M A C H I N E  O N - T I M E  E F F E C T O N  T H K
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4 . 7 .  D AY S  I N  M I L K  
A N D  S C C

Days in Milk
 154.5 ± 90.8 

days

SCC 
127.1 ± 348.6 
x 1000 cel/mL

• N.S.
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5 .  C O N C L U S I O N S

� The prevalence of severe THK was 15.6%, suggesting 
the need for intervention

� Teat morphology, parity and machine on-time affected 
the degree of THK

� THK was sig. associated with treatments for mastitis 

� The factors influencing the degree of THK may also be 
related to culling on a commercial dairy farm, which 
may conceal the actual impact on animal welfare.
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T H A N K  Y O U  F O R  Y O U R  AT T E N T I O N
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