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Objective 
Hoof diseases are a common cause of economic losses on dairy farms. They are a reason for 
decreased performance, high veterinary costs, or even culling of animals (1-3). By early 
diagnosis of pathologic changes, it is possible to improve hoof health and ultimately animal 
welfare of dairy cows (4). In this context, sonography as a diagnostic method shall be tested. 
 
Emphasis is placed on the examination of the subcutaneous digital fatty cushions. This tissue is 
subjected to changes in terms of thickness during a single lactation (5). The objective of this 
investigation is to analyze the dynamics of thickness in digital cushions over a period of three 
lactations. Furthermore, correlations between fat body thickness, body condition and changes in 
blood values will be investigated as well as the relation of these measurements with pathologic 
changes causative of hoof diseases. A secondary aspect and experimental part of the study is the 
preparation of hooves for histological sections.  
 
Materials and methods  
80 cows from 3 dairy farms in Thuringia and Lower Saxony are regularly examined during three 
lactations (1st-3rd lactation). Hooves of all animals were trimmed according to principles of 
functional hoof trimming. The examination protocol includes: 

- estimation of physical condition (body condition score) 
- measurement of body weight 
- evaluation of gait pattern (locomotion score) (6) 
- ultrasound measurement of back fat thickness 
- ultrasound images of digital cushion (right hind lateral hoof, right front medial hoof) 

Two positions are defined as standardized measurement positions in longitudinal ultrasound 
sections: 

- thinnest dimension next to flexor tubercle 
- thickest measurement at point of maximum concave curvature at solear surface 

Additional measurements: 
- cross-sectional image of fat body at each standardized point. 
- length of digital cushions using solear markings on the hoof.  

The structures of the hoof are then measured within the ultrasound images using the software 
ImageJ (NIH).  
 
Results 
Data evaluated so far show a dynamic change in digital cushion thickness during first lactation. 
Maximum values are reached shortly before calving. The average value around day 220 of 
gestation on front hooves was 7.2mm at the flexor tubercle [minimum-maximum (min-max): 4.2 
13.2mm) and 10.0mm at the thickest part (min-max: 6.3 13.4mm). On hind hooves, the average 
value at the flexor tubercle was 5.8mm (min-max: 3.8 12.0mm) and 9.2mm at the thickest part 
(min-max: 5.2 14.9mm).  
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Within the first week after calving, the measurements drop: the average value of front hooves at 
the flexor tubercle was 5.8mm (min-max: 3.6 9.9mm) and 9.2mm at the thickest part (min-max: 
5.8 11.8mm). At the hind hooves the average value at the flexor tubercle decreased to 5.7mm 
(min-max: 3.7 11.9mm) and to 8.6mm at the thickest part (min-max: 6.4 11.0mm). In some 
cases, the values even dropped to levels less than the thickness of the fat cushions at the 
beginning of the examinations. 
 
A correlation between digital fat pad thickness and back fat thickness is becoming apparent, too. 
 
Conclusion 
Sonography as a diagnostic method on the hoof is a suitable and practical instrument. It allows to 
visualize the digital fat pads in most cases and enables the examiner to take measurements of its 
actual thickness and length. Thus, long-term observations of changes within hoof tissues offer 
the possibility to better understand pathologic alterations leading to hoof diseases like sole ulcer. 
Furthermore, statements about physiologic / pathologic conditions of the distal phalanx (e.g. 
fractures) as well as the deep digital flexor tendon are possible.  
 
A positive correlation between the general body condition and the thickness of the fat body of an 
animal can be assumed. Analysis on the exact chronological course of fat body thickness, as well 
as on the hypothesis that a thin fat pad could be indicative for future development of a hoof 
ulcer, is still to be investigated. 
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