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Bergsten, C.: A photometric method for recording hoof diseases in cattle, with special 
reference to haemorrhages of the sole. Acta vet. scand.1993, 34, 281-286. -After clean
ing and trimming, the sole surface and interdigital space of the hooves of cows are pho
tographed in a standardized way. The colour slides are projected on to a screen and the 
haemorrhages of the sole (reflecting Pododermatitis aseptica diffusa) and the lesions of 
Dermatitis interdigitalis and Erosio ungulae are scored according to their severity and 
extent by 2 people who do not know the identity of the cows. In a repeatability test the 
correlation coefficients between 2 assessments of the haemorrhages in the sole ranged 
between 0.78 and 0.88 for assessments of the front hooves, the hind hooves and all the 
hooves together. 

foot diseases; /aminitis; subclinica/ disease; lameness. 

Introduction 
In research aimed at identifying risk factors 
for hoof diseases the records of hoof disease 
have hitherto been obtained at a clinical ex
amination and on the basis of the clinical signs 
or a visual inspection of the hooves (Smede
gaard 1964, Peterse 1980, Andersson & 
Lundstrom 1981, Manson & Leaver 1988a, 
Philipot et al. 1990). Such observations are 
necessarily subjective to some degree, and 
even if good agreement can be obtained 
between different observers (Manson & 
Leaver 1988a) it is always difficult to maintain 
consistent scoring of the severity of a disease 
over a period. In order to try to overcome this 
problem a standardized photometric method 
has been developed for evaluating disease in
formation retrospectively. Results obtained 
by using this method have been reported 
(Bergsten et al. 1986, Bergsten 1988, 1992, 
Bergsten & Pettersson 1992). The aim of this 
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article is to describe the method in greater de
tail and to discuss its usefulness in comparison 
to other methods for recording hoof diseases. 

Materials and methods 
Background 
The method is developed primarily to assess 
objectively the aetiological and pathogenetic 
significance of the factors which predispose 
cattle to laminitis (Pododermatitis aseptica 
diffusa}, but can be used to record other hoof 
diseases as well (i.e. Erosio ungulae and Der
matitis interdigitalis ). 
Clinical laminitis can be acute, subacute or 
chronic. These different forms result in differ
ent types of disturbances to an animal's mobil
ity (Nilsson 1963). Subclinical laminitis is very 
common (Peterse 1980, Andersson & Lund
strom 1981) and manifests itself as abnormal-
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Figure 1. The surface of the sole is photographed after hoof trimming in a standardized way. 

ities of the sole horn; these are due to inflam
matory reactions in the corium as a result of 
which exudations of serum and, or, haemor
rhages occur (Smedegaard 1964, Andersson & 
Bergman 1980, Espinasse et al. 1984). As the 
hoof horn grows the haemorrhages gradually 
move down to the surface of the sole where 
they appear as discolorations (Peterse 1980, 
Greenough 1987). The interval between the 
occurrence of the haemorrhages and the ap
pearance of the discoloration of the hoof 
when it is trimmed depends on the rate of 
growth of the sole horn and the thickness of 
the sole. The rate of growth of the horn of the 
hoof wall is approximately 5 mm/month 
(Prentice 1973, Manson & Leaver 1988b) and 
as a result, given a steady rate of growth of the 
sole horn and a sole thickness after trimming 
of about 10 mm, the haemorrhages should ap
pear in the sole surface from about 2 months 
after the initial injury. 
Sole haemorrhages are most commonly found 
2 to 3 months after calving and are more com
mon in primiparous cows (Peterse 1980, Berg-
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sten et al. 1986, Greenough & Vermunt 1991). 
They are usually located close to the palmar 
or plantar part of the hoof bone, but they 
sometimes occur in the apical area, or are 
scattered over the sole surface, or in the white 
line (Vermunt 1990). The clinical significance 
of the haemorrhages is supposed to be related 
to their extent and intensity (Peterse 1980, 
Espinasse et al. 1984) 

The phototechnique 
The cow is restrained in a trimming box and 
the foot to be examined is fixed in a raised po
sition. The foot is cleaned thoroughly and the 
hoof functionally trimmed with a hammer and 
blade or a hoof grinder and hoof knife. The 
surface of the sole and the interdigital space is 
then photographed with a 50 mm lens and a 
ring flash, using a 50 ASA positive colour film. 
The camera should be held rigidly with the 
Jens parallel to the surface of the sole of the 
hoof, at a distance of about 40 cm, so that the 
2 digits fill the field of view (Fig. 1 and 2). 
Each photograph is labelled with a code to 
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identify the herd, the cow, and the foot being 
examined, without obscuring any part of the 
hoof, and so that the code can be obliterated 
when the photograph is being evaluated. 

Criteria for evaluation 
To evaluate the lesions the slides are pro
jected on to a screen and examined at the 
same time by 2 people who does not know the 
identity of the cow. The 2 judges should agree 
the score. 
For scoring the lesions due to Pododermatitis 
aseptica diffusa the severity and extent of the 
haemorrhages on each digit is evaluated on 
the basis of the following 6 point scale: 
0 for a sole with no haemorrhages, 1 for a sole 
with slight haemorrhages in a small area, 2 for 
a sole with slight haemorrhages in a large area 
(Fig. 2, right) of the sole surface, or moderate 
haemorrhages in a small area, 3 for a sole with 
moderate haemorrhages in a large area, 4 for 
a sole with severe haemorrhages in a small 
area (Fig. 2, left), and 5 for a sole with severe 
haemorrhages in a large area or with a sole ul
cer. Each digit should be scored separately 
and the total points are calculated for the 
front hooves, the hind hooves and all the 
hooves together (theoretical maximum points 
per cow 20, 20 and 40, respectively). 
For scoring the lesions due to Erosio ungulae 
and Dermatitis interdigitalis a 4 point scale is 
preferred: 
0 for no pathological signs, 1 for slight, 2 for 
moderate and 3 for severe pathological signs. 
The total points for Erosio ungulae are calcu
lated for the front hooves, the hind hooves 
and all the hooves, as before (maximum 
points 12, 12 and 24 respectively). For Derma
titis interdigitalis each interdigital space is 
scored and the total scores for the front 
hooves, hind hooves and all the hooves are 
calculated (maximum points 6, 6 and 12, re
spectively). 

I 
Figure 2. Right digit shows slight haemorrhages in 
a large area (scoring 2 points). Left digit shows se
vere haemorrhages in a small area (scoring 4 points). 

Repeatability 
The repeatability of the assessment for hae
morrhages of the sole was determined in a 
blind test by re-examining 1400 slides, each 
showing the 2 digits of 1 foot from 350 cows. 
The slides had been evaluated 4 years previ
ously (Bergsten 1988) and were examined in 1 
day by the same 2 people who had examined 
them before. The slides were stored in dark
ness and at room temperature between the 2 
evaluations.The results from each digit were 
summarized for front digits, hind digits and all 
digits and compared using both Spearman's 
and Pearson's correlation coefficients using 
the Proc corr procedure (SAS Institute Inc. 
1987). Medians and 10th and 90th percentiles 
for differences between the first and second 
evaluation were calculated for each digit using 
the Proc Univariate procedure (SAS Institute 
Inc. 1987). . 
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Figure 3. Difference between the first and second 
evaluation for all digits (n = 2800). 

Results 
The repeatability test gave Spearman and 
Pearson correlation coefficients of 0.78 and 
0.85, respectively, for the front hooves, 0.85 
and 0.88. for the hind hooves, and 0.86 and 
0.88 for all the hooves (p<0.001). For all com
parisons the median of the deviation for each 
digit between the 2 tests was 0. The value for 
the 10th percentile was also 0 for all the com
parisons. The values for the 90th percentile 
were -1 for the right front inner claw and for 
all 4 claws of the hind hooves, and 0 for the 
other comparisons. The results are further il
lustrated in Fig. 3; 83.4% of the 2 evaluations 
were equal, and 99.6% differed not more than 
1 point. 

Discussion 
The standardization of clinical evaluation of 
hoof diseases by different people at different 
times is problematic. Several methods have 
been used to try to overcome this problem. 
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Thysen et al. (1981) used a specially trained 
person to record hoof diseases while cows were 
being routinely hoof-trimmed. Philipot et al. 
(1990) provided farmers with a coloured map 
of the hoof to help them to record Erosio ungu
lae and sole ulcers in a consistent way. Manson 
& Merritt (1990) also provided farmers with a 
manual of illustrations describing the type, po
sition and distribution of the lesions they were 
asked to record. Mills et al. (1986) prepared a 
special form on which the hoof capsule was di
vided into zones to help to standardize the clin
ical evaluation of the lesions. 
A photographic record of a hoof makes it pos
sible to evaluate any lesions more objectively 
than is possible during a farm visit or from a 
written report. Its advantages are that the 
photographic technique can easily be stan
dardized so that anyone can make the record, 
and - particularly for experimental studies -
the photographs can be evaluated later by 
several independent observers who do not 
know the identity of the cow, and they can be 
evaluated as often as desired to assess the re
peatability of the assessments. 
However, the photographic method is not free 
of possible errors. One of them is the stan
dardization of the hoof-trimming before the 
photograph is taken. It is essential that it is ex
ecuted with care, that no lesions are induced 
by the trimming and that all the lesions ex
posed by the trimming are recorded. Trim
ming is itself a kind of treatment and can help 
to prevent further lesions from developing. In 
experimental studies it is therefore very im
portant to ensure that all the animals are 
treated equally and at a time that is relevant to 
the aetiological factors being studied. 
In the present investigation the repeatability 
test showed a highly significant correlation 
between the 2 assessments, although at the 
second assessment the haemorrhages were 
judged to have been slightly milder, particu-



Photometric method for recording hoof diseases in cattle 285 

larly in the hind hooves. This discrepancy em
phasises the importance of calibrating the 
point-scoring scales with great care for mak
ing comparisons on different occasions. 
The scales proposed in this article have been 
used previously (Bergsten et al. 1986, Bergsten 
1988, 1992, Bergsten & Pettersson 1992) and 
appear to be appropriate for characterising 
the type and severity of hoof diseases. Experi
ences from these trials indicate, for example, 
that a score of 1 to 2 points per digit for Ero
sio ungulae will not generally be associated 
with clinical lameness, whereas a score of 3 
will be associated with lameness. In contrast, 
most scores for Dermatitis interdigitalis indi
cate just a subclinical disease. The scale pro
posed to characterise haemorrhages in the 
sole is based on a combination of their sever
ity and extent. Scores of 1 to 2 per digit may be 
interpreted as having been associated with 
subclinical laminitis, whereas scores of 3 to 5 
is more likely to have been associated with 
acute or sub-acute clinical signs; many cows 
with such high scores may have signs of 
chronic laminitis or sole ulcers at registration 
(Weaver 1979). 
The present scale used to characterise hae
morrhages of the sole is similar to that used by 
Peterse (1980). In both scales the yellowish 
discoloration of the horn, which is probably 
associated with the diffusion of serum into the 
corium, is not considered to be a significant 
change. The scales are also comparable in that 
they both take account of the severity and ex
tent of the haemorrhages; as an example a 
slight haemorrhage covering a large area will 
receive the same score as a moderate haemor
rhage covering a small area. In such cases 
equal total points probably represent condi
tions with a similar pathogenesis, but not nec
essarily a similar clinical appearance. The 
same problem of interpretation arises when 
the total scores of individual cows are com-

pared, because the total score cannot distin
guish between a cow with one severely af
fected hoof and a cow with several mildly af
fected hooves (Enevoldsen & Grohn 1991). 
However, the risk of an incorrect interpreta
tion is small because in most cases the hae
morrhages appear on the corresponding digits 
of the right and left legs (Peterse 1978). Such 
problems of interpretation can also be re
duced by using a scale which is adjusted to the 
clinical importance of the lesions, as proposed 
by Greenough and Vermunt (1991). These au
thors also used a photometric method and 
evaluated haemorrhages in 6 different zones 
of the soles of the hind hooves. This system 
might be advantageous if the aetiology and 
pathogenesis of the haemorrhages are differ
ent in the different zones. 
The photometric technique described should 
make it possible to assess hoof diseases more 
objectively. It should be particularly valuable 
in studies of the aetiology and pathogenesis of 
those haemorrhages of the sole which charac
terise different degrees of laminitis. Sole ulcer 
is described as a serious complication to lam
initis (Peterse 1980; Espinasse et al. 1984). 
Therefore, it was included and scored 5 in the 
scale of evaluation proposed in the present ar
ticle. This might be questioned, since the ae
tiology and pathogensis to sole ulcers are dis
putable and probably multifactorial. 
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Sammanfattning 
Fotometrisk metod for registrering av k/Ov-sjukdo
mar med siirskild inriktning pa blodningar i sul
hornet. 
Efter rengtiring och verkning fotograferas kltivarna 
pA ett standardiserat satt. Diabilderna i farg projice
ras pA en duk och sulb!Odningar som indikerar Po
dodermatitis aseptica diffusa samt lesioner av 
Dermatitis interdigitalis och Erosio ungulae bedoms 
med hansyn till grad och utbredning av skadan av 2 
personer som inte kanner djurets identitet. Yid en 
test av repeterbarheten av sulbltidningar i fram-, 
bak- och samtliga klovar varierade korrelationskoef
ficienten mellan 0,78 och 0,88. 
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