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Bergsten, C.: Haemorrhages of the sole horn of dairy cows as a retrospective indicator
of laminitis. An epidemiological study. Acta vet. scand. 1994, 35, 55-66. — Eleven herds
with clinical laminitis problems and 11 control herds were studied for 2 consecutive
years. All the claws were trimmed and photographically recorded once each year, 2 to
6 months after the cows had calved. The haemorrhages of the sole horn were evaluated
and scored for each digit, and data relevant to the factors associated with an mcreased
risk of lamintis for each herd were collected and related to these scores for sole hae-
morrhages. It was found that the laminitic herds were more prone to the sole lesions
than the control herds, the hind claws were more prone than the front claws, the pri-
miparous cows were more prone than the multiparous cows and the Swedish Friesian
cows were more prone than the Swedish Red and White cows. High scores were also
correlated with hard floors (ie concrete) in the cow stalls, with fewer than 4 daily feed-
mngs of concentrates, with a short time allocated for the cows to eat concentrates, with
feeding concentrates only at the first meal in the morning and 1n the afternoon and with

the interaction between these last 2 vanables.

claw diseases; feeding routines; management; environmental factors.

Introduction

Laminitis (Pododermatitis aseptica diffusa) is
an important metabolic disease of cattle (Ba-
zeley & Pinsent 1984) and is defined as a dif-
fuse aseptic inflammation of the corium. It oc-
curs in acute, subacute and chronic forms and
with different degrees of severity, and has
been thoroughly described by several authors
(e.g. Nilsson 1963, Maclean 1965, Edwards
1982, Greenough 1982, Toussaint Raven
1985). Severe cases of laminitis are easy to di-
agnose clinically because of the signs of pain
from the claws, which cause the cow to stand
stiffly in an abnormal position. Milder clinical
cases are more difficult to diagnose. More-
over subclinical laminitis is very common. The

disease is often considered to be a herd prob-
lem associated with environmental, manage-
mental and nutritional risk factors (Gree-
nough 1985, David 1989). In studies of the
aetiology, pathogenesis and epidemiology of
the disease, pathognomonic markers would
be of great value. Peterse (1980) proposed that
discolourations due to the residues of hae-
morrhages in the sole of the claw might serve
as such markers, because laminitis is charac-
terised by hyperaemia and capillary lesions
with oedema and haemorrhages in the corium
of the claw (Nilsson 1963, Maclean 1971a, An-
dersson & Bergman 1980). These lesions
might be expected to interfere with the nutri-
tion of the horn producing cells,leading to the
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degeneration of the keratocytes and the de-
rangement of horn production. The haemor-
rhages can be found in the growing horn, and
since the claw horn generally grows at approx-
imately 5 mm a month (Greenough et al. 1981)
and the thickness of the sole after claw trim-
ming should be about 10 mm, it should nor-
mally take approximately 2 months before a
haemorrhage in the corium becomes visible in
the sole surface when the claw is trimmed. If
the lesions in the corium do not heal during
this period, no normal horn will be produced,
and a deep defect, called a sole ulcer (Podo-
dermatitis circumscripta), will develop (Sme-
degaard 1964, Peterse 1980).

By using a standardized photographic tech-
nique the distribution and severity of any hae-
morrhages in the sole surface can be recorded
(Bergsten et al. 1986, Bergsten 1993). This
technique should make it possible to investi-
gate the importance of the aetiological factors
involved in clinical and subclinical laminitis in
a reasonably objective way.

Most cases of laminitis are diagnosed shortly
after a cow has calved (Andersson 1980) and it
can therefore be assumed that peripartal fac-
tors are of great importance in the aetiology
of the disease. Among such factors are
changes of environment, changes in feeding
and management, stress and changes in the
patterns of secretion of hormones (David
1989). In the present investigation the photo-
graphic technique was used in a field study
with the aims of investigating the relation-
ships between haemorrhages of the sole retro-
spectively found at claw trimming and lamin-
itis, and of evaluating the relative importance
of the herd-related, peripartal risk factors for
haemorrhages of the sole.

Material and methods

The investigation made use of dairy herds in 1
veterinary service district in south-west Swe-
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den through 2 successive years, the first from
September 1985 to August 1986 and the sec-
ond from September 1986 to August 1987.
Eleven susceptible herds were chosen by the
practising veterinarians because several cases
of clinical laminitis had occurred in them dur-
ing the year before the first experimental
year; these are referred to as the laminitic
herds. Eleven control herds were chosen be-
cause they had had no reported clinical cases
of laminitis treated by the veterinarians dur-
ing the same year. The control herds were as
similar as possible to the laminitic herds in
terms of their location, size, predominant
calving season and milk production level
During the winter housing period all the cows
were tied in stalls; 9 of the laminitic herds and
10 of the control herds had longstalls.

All the herds took part in the official Milk
Control System. The average number of cows
in the laminitic herds was 25.7 (range 15-33)
and in the control herds 24.9 (range 17-32).
Five laminitic herds and 7 control herds had
only Swedish Red and White cattle and 1 lam-
initic herd had only Swedish Friesian cattle.
All the other herds had both breeds or crosses
between them. Of the cows in the laminitic
herds 62.3% were pure Red and White and
27.4% were pure Friesians; in the control
herds 88.5% were pure Red and White and
8.5% were pure Friesians.

The mean annual milk yield of the laminitic
herds in the year before the first experimental
year was 7204 kg 4% fat-corrected milk
(FCM; range 6741-7852) and the mean yield
of the control herds was 6899 kg FCM (range
5177-7691) The cows in the laminitic herds
were on average slightly younger than those
in the control herds; the mean + sd numbers of
lactations were 2.14 + 1.28 and 2.35 + 1.54 re-
spectively.

The majority of the calvings occurred be-
tween August and December; during the first
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year 64% of the cows in the laminitic herds
and 72% of the cows in the control herds
calved during this period, and during the sec-
ond year the corresponding estimates were
72% and 70% respectively. The calving dates
of the primiparous cows were on average 6
and 10 days earlier than the calving dates of
the multiparous cows during the first and sec-
ond year, respectively.

In both years only the cows which calved be-
tween August 1, and December 31 were in-
cluded in the trial. They were clinically exam-
ined, and had their claws trimmed and
photographed during a 4 week period in Feb-
ruary and March.

During the first year 352 cows were recorded
and during the second year 351 cows were re-
corded (Table 1). During the first year the
mean number of cows recorded in the individ-
ual herds was 15.6 (range 8-26) in the laminitic
herds and 16.2 (range 6-31) in the control
herds; the corresponding figures during the
second year were 16.1 (range 5-27) and 16.0
(range 12-30). Ninety-one of the cows in the
laminitic herds and 97 of the cows in the con-
trol herds were recorded in both years.

The claws of the cows in each herd were
trimmed and recorded only once each year.
As a result the cows had calved at least 7
weeks and not more than 24 weeks before
their claws were photographed. The claws
were trimmed to normal size and were then
photographed in a standardized way (Berg-
sten 1993). The slides were evaluated in a dou-
ble-blind test by 2 observers after the end of
the trial. The severity and the distribution of
the haemorrhages in each digit were scored
on a scale from 0 to 5; 0 indicated no haemor-
rhages and 5 indicated severe haemorrhages
covering a large area of the claw or a sole ul-
cer (for details see Bergsten 1993). For each
cow a total score for all 8 digits was calculated
(maximum points 40) and scores were also

calculated separately for the front legs (maxi-
mum points 20) and for the hind legs (maxi-
mum points 20).

Data about the milk yields of the herds and
the incidence of diseases during the 2 experi-
mental years were obtained from the monthly
milk recordings and from the summaries of
the annual herd records used in the official
Milk Control System.

During the second year additional informa-
tion was recorded concerning the type of tied-
up systems, the type of stall surface, bedding,
the hygiene of the stall, the cleanliness of the
animals, the cleanliness of their claws, the
grouping of cows in the stable, whether sup-
plementary feeding was provided during the
summer, the routines used when the cows
were brought indoors for the winter season,
the amounts of different feedstuffs fed at dif-
ferent stages of lactation, the type of rough-
age, the type of grain, the type of commercial
protein feed, the relative proportions of
roughages and concentrates, the number of
times per day when the cows were fed concen-
trates, the total time available for eating, the
order in which roughages and concentrates
were fed, and the energy and protein balances
during the period 1 month before to 1 month
after calving.

Statistical analysis

The Wilcoxon 2 sample test was used to com-
pare the points scored in the different claws of
cows in the laminitic and control herds, and in
different breeds and different ages of cows
(primiparous, multiparous and all cows). Chi-
squared tests were used for comparisons be-
tween the cows with no signs of haemorrhages
of the sole (total score = 0) and the cows
which scored a total of 7 or more points.

The relationships between the haemorrhages
of the sole and certain herd variables were
studied by using the General Linear Models
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procedure in SAS (SAS Institute Inc. 1987). A
stepwise regression model was used to esti-
mate the levels of significance of a large num-
ber of variables. In the final model the follow-
ing variables were retained: age expressed as
the average herd lactation number divided
into 3 classes: < 2.2 =class 1;2.2 -2.5 = class 2;
> 2.5 = class 3); the type of feedstuff fed at the
first daily meal (only concentrates = class 1;
concentrates + roughage = class 2; only rough-
age = class 3), the number of times concen-
trates were fed during 24 h (twice = class 1; 3
times = class 2; > 4 times = class 3), the total
time available for eating (4-6 h = class 1; 6-8 h
= class 2; > 8 h = class 3), the intakes of energy
and protein as a percentage of the cows’ re-
quirements, stall surface (concrete = class 1;
concrete and rubber mats = class 2; rubber
mats = class 3), and the interaction between
the type of feedstuff fed at the first daily meal
and the total time available for eating.

Results

Between August and December of the first
year of the study 28 cows in the laminitic herds
were treated by veterinarians for clinical lam-
initis compared with 5 in the control herds.
The corresponding figures for the same pe-
riod of the second year were 7 in the laminitic
herds and 6 in the control herds. Of all the 46
cows treated, 14 (29%) were sent to slaughter
before the condition of their clows was re-
corded.

During both years the total number of points
scored by all the digits of all cows was signifi-
cantly higher in the laminitic herds than in the
control herds (Table 1). The differences
mostly remained significant when only the
multiparous cows were considered (Table 2)
but were mostly not significant for the primip-
arous cows (Table 3). In both years the pri-
miparous cows had higher scores than the
multiparous cows in both the laminitic and
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control herds. However, the difference was
not significant for the laminitic herds during
the first year.

In both years the points scored for haemor-
rhages by the front digits of both primiparous
and multiparous cows were slightly higher in
the laminitic herds than in the control herds.
However, the differences were not significant
for the multiparous cows in the second year or
for the primiparous cows in the first year. In
comparisons between different age groups
(Tables 2 and 3) the primiparous cows had
slightly higher scores in both types of herds in
both years, but the difference was only signif-
icant (p<0.05) in the laminitic herds during
the second year.

The points scored for haemorrhages by the
hind digits were on average about twice the
points scored by the front digits (Tables 1,2
and 3), and the differences between the lami-
nitic and control herds and between age
classes were virtually the same for the hind
digits as for all the digits.

The scores for haemorrhages (all cows, both
years) were significantly (p<0.001) higher for
the inner digits (x:0.84) than for the outer dig-
its (X = 0.34) of the front claws, and signifi-
cantly (p<0.001) higher for the outer digits
(x=1.91) than for the inner digits (x = 0.63) of
the hind claws.

In comparisons between breeds the Friesian
cows had higher scores than the Red and
White cows for all the digits, for the front dig-
its and for the hind digits in both the laminitic
and control herds in both years. The differ-
ences were significant (p<0.01 for the first
year, p<0.001 for the second year) only for the
multiparous cows in the laminitic herds.

The percentage of cows with no signs of hae-
morrhages of the sole in the laminitic herds
was about half that in the control herds during
the first year. Moreover, the percentage of
cows with a total score of 7 or more during this



59

Haemmorrhages of the sole horn of dairy cows

‘SMO0J JO Isqunu = U

100'0>d 100°0>d UOTJBIJOSSE [BO1ISIIBIS
S0C S 0 90U VLI £9°C L 0 10¢/e LLT 161 S 0 ¥6'1/c 6L1 0LT L 0 8I'E/E €LT sndip
PUIH
co0>d so'0>d UOIIBIOOSSE [BONISIIRIS
89T € 0 LOT/0 ¥LI 08’1 4 0 68UT LLT wl € 0 10T 6Ll €91 € 0 SEUT ELT SHSIp
ju01g
10°0>d 100°0>d UONBIOOSSE [BINISTIRIS
17°¢ 8 0 vI'e/c vL1 8¢ 01 0 ov'vy LLT 18C L 0 967c 6L1 $9¢ 01 0 €SP/ €1 suSp
v

ps 06 01 X/paw u ps 06 01 X/psw u ps 06 O X/pew u ps 06 O X/psw u

omuadrad smuaorad omuaorad amuadred
spIoy [0Nu0D) spi1ay orjIuTwe | SpIay [01UOD) spIoy onjIuIue |
F 1) 1 Teax

‘s189A PUOdds PUE ISII 9y} SuLINp SPISY [OIUOD PUE SIIUTWE] SYI U SMOD [ JO SUSIp
pury 1o] pue suSIp 1UoI] 107 ‘SHSIP [[e 10§ ps pue ‘o[uadad Y106 pue YIQT PUE (X) UBSU ‘UBIPIA *3[0S Y} JO SITRYIIOWRY 10f PAIOdS SHulod T 2[qEL

Acta vet scand vol 35n0 1-1994



C. Bergsten

60

"SMO)J JO Isquinu = u

100°0>d 100°0>d UOTIBIDOSSE [RONISTIEIS
11 4 0 ST TI1 e 9 0 0LZT €11 87’1 £ 0 8CT/T ¥IT 69°C L 0 0T't/c 10T SsHdip
PUTH
su soo>d UOIJRIOOSSE [BO1)SHRIS
8¢'T € 0 €600 TIT Sl 14 0 60T/T €11 0Tt C 0 €80/0 ¥I1 8S°T € 0 $¥TTT 10T swdip
JUOI]
10°0>d 100°0>d UOIJRIOOSSE [BI1IS1IRIS
LST 9 0 vwWue 111 8¢’ 8 0 eL¢/e €11 91°¢ S 0 TTUT vil £s’e 01 0 9Tv/¥ 10T susIp
v

Ps 06 0 X/pow u Ps 06 OI X/pow u ps 06 OI X/pauw u PS 06 0Ol X/powx u

omuosIed amuadrad amuasrad amuaorad
SpI2y [01U0)) SPIaY ONIUIWE ] spIoy [ox3uo)) spIoy ouIuIwe |
7 Jeax 1 189X

"SIEOA PUOOSS pUe Is11) 31 JULINP SPISY [ONUOO PU. JITUIWIE] 3y} UT SYSIP pury IoJ pue sHd
-Ip Ju0 10§ ‘SHSIp [[e 10} PS pue ‘Smuadiad Y06 PuB YIQT (X) UBSW ‘UBIPSA "sM0 snoredijnu Ut 5[0s 1) Jo s95eYLIOWIRY 10] PIIOIS STUIOg 7 2[qEL

Acta vet scand vol 35no 1-1994



61

Haemmorrhages of the sole horn of dairy cows

‘SMOJ JO Iaqunu = u

su su UOT)BIDOSSE [Bd1)SIIRIS
§Te 9 0 €0e/e €9 L8C 8 0 sse/e 19 91¢ 9 0 v6ze 9 e L 0 OFg/e TL sudp
PUTH
so'o>d su UOTIRIDOSSE [BI1ISIIR]S
60°C ¥ 0 €€1/0 €9 01'¢ S 0 UL 9 0Ll % 0 2l $9 oL1 4 0 ISUT ¢, sudp
juo1g
su su UOIIBIOOSS® [BINIS1IR)S
[£:37 6 T 8E€v/Ee €9 9y 11 0 L¥s/s ¥9 1ee 8 1 9¢viv 9 8Le 11 0 ¢6vv TL SHIp
v
Ps 06 OI X/psu u ps 06 0l X/pouw u Ps 06 Ol X/pow u pPs 06 0l X/psw u
amuoszad omuaorad omuadrad amuadzad
SpIay [013U0D) SPI9Y SITUTIUE ] spiay [o1u0)) SPIOY dUTUIUIE ]
[ALEN 1 Ieax
*SIB9A pu0d9s pue IsI oY) JuLIp spIoy [01)U0d pue dNTUIUIE] Y} Ul sPSIp pury 1oy pue spSIp juoly
103 ‘sP3Ip [[e 10] ps pue ‘omussiad YiQ6 pue YIQT Pue (X) UBSUI ‘UBIPIJAl smod snodredrunad ur 9[os ay3 Jo sofeyliowory I0] paIods s1ulod “¢ 9[qeL

Acta vet scand vol 35no 1-1994



62 C. Bergsten

Table 4. Numbers and percentages of cows with total points of 0 and 27 1n the laminitic and control herds

during the first and second years.

Year 1 Year 2
Scoring = 0 Scoring >7 Scormg =0 Scoring >7
Number % Number % Number % Number %
Lamunitic herds 21 12 26 28 17 42 24
Control herds 38 21 11 31 18 26 15
Statistical association p<0.001 p<0.001 ns ns

year was more than twice as high in the lami-
nitic herds as in the control herds (Table 4).
No significant differences were found during
the second year.

Epidemiology

The total scores for haemorrhages of all the
digits were significantly (p<0.05) negatively
correlated with the age of the cows and with
the number of times per day when concen-
trates were fed.Increased scores were also as-
sociated with a short time available for eating,
and with the habit of offering only concen-
trates at the first meal in the morning and in
the afternoon, and with an interaction be-
tween these 2 factors. There was also a signif-
icant correlation between high scores for hae-
morrhages and stalls with a hard surface. All
other environmental, management, feed-
stuffs, feeding, and production variables were
eliminated in the statistical models used.

Discussion

Owing to the variable and diffuse signs of clin-
ical laminitis and to the fact that cases of sub-
clinical laminitis are very common (Peterse
1980, Greenough 1985) studies of laminitis
based solely on clinical signs, particularly
from animals in the field, are of limited value.
Peterse (1980) and Thysen et al. (1981) re-
corded changes in the surface of the sole
which they considered would provide retro-
spective information about the pathological

Acta vet scand vol 35no 1-1994

processes occurring in the corium of cows
with subclinical laminitis. The results of the
present investigation indicate that there was
also a positive correlation between the occur-
rence of haemorrhages in the sole and the in-
cidence of clinical laminitis, in agreement with
the results of Livesey & Fleming (1984).
Taken together, these results strengthen the
evidence for the hypothesis that recording
haemorrhages in the sole of the claw can be
used to study the actiology and pathogenesis
of both clinical and subclinical laminitis.

The photometric method (Bergsten 1993) was
used in order to avoid as far as possible any
subjectivity in the evaluation of the haemor-
rhages. In an ideal study of the relative impor-
tance of the aetiological factors involved in
the development of laminitis, many of which
are related to the time of calving, it would
have been best to photograph all the cows at
some fixed time between 75 and 100 days af-
ter calving (Peterse 1980, Bergsten et al. 1986).
However, such a scheme could be not prac-
ticed in the present trial, and at the time of re-
cording the cows varied considerably in rela-
tion to calving. In spite of this variation, and
even if there is a chance that some of the hae-
morrhages might have disappeared in some
cases when the trimming was not made until
20-24 weeks after calving, the recording
schedule used should have yielded valuable
information about the calving-related risk fac-
tors for laminitis. The analytical errors should
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have been equal for both the laminitic and the
control herds because they were both claw-
trimmed during the same week and the distri-
bution of the calvings was similar in both
types of herds. The average intervals between
calving and claw-trimming were 134 days for
the laminitic herds and 140 days for the con-
trol herds. Furthermore, all the claw-trim-
ming was done gradually, and if any superfi-
cial haemorrhages were found they were
photographically recorded before the trim-
ming was completed. As a result the final
record for each cow included all the defects
observed.

Eleven of the 33 cows treated for clinical lam-
initis during the first year were culled within a
few months after the treatment, and during
the second year 3 of the 13 treated cows were
culled in the same way. Taken together with
the fact that the cows in the laminitic herds
were on average slightly younger than those
in the control herds, these figures indicate that
treatment for laminitis is often unsuccessful
and that cows with clinical laminitis have a
poor prognosis and an expected shorter pro-
ductive life. These results agree with the con-
clusions of Weaver (1971, 1979) and Maclean
(1971b). Furthermore, the fact that a majority
of the cows that had been culled for clinical
laminitis before the claw-trimmings in Febru-
ary and March were from the laminitic herds
implies that the differences recorded between
the 2 types of herds would have been to some
extent underestimated. It is also plausible that
the farmers in the laminitic herds had got an
increased consciousness of the importance of
the claw problems and therefore had carried
out preventive measures. The yearly claw
trimming included in the study might also be
considered as a preventive measure in both
types of herds.

During the first year only 12% of the cows in
the laminitic herds and 21% of the cows in the

control herds had no signs of haemorrhages of
the sole. During the second year the figures
were 17% for the laminitic herds and 18% for
the control herds (Table 4). Thus in both years
there was a very high prevalence of haemor-
rhages of the sole. High prevalences of patho-
logical claw lesions have previously been re-
ported both from Sweden (Anderson &
Lundstrom 1981, Strandberg et al. 1992) and
other European countries (Peterse 1980,
Bradley et al. 1989, Philipot et al. 1990). Even
if the latter investigations recorded other claw
diseases as well, there can be little doubt that
subclinical laminitis is a very common disease,
at least in countries in which there is intensive
dairy production.

The scores for the hind digits were higher than
for the front digits, a result corresponding to
the results of earlier investigations (Smede-
gaard 1964, Andersson & Lundstrom 1981,
Thysen et al. 1981, Edwards 1982, Russell et al.
1982). This result is in one sense surprising,
because the clinical signs of laminitis are usu-
ally more obvious when the disease affects the
front claws. Nilsson (1963) found that cows
with acute laminitis showed more severe clin-
ical signs when the disease affected the front
claws, whereas cows with chronic laminitis
showed more severe signs when the disease
affected the hind claws. The higher scores for
the hind digits could have been explained by a
higher load on the hind claws during late preg-
nancy, but the load distribution between the
fore and hind claws is in fact not changed in
the peripartal period (Scott 1988). In the
present study the haemorrhages in the front
claws were more common in the inner than in
the outer digits, whereas the reverse was the
case for the hind claws. This verifies earlier
findings of Smedegaard (1964), Andersson &
Lundstrom (1981), Thysen et al. (1981). In the
early stages, when nothing abnormal can be
seen in the sole horn, Smedegaard (1964) re-
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ported that affected hind limbs are usually
placed in an abducted position, but affected
forelimbs are usually adducted. The explana-
tion is probably that a cow with sore inner dig-
its of the front claws can reduce the load on
them by crossing her legs, however, it is more
difficult for a cow to reduce the load on the
sore outer digits of its hind claws. The strain
on the hind outer digits is therefore likely to
be greater, with the likelihood of a greater in-
cidence of chronic laminitis, haemorrhages of
the sole and sole ulcers in these digits. How-
ever, other factors probably contribute to the
higher scores observed in the hind digits, for
example their functional anatomy (Smede-
gaard 1964, Toussaint Raven 1985) and the
fact that they are more exposed to urine and
faeces (Nilsson 1963, David 1989, Greenough
& Vermunt 1991).

In both the laminitic and the control herds the
primiparous cows had higher scores for hae-
morrhages of the sole than the multiparous
cows. This result is in agreement with the re-
sults published by Greenough & Vermunt
(1991), who recorded the highest cumulative
scores for haemorrhages of the sole in first-
calving heifers close to calving and/or 2
months after calving, and with reports that
laminitis is most common in primiparous cows
(Peterse 1980, Thysen et al. 1981, Bazeley &
Pinsent 1984). However, Nilsson (1963) re-
ported that this was the case only for acute
laminitis and that chronic laminitis was more
common in older cows, and Andersson &
Lundstrém (1981) also reported that the prev-
alence of chronic laminitis and the prevalence
of haemorrhages of the sole increased with in-
creasing age. However, these divergent results
may have been due to the fact that the infor-
mation was derived from slaughterhouse ma-
terial, in which older cows with chronic lamin-
itis may have been overrepresented.

The higher points scored by the Swedish Frie-
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sian cows than by the Swedish Red and White
cows can be related to the higher culling rate
among Friesians for diseases of the legs and
claws (6.4% compared with 5.1%; SHS 1991).
Several other authors have also reported
more claw lesions in Friesians and Holsteins
than in other breeds (Nilsson 1963, Smede-
gaard 1964, Peterse 1980, Andersson &
Lundstrom 1981). In the present investigation
the distribution of the breeds was not per-
fectly uniform between the 2 types of herds,
but the similarity of the patterns of disease
within the breeds in each type of herd must
have significantly reduced any possible breed
effect.

High scores for haemorrhages in the sole were
significantly related to a hard floor surface of
the cow stalls. In 1 of the laminitic herds there
was a large decrease (2.9 points) between the
first and second years in the total points
scored for all digits. In this herd rubber mats
had (on the initiative of the farmer) been in-
troduced in the intervening period. The im-
portance of the hardness of the stall floor as a
factor contributing to the incidence of lamin-
itis has previously been pointed out not only
for cows tied in stalls (Nilsson 1963, Fjeldaas
1983) but also for cows in loose-housing
systems (Bazeley & Pinsent 1984, Brochart
1987, Bradley et al. 1989, David 1989).

The nature of the bedding material (straw or
sawdust) had no influence on the incidence of
haemorrhages of the sole, probably because
on most of the farms the layers of bedding
were thin or had been moved away from
where the cows stood. However, Colam-Ains-
worth et al. (1989) found that the incidence of
laminitis among primiparous cows was higher
when little or no bedding material was used in
the cubicle than when large amounts of bed-
ding were used.

The scores for haemorrhages of the sole were
increased when concentrates were fed only a
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few times a day, or when short eating times
were combined with only concentrates being
fed at the first meal in the morning and after-
noon. These feeding routines may be pre-
sumed to lead to variations in the ruminal en-
vironment, and particularly to intermittent
decreases in ruminal pH (Kaufmann 1976,
Sutton et al. 1986). Weaver (1979) and Gree-
nough & Vermunt (1991) proposed that feed-
ing regimens which tend to raise ruminal pH
should reduce the incidence of laminitis.

No relationship was found between the inten-
sity of feeding during the peripartal period
and the incidence of haemorrhages of the
sole. One possible reason may have been that
the methods for recording were not suffi-
ciently sensitive. However, such a relationship
has often been reported as a result of the prac-
tical experience of farmers, and further ex-
perimental trials to explore the relationship
are in progress.
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Sammanfattning
Blodningar 1 sulhornet hos mjolkkor som retrospek-
uv indikator pé fang: En epidemiologisk studie.

Under 2 p4 varandra foljande ar studerades 11 be-
sattningar med klimiska féngproblem och 11 kon-
trollbesattningar. Klovsulornas utseende hos samt-
liga kor dokumenterades med foto 1 samband med
verkning. Graden av sulblodningar bedomdes for
varje klov och angavs som sulblodningspoang. Fang-
besdttningarna hade signifikant hogre sulblodnings-
poang an kontrollbesattningarna, bakklovarna
hogre poang an framklovarna, forstakalvarna hogre
poang an de aldre korna och SLB-korna hogre
poang an SRB-korna.

Riskfaktorer for féng relaterades till sulblod-
nmingspoangen. Hogre sulblodningspoang kunde kor-
releras till hart baspallsunderlag (betong), till farre
an fyra kraftfodergivor per dag, till kort attid, till
utfodring av enbart kraftfoder som forsta mal vid
morgon- och eftermiddagsutfodringen samt till sam-
spelet mellan de 2 sistnamnda parametrarna
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