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Introduction
Digital dermatitis, first described in Italy by Cheli
9
and Mortellaro, has reached a wide diffusion and is
actually a problem in many dairy herds in Italy and
.
10
12
other countnes such as The Netherlands, France,
6
2
18
14
Great Britain, U.S.A., Czechoslovakia, Germany,
1
1:3
EIRE, and Japan.
15
The disease was seen last summer in Denmark,
where it has not yet been described, and was overlooked
6
for four years in a German herd, so it is probably much
more diffused than commonly thought.

Pathology
The typical lesion (Photo 1) is a superficial loss of
tissue in the skin of the coronary band of claws and
dewclaws; it is prone to bleeding and is generally so
painful that affected animals suffer considerable distress.

Photo 1. Classic digital dermatitis lesion, note location
at the caudal end of interdigital cleft,, whitish necrotic
tissue surrounding the erosion and peculiar aspect of
hair.

SEPTEMBER, 1993

The process may undermine or erode contiguous
horn sometimes causing permanent damage to the claws.
Spontaneous healin{i of this lesion is said to be
0
possible but not probable.
Another type of lesion, reported by American and
Japanese authors, appears to have a distinctive proliferative nature, for this reason a different denomination:
digital papillomatosis, was proposed.
Various degrees of proliferative reaction, from velvet like appearance to clearly papilliform with
hypercheratosic papillae (which can be 2 cm long or
more) (Photo 2), are commonly seen in Italian infected
herds; composite lesions, which show continuity between an erosive and a proliferative type, are not rare
(Photo 3).

Photo 2. Proliferative type oflesion, note hyperkeratosic
papillae and overall proliferative aspect of the lesion.
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mission of the condition, with inoculation of the
homogenate in healthy skin at the typical site, was
1
unsuccessful.
No viral agents have been
isolated or detected by
1
means of electron microscopy.
Several authors report presence of Gram- anaerobes belonging to genus Bafteroides, and typified as B.
capillosus and B. fragilis, while initial research re11
vealed consistent
presence
of Campylobacter sp.
17
4
Read and Blowey have observed, in histological
preparations, the presence of spirochetes among the
cells of stratum spinosum and inside blood vessels, other
authors have seen similar microorganisms in Gram
stained preparations of the debris that commonly covers
the lesion.
Those findings, whose significance is not clear,
have stimulated serological investigations in order to
evaluate eventual antibody
responses against spiro4
chetes in affected animals.
Italian studies indicate a possible role of zinc defi5
ciency as predisposing or even as ethiologic factor.
According to those authors zinc supplementation
in the administered rations has si~ificantly ii:nproved
10
healing of treated soft ti ssue lesions· or at least exerted
a positive effect on their evolution.
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Photo 3. Mixed lesion, two anatomo pathological aspects are present in a single lesion and no clear separation is eivdent between them.
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According to Read an erosion is the initial stage of
the papilliform lesion which evolves through the following phases: erosion, intermediate cutaneous plaque with
peripheric papilliform reaction, and raised mature plaque
with evident hypercheratosic papillae.
We didn't observe this evolution in Italy: typical
erosive lesions remain apparently unchanged, unless
they are treated, for indefinite time.
Reported histopathological changes in classic lesions include acanthosis and pseudoepitheliomatous
hyperplasia of the basal layer, great increase in thickness of external epidermis and infiltration of inflammatory cells. Heavy congestion of blood vessels and margination of neutrophiles are also commonly reported.
The basal layer histological modifications of proliferative lesions are identical to those of erosive ones, both
showing numerous mitoses.
12
Hyperkeratosis is a frequent additional feature. '
Etiology
Though apparently contagious, the disease has not
yet a recognized causative agent. Experimental trans-
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Epidemiology
The disease is clearly transmissible under field
conditions and, though experimental transmission never
succeeded, we know that it has been introduced in
dermatitis-free herds together with clinically sound
animals coming from infected farms.
The diffusion of the disease among dermatitis-free
cows is rapid and morbidity rates may be very high.
In Italian infected herds the disease is a common
cause oflameness in heifers which join for the first time
adult cows and may occur also among calves.
Morbidity rates apparently increase during fall
and winter, showing some relationship with moist and
cool weather.
Lack of suitable bedding material and excessive
moisture on floors are clearly associated with outbreaks
of digital dermatitis. The condition is also common
among animals housed on slatted floors, suggesting that
microtraumas are an important predisposing factor.

Therapy and Prevention
Treatmentofdigitaldermatitishasdevelopedfrom
9 18
surgical removal of altered tissue, ' to topical intensive
10
administration of oxytetracycline and thiamphenicol 7
together with gentian violet, after cleansing or curetting
of the lesion.
Parenteral administration of antibiotics is claimed
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to be effective in the papillomatous forms, but has little
or no efficacy in treating typical lesions.
Correct procedure is essential for good results with
topical treatment, good cleaning of the lesion, with
complete removal of all the dirt and exudate eventually
present, is essential. Very important is an intensive
application of the drug, usually an oxytetracycline spray
with gentian violet, this means that a second layer ofit
should
be applied on the dried first one. During field
7
trials the double application increased first treatment
healings from 55% to 89% of the treated lesions.
8
Recent field trials indicate the oxytetracycline is
effective also without gentian violet in local treatment.
Research of residues of oxytetracycline, in blood
and milk, made with High Performance Liquid Chromatography (sensitivity 5 ng/ml), failed to detect any presence of the antibiotic after individual treatment as
described above.

Photo 5. Typical lesion, the same as in photo 4, four
days after topical intensive administration of an
oxytetracycline based spray preparation without gentian
violet.

Photo 4. Typical lesion as it appears after cleaning and
before topical treatment.
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A dark brown insensitive "scab" develops within a
few days after treatment (Photo 4 & 5), its subsequent
elimination requires a longer period.
Lesions situated on the top of interdigital
hyperplasias are fastidious, they usually need a longer
time to heal and sometimes do not respond to conservative treatment or relapse within a short time.
Bad weather conditions have a negative influence
on healing, which takes longer and may require a second
therapeutic session.
High morbidity rates, which lead to large numbers
of animals being affected at the same time, together with
the laboriousness of individual treatment, have stimulated research on the use of foot baths for group treatments.
Collective therapy ofdigital dermatitis with
forma19
lin baths was successful, according to Roztocil, with the
cows standing for at least on hour in a 5% solution.
Length of bathing time and rehearsal of application
were critical for good results.
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In farms where walk-through formalin footbaths
are correctly performed, it is not exceptional to see,
during routine foot trimming, dark brown "scabs" at the
typical site, which suggest that formalin bathing has
had some curative action.
The use of antibiotic solutions in foot baths prepared with lyncomycin or tetracycline, sometimes together with citric acid, is said to be effective as single or
4
repeated measure.
Recommended lyncomycin concentrations are 1-3
g/1 .12,4 Reported concentrations of tetracycline in foot
bathing solutions have been increased from 1 g/1, through
4
2-4 g/1, up to 8-10 g/1, in case of a single treatment. 21
Recent studies with lyncomycin and tetracycline
show that contamination offoot bathing solutions causes
a remarkable decrease in antibiotic concentration. This
is apparently caused by absorption of antibiotic molecules to particles of mud and faeces.
Era di cation of the disease has not yet been accomplished, collective control measures are only capable
of
4
reducing the incidence and gravity of the lesions.
It has however been possible to gain control of the
situation by individually treating, within a reasonably
short time, all the lesions, and later having all the
animals regularly walking through a 5% formalin solution.
Footbathing is of paramount importance and must
be used regularly, on a permanent basis, as a routine
control measure.
Italian experiences with walk-through baths indicate that underestimation of foot bath capacity, resulting in insufficient concentration of formalin, and excessive numbers of animals passing through the same
solution are common causes of ineffectiveness.
Perseverance is the key to success, in one herd of
185 milking cows clinical cases occur mainly in the dry
cows, and only three milking cows in two years required
individual therapy for digital dermatitis lesions.
Conclusions

Bovine digital dermatitis is an emerging problem
in intensive bovine farming. The possibility ofintroducing the disease together with apparently sound animals
makes preventive measures, like quarantine and accurate foot inspection and disinfection of new animals,
highly recommendable.
Once the disease appears in a herd, eradication is
not likely and routine control measures, like foot bathing and individual treatment of affected animals, must
be established on a permanent basis in the attempt to
gain a durable control of the situation.
Topical treatment of all the affected animals should
be carried out within a short time, preferably together
with expert foot trimming of the whole herd. Though
very laborious, this measure enables to check and treat
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properly also the less symptomatic lesions, with great
benefits on morbidity rates.
Footbathingwith antimicrobial solutions, although
possibly subject to local regulations, is fundamental.
Formalin solutions have proven effective in Italy; other
authors recommend the use of tetracycline and
lyncomycin.
All those measures must be part of a continuing
control program which should follow the epidemiologic
evolution in order to optimize costs and results.
Summary

Digital dermatitis is an emerging disease commonly observed where intensive bovine farming is carried out.
The typical erosive lesions are sometimes accompanied by proliferative hyperkeratosic ones which appear, however, to be caused by the same disease; there
are considerable histological similarities between the
two types of lesion.
The disease appears to be transmissible but its
ethiology is unknown and experimental transmission
has failed. No viral agents have been demonstrated,
while Bacteroides spp. and Campylobacter spp. are commonly seen in preparations from bioptic material. In the
same material, among basal layer cells and within blood
vessels, spirochetes have been found, their role is currently being investigated.
According to some authors, zinc deficiency in the
ration may play a role in the diffusion and evolution of
the disease.
Topical treatment of digital dermatitis is performed
with surgical removal of altered tissue or, more commonly, with intensive application of tetracyclines or
thiam phenicol.
Attempts towards collective treatment have been
performed with footbaths containing 3-5% formalin or 13 g/1 of lyncomycin and up to 10 g/1 of tetracyclines.
Eradication of the disease appears still not a realistic possibility.
Digital dermatitis control is feasible with the use of
routine footbathing after topical treatment, best performed during a close inspection or trimming of the feet
of the whole herd, of every lesion observed within a
relatively short time.
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Abstracts:
Development of a control strategy
for Leptospira hardjo infection in
a closed beef herd
T.W .A. Little, S.C. Hathaway, E.S. Boughton,
D. Seawright

Duration of urinary excretion ofleptospires by cattle naturally or experimentally
infected
with
Leptospira interrogans serovar
hardjo

Veterinary Record (1992) 131, 383-386

F.C. Leonard, P.J. Quinn, W.A. Ellis, K. O'Farrell

Serological evidence of infection with a leptospire
belonging to the Sejroe serogroup was identified in a
closed population of Luing cattle in the west of Scotland,
and the geographical isolation of the population presented an opportunity to control and possibly eradicate
the infection in a large beef herd farmed under extensive
conditions. Serological and bacteriological studies revealed that infection was present at a high level throughout the herd, and that the infecting serovar was hardjo.
Unlike endemic hardjo infection in dairy herds, new
infections were still occurring in older age-groups. Investigations of other domestic and free-living species
sharing the habitat demonstrated that the maintenance
of an endemic focus of hardjo was restricted to the cattle.
Changes in management to prevent the transmission of
infection to successive cohorts of young animals were
impractical and risky, and antibiotic treatment followed
by removal to clean pasture failed to prevent new cases.
Thus vaccination offered the only means of control and
possible eradication, and the epidemiological characteristics of the infection dictated that the program be
applied to the whole herd.

Veterinary Record (1992) 131, 435-439
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The excretion of Leptospira interrogans serovar
hardjo in the urine of cattle was studied in naturally and
experimentally infected animals. Five of 15 naturally
infected animals with microscopic agglutination test
titres of ~1:300 shed leptospires for between 28 and 40
weeks. Twenty yearling heifers, experimentally infected
by either the supraconjunctival or intrauterine routes,
shed leptospires for from eight to 60 weeks; the 10
infected via the uterus shedL interrogans serovar hardjo
for a mean of26 weeks (range eight to 54 weeks) and the
10 infected by the supraconjunctival route shed the
organism for a mean of32 weeks (range 12 to 60 weeks).
The results suggest that natural infection results in
more prolonged excretion than experimental infection.
No intermittent or seasonal excretion of the organism
was observed. After the initial experimental infection,
large numbers of leptospires were shed in the urine for
several weeks, and thereafter there was a progressive
decline in the number of organisms shed.
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