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ABSTRACT

Background: Foot disorders represent important economic losses in dairy cow farming due to reduced productivity, high
treatment costs, changes in farm handling, and disposal of milk and animals. Thus, there is a need for treatment options
with lower and efficient costs that do not require milk disposal. Ceftiofur sodium is one of the few antimicrobial options
considered to be residue-free in milk, with positive results in the treatment of foot disorders. This study aimed to report
on the use of regional perfusion with ceftiofur sodium to treat foot disorders in dairy cows.

Cases: From February to April 2023, by evaluating a herd of 100 dairy cows (Holstein Friesian x Gyr) raised in a semi-
extensive system in the region of Serra da Canastra, 4 cows were found to have foot disorders, presenting interdigital
dermatitis (n = 1), sole hemorrhage and double sole (n = 1), and interdigital hyperplasia (n = 2). The animals received
treatment with a single regional infusion of ceftiofur sodium. The procedure began with restraining the animals in a hoof
trimmer, performing trichotomy and antisepsis of the common dorsal digital vein, and placing a rubber tourniquet around
the proximal metacarpal or metatarsal region. Venipuncture was performed with a scalp vein infusion set (19G needle) to
administer lidocaine hydrochloride and ceftiofur sodium. The tourniquet was kept on for 30 min to allow regional perfusion
of the antimicrobial. This allowed for the necessary time to surgically debride the lesions, apply a dressing, and provide
analgesic and anti-inflammatory treatment before releasing the animals back to their original enclosure. The wound dress-
ings were changed on a weekly basis and the wounds were cleansed with running water and neutral soap to keep them dry
and clean. Copper sulfate was included in the 1* 2 dressings to facilitate debridement of the wounds. The locomotion score
(LSC) and body condition score (BCS) were assessed weekly to monitor the animals’ recovery. The LSC scored high in
the initial assessments but returned to normal at the end of treatment, whereas the BCS displayed slight fluctuations dur-
ing this period. Milk yield was estimated by 3 weighings before lesions appeared until recovery, indicating a consistent
decrease in milk yield over time. The animals’ recovery period lasted from 4 to 7 weeks, and expenditures were tabulated
to assess the average cost of treatment, which amounted to BRL 185.70 per animal, considering only the expenses from
medicines and materials.

Discussion: The treatment of foot disorders in cows using regional perfusion with ceftiofur sodium showed satisfactory
results, promoting the recovery of animals, in line with published studies. There are few studies that report the cost of treat-
ing foot disorders in cows and most of them present outdated figures, making it difficult to compare values. The decline in
milk production without recovery after treatment should not solely be attributed to foot issues, but also to the environmental
challenges due to high rainfall rates. The absence of ceftiofur sodium residue in the milk allowed for its preservation dur-
ing treatment, avoiding reductions in farm income and the need for modifications, such as changing the milking process
and different disposal of the milk from the treated cows. Finally, the treatment of foot disorders in dairy cows by regional
perfusion with ceftiofur sodium showed satisfactory results, at an affordable price, promoting the recovery of the animals,
without the need to dispose of milk or change the handling of the farm, minimizing losses.
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INTRODUCTION

Foot disorders are among the main problems
faced by dairy cow farmers. They are triggered by envi-
ronmental or inherent factors [15,16] and culminate in
lameness, resulting in reduced movement, feed intake
and milk production [5]. These alterations result in an
increase in the locomotion score (LCS), a decrease in
the body condition score (BCS), and a reduction in
farm income [5,1].

Treatment can vary according to the disorder
and severity of the case, with the use of antimicro-
bials associated with surgery being the most effective
method [2,8]. However, most antimicrobials release
residues in milk, posing a severe problem for public
health and industries since most of the time this milk
is not disposed properly [9].

Ceftiofur sodium is one of the few antimicro-
bial options that does not require milk disposal [3].
Moreover, it can be used in regional perfusion, which
consists of administering the drug at low doses to
the distal part of the injured limb, resulting in higher
plasma concentrations at the specific injury site when
compared to systemic administration, providing sa-
tisfactory results with lower costs and risks [3,10,14].

There are few studies reporting on the use of
treatment based on regional perfusion with ceftiofur
sodium, as well as information on its efficacy, cost,
and recovery time. This study aimed to report on the
use of regional perfusion with ceftiofur sodium in the
treatment of foot disorders in dairy cows.

CASES

From February to April 2023, by evaluating a
herd of 100 dairy cows (Holstein Friesian x Gyr) raised
in a semi-extensive system in the region of Serra da
Canastra, 4 cows were found to have foot disorders.
The foot disorders were interdigital dermatitis (n=1),
sole hemorrhage and double sole (n = 1), and inter-
digital hyperplasia (n = 2). Treatment with regional
perfusion with ceftiofur sodium was recommended
for these animals.

After the affected limb was restrained and
immobilized, the common dorsal digital vein was tri-
chotomized, cleaned with 70% alcohol, and a rubber
tourniquet was placed around the proximal metacar-
pal or metatarsal region. Then, venipuncture of the
common dorsal digital vein was performed with a
scalp vein infusion set (19G needle) to administer of

lidocaine hydrochloride without vasoconstrictor (2%)
[Lidovet' - 20 mL/cow, i.v.] and ceftiofur sodium
[Topcef®? - 20 mL/cow, i.v., single dose of 1 g] for a
total of 40 mL.

The tourniquet was kept on for 30 min to
allow regional perfusion of the antibiotic. This period
was used to surgically debride the lesions according
to the lesion on the affected limb. After completing
the procedure, debrided area was covered with 50 g
of copper sulfate. Then, absorbent cotton, a dressing,
bandage, and adhesive plaster were applied to the hoof
(Figure 1). After 30 min, the tourniquet was removed
and a combination of meloxicam and dipyrone was
administered [Prador® - 20 mL/cow, i.m.] to induce
analgesia.

LCS [6] and BCS [4] were assessed weekly
in the treated cows, along with changing the dressing
and cleaning the affected limb with running water and
neutral soap. The LCS was elevated in the initial as-
sessments (median = 2) but returned to normal by the
end of treatment in 3 animals (median = 1), whereas
the BCS remained relatively stable throughout the
treatment period (median = 3). The cow diagnosed
with sole ulcers and double sole showed an increase
in LCS (median = 4) over the course of treatment due
to the requirement of curettage. However, there was a
decrease in LCS (median = 2) observed during the final
week of treatment, without returning to the minimum
LCS value, but with hoof healing (Figure 2).

The recovery period of the animals evaluated
ranged from 4 to 7 weeks. Milk yield was estimated
by 3 weighings in the farm at 2-month intervals. The
15t (average = 14.25 L), 2™ (average = 12.75 L), and 3™
(average = 10.5 L) weighings were performed before

Figure 1. A- Cow limb with a tourniquet around the middle metacarpal
region. Venipuncture of the common dorsal digital vein is performed us-
ing a needle. B- Cow hoof covered using a cotton dressing, bandage, and
adhesive plaster.
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Figure 2. A- Cow hoof diagnosed with sole ulcer and double sole. B- Healed
hoof after treatment.

the lesions appeared, at the start of treatment, and after
the animals recovered, respectively.

The cost of regional perfusion with analgesia
was BRL 63.10 per animal, which includes the cost
of antibiotics, analgesics, and local anesthetics, as
well as materials such as scalpels, syringes, and nee-
dles. The number of dressings varied from 4 to 7 per
animal. Each dressing cost BRL 22.40 and consisted
of gauze, absorbent cotton, a cotton strip, a bandage,
and an adhesive plaster. Copper sulfate was used in the
1* dressing and cost BRL 5.00 per animal. Therefore,
the average cost of the complete treatment was BRL
185.70 per animal, with values ranging from BRL
224.90 to BRL 157.70, depending on the number of
dressings.

DISCUSSION

The use of ceftiofur sodium by the regional
perfusion technique in the treatment of foot disorders
is rarely described in the literature. We found a report
of the successful recovery of a cow with interdigital
necrobacillosis by curettage of the lesion associated
with two regional infusions with ceftiofur sodium
and dressings changed every 48 h, up to a total of 6
dressings. The animal received topical and footbath
treatments for 6 months without healing; however, it
displayed improvement after the 1* regional perfusion
session [7]. Based on this report, we opted for just 1
session of regional perfusion with ceftiofur sodium due
to the less severe nature of the foot disorders diagnosed
in this study.

Another study demonstrated that cows with
digital dermatitis showed a complete recovery of
the lesions more quickly using regional perfusion
with ceftiofur sodium when compared to topical

applications of oxytetracycline [10], showing the be-
nefits of this technique compared to other treatments.
The cows evaluated in this study confirmed the suc-
cess of treatment using ceftiofur sodium by regional
perfusion without the need for topical treatment with
oxytetracycline.

The decline in milk production corresponds to
the increase in LCS; therefore, effective treatment for
LCS improvement leads to an increase in the average
daily milk yield [11,13]. However, this study did not
demonstrate this result, as the 3 milk yield weighings
produced similar values. This may be due to a slight
increase in LCS observed in the studied cows, associa-
ted with environmental factors such as excess humidity
and hindered farm handling due to high rainfall.

The average cost of treatment per animal was
BRL 185.70, but this did not include the cost of trans-
portation and fees. In 2004, a survey examined the costs
associated with treating foot disorders in cows raised
in a free-stall system. The survey considered fees,
transportation costs, and materials, and determined
an average cost of USD 44.68, which converted to
the present day is equivalent to BRL 219.80; however,
these figures are outdated since they do not account
for inflation during the period [5].

In 2008, another study was conducted to assess
the effectiveness of systemic oxytetracycline in com-
bination with oxytetracycline powder and footbaths
in treating foot disorders, and the average cost of the
treatment was found to be BRL 158.96 [12]. Despite
the outdated figures being lower than those in our study,
it is worth noting that the laboratories that manufacture
injectable oxytetracycline do not recommend adminis-
tering the product to dairy cows that produce milk for
human consumption. This information highlights the
importance of using antibiotics that leave no residue
in the milk of cows, such as ceftiofur sodium.

In 2010, a study on 6 lactating cows found no
residues in the milk 24 h after intramuscular adminis-
tration of ceftiofur sodium at a dose of 1 or 2 mg/kg
[3]. This dose of antimicrobial is similar to that used
in regional perfusion (1 g), considering the average
weight of 500 kg of the evaluated cows.

Finally, the use of ceftiofur sodium for foot di-
sorder treatment eliminates the need to dispose of milk
during the treatment. This not only reduces revenue
losses due to the quantity produced, but also avoids
handling difficulties such as changes to the milking
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process and finding a proper location to dispose of
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ting foot disorders in dairy cows, eliminating the need
to discard milk, and thus reducing losses for farmers.
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