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Abstract

This session will discuss the use of regional limb perfu-
sion in cattle.  
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Résumé

Cette session discutera de l’utilisation de la perfusion 
régionale d’un membre chez les bovins. 

Introduction

Infections in the distal extremities are a common source 
of lameness and welfare concern in cattle.14,20 Preventing 
lameness is of paramount importance; however, even excel-
lent management systems will have occasional failures that 
result in some form of infection that extends beyond the 
protective layers of the foot. These infections of the deeper 
tissues of the distal extremity are sometimes collectively re-
ferred to as deep digital sepsis (DDS).  Goals of treatment for 
DDS include debridement of damaged or devitalized tissues, 
treatment of infection in remaining tissue and provision of 
pain management.  

Regional Limb Perfusion

When building your toolbox of skills to combat DDS, 
1 technique to remember is the application of regional limb 
perfusion (RLP). The RLP can be used both for provision of 
temporarily anesthesia and administration of antibiotic to 
treat the localized infection.  Injection of an antimicrobial 
directly into the circulation of the distal extremity as an RLP 
can be an effective method of treating the localized infection 
in large animals.7,11,19  This technique involves application 
of a tourniquet around the distal extremity, proximal to the 
lesion, and injection of an antibiotic directly into the local 
venous access. The tourniquet is typically left in place for 30 
to 45 min (variable durations are reported in the literature) to 
allow drug diffusion into the tissues of the distal extremity. 
When using an RLP to provide local anesthesia, this technique 
is called a Bier block, after German surgeon August Bier.  
When treating DDS in cattle, the distal extremity is often 
anesthetized using a Bier block to allow surgical debridement 
of the lesion, and antibiotics can be injected into the same 
vessel (following or preceding analgesia) to provide regional 
antibiosis.  It is not recommended to mix the lidocaine and 

antibiotic directly in the syringe before administration, as 
many antibiotics precipitate when mixed directly. 

The practitioner needs a few basic supplies to perform 
an RLP.  It is necessary to have a safe method of restraint that 
allows for complete immobilization of the foot, such as a trim 
chute or recumbent chemical restraint. Supplies to properly 
clean the site of injection are also necessary. The equipment 
to perform the RLP itself is simply an effective tourniquet, 
and a needle and syringe. Different types of tourniquets 
have been studied in large animals; hydraulic tourniquets 
outperform manual ones, and flat tourniquets outperform 
round ones.2,13  It is much easier to use a butterfly needle to 
administer the injection because it allows the foot to move a 
little during injection without losing IV access. 

The RLP technique for provision of antibiotics has 
some advantages over other methods of local or systemic 
antibiotic administration.  Regional perfusion of antibiotic 
provides high local concentration of drug compared to sys-
temic administration.9,10,12,15-18  Other options for regional drug 
administration include intra-articular (IA) or intrarosseous 
(IO) administration. Challenges with IA injection are possible 
chemical synovitis and a risk for introducing pathogens, 
particularly if injecting through an area of cellulitis. Perform-
ing IO perfusions in large animals typically requires use of 
a specialized screw with injection port, and this technique 
reportedly results in more evidence of discomfort during 
injection than RLP. 

The pharmacokinetics of several antibiotics have 
been described when used as an RLP in cattle, including: 
tetracycline, cefazolin, ceftiofur, florfenicol, ampicillin, and 
marbofloxacin.3,5,9,10,16,18  

Selection of the right drug for regional perfusion in each 
case should be based on a number of factors. The intended 
spectrum of activity is of paramount importance, especially 
whether or not mycoplasma is expected or known to be 
present in the case at hand. The most common pathogens 
associated with cases of deep digital sepsis are Trueperella 
pyogenes and Fusobacterium necrophorum in adult cattle, 
and Streptococcus (catalase negative), Trueperella pyogenes, 
Pasteurellaceae, Enterobacteriaceae, and Mycoplasma bovis 
in calves.4,6,8  A farm history of mycoplasma, or concurrent 
pneumonia, otitis or mastitis may increase suspicion of 
mycoplasma.  The intended use of the animal and implica-
tions of off-label drug use and the associated withdrawal 
recommendation are also very important to consider before 
selection of an antibiotic for RLP.  No drug is labeled for RLP 
in cattle (or any other species that the author is aware of) 
so all RLPs constitute extra label drug use. Drugs that are 
prohibited from off label use, such as fluoroquinolones, 
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should not be used as an RLP in livestock. The guidelines of 
AMDUCA should be followed.1  The drug selected should be 
known to be safe if given IV, and preference should be given 
to drugs with pharmacokinetic data available for RLP use to 
aid in determining withdrawal intervals. 

RLP can be a useful tool as part of the treatment plan 
for DDS, and the pharmacokinetics of several antibiotics have 
been investigated for use as RLP in cattle.  The provision of 
high levels of antibiotic directly to the site of infection, in 
what may be poorly perfused or compromised tissue, is an 
attractive therapeutic strategy. This technique should be used 
to complement, not replace, other methods of treatment in-
cluding appropriate debridement, cleaning, and appropriate 
nursing care. It should also be noted that there is minimal 
evidence presented in the peer-reviewed literature critically 
evaluating outcomes in cases of DDS using RLP or comparing 
RLP in clinical cases of DDS to other methods of antibiotic 
treatment such as systemic administration, intrarosseous, or 
intra-articular administration. 

References

1. Acts, Rules & Regulations - Animal Medicinal Drug Use Clarification Act 
of 1994 (AMDUCA). Available at: http://www.fda.gov/AnimalVeterinary/
GuidanceComplianceEnforcement/ActsRulesRegulations/ucm085377.htm. 
Accessed April 4, 2016.
2. Alkabes S, Adams S, Moore G, Alkabes K. Comparison of two tourni-
quets and determination of amikacin sulfate concentrations after meta-
carpophalangeal joint lavage performed simultaneously with. Am J Vet 
Res 2011;72:613-619. Available at: http://avmajournals.avma.org/doi/
abs/10.2460/ajvr.72.5.613. Accessed March 3, 2015.
3. Celani G, Tulini SMR, Montesano C, et al. Pharmacokinetics of marbo-
floxacin administered via intravenous regional limb perfusion in dairy cows: 
Evaluation of two different tourniquets. Vet Rec Open 2017;4. doi:10.1136/
vetreco-2017-000227
4. Constant C, Nichols S, Desrochers A, et al. Clinical findings and diagnostic 
test results for calves with septic arthritis: 64 cases (2009-2014). J Am Vet 
Med Assoc 2018;252:995-1005. doi:10.2460/javma.252.8.995
5. Depenbrock SM, Simpson KM, Niehaus AJ, Lakritz J, Papich MG. Pharma-
cokinetics of ampicillin-sulbactam in serum and synovial fluid samples fol-
lowing regional intravenous perfusion in the distal portion of a hind limb of 
adult cattle. Am J Vet Res 2017;78:1372-1379. doi:10.2460/ajvr.78.12.1372
6. Desrochers A, Francoz D. Clinical management of septic arthritis in 
cattle. Vet Clin North Am Food Anim Pract 2014;30:177-203. http://www.
sciencedirect.com/science/article/pii/S0749072013000911. Accessed 
March 9, 2015.
7. Fiorello C V, Beagley J, Citino SB. Antibiotic intravenous regional perfusion 
for successful resolution of distal limb infections: Two cases. J Zoo Wildl Med 
2008;39:438-444.

8. Francoz D, Desrochers A, Fecteau G. A retrospective study of joint bacte-
rial culture in 172 cases of septic arthritis in cattle. In: 20th ACVIM Forum, 
Dallas, May 29-June 1. ; 2002.
9. Gagnon H, Ferguson J, Papich M, Baily J. Single-dose pharmacokinetics of 
cefazolin in bovine synovial fluid after intravenous regional injection. J Vet 
Pharmacol Ther 1994;17:31-37.
10. Gilliam JN, Streeter RN, Papich MG, Washburn KE, Payton ME. Pharmaco-
kinetics of florfenicol in serum and synovial fluid after regional intravenous 
perfusion in the distal portion of the hind limb of adult cows. Am J Vet Res 
2008;69:997-1004.
11. Kelmer G, Bell GC, Martin-Jimenez T, et al. Evaluation of regional limb 
perfusion with erythromycin using the saphenous, cephalic, or palmar digital 
veins in standing horses. J Vet Pharmacol Ther 2012;36:236-240.
12. Kelmer G, Tatz AJ, Famini S, Bdolah-Abram T, Soback S, Britzi M. Evalua-
tion of regional limb perfusion with chloramphenicol using the saphenous 
or cephalic vein in standing horses. J Vet Pharmacol Ther 2015;38:35-40. 
doi:10.1111/jvp.12140
13. Levine DG, Epstein KL, Ahern BJ, Richardson DW. Efficacy of three 
tourniquet types for intravenous antimicrobial regional limb perfusion 
in standing horses. Vet Surg 2010;39:1021-1024. doi:10.1111/j.1532-
950X.2010.00732.x
14. Ley SJ, Waterman AE, Livingston A. Measurement of mechanical thresh-
olds, plasma cortisol and catecholamines in control and lame cattle: A 
preliminary study. Res Vet Sci 1996;61:172-173.
15. Lloyd K, Stover SM, Pascoe J, Baggot J, Kurpershoek C, Hietala S. Plasma 
and synovial fluid concentrations of gentamicin in horses after intra-
articular administration of buffered and unbuffered gentamicin. Am J Vet 
Res 1988;49:644-649.
16. Navarre C, Zhang L, Sunkara G. Ceftiofur distribution in plasma and 
joint fluid following regional limb injection in cattle. J Vet Pharmacol Ther 
1999;22:13-19. http://onlinelibrary.wiley.com/doi/10.1046/j.1365-
2885.1999.00186.x/full. Accessed March 3, 2015.
17. Pille F, De Baere S, Ceelen L, et al. Synovial fluid and plasma concentra-
tions of ceftiofur after regional intravenous perfusion in the horse. Vet Surg 
2005;34:610-617. doi:10.1111/j.1532-950X.2005.00095.x
18. Rodrigues C, Hussni CA, Nascimento E, Esteban C, Perri S. Pharma-
cokinetics of tetracycline in plasma, synovial fluid and milk using single 
intravenous and single intravenous regional doses in dairy cattle with 
papillomatous digital dermatitis. J Vet Pharmacol Ther 2010;33:363-370. 
doi:10.1111/j.1365-2885.2009.01138.x.Pharmacokinetics
19. Rubio-Martínez L, Elmas C, Black B, Monteith G. Clinical use of antimi-
crobial regional limb perfusion in horses: 174 cases (1999–2009). J Am 
Vet Med Assoc 2012;241:1650-1658. http://avmajournals.avma.org/doi/
abs/10.2460/javma.241.12.1650. Accessed March 3, 2015.
20. Whay HR, Waterman AE, Webster AJ, O’Brien JK. The influence of le-
sion type on the duration of hyperalgesia associated with hindlimb lame-
ness in dairy cattle. Vet J 1998;156:23-29. http://www.ncbi.nlm.nih.gov/
pubmed/9691848. Accessed March 18, 2015.


