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Abstract 

A survey was administered to members of the 
American Association of Bovine Practitioners (AABP) 
and the Hoof Trimmers Association (HTA) to identify 
various treatment methods for claw horn lesions. A 
total of 345 people responded to the survey, of which 
196 identified themselves as members of AABP, 111 
as members of HTA, 9 as having membership in both 
organizations, and 29 providing no information as to 
affiliation with either of these organizations. A total 
of 307 respondents were included in the final analysis. 
The majority of veterinarians (80%) indicated that their 
knowledge about foot care was part of their veterinary 
education, 34% developed or refined their skills and 
understanding through experience and attendance at 
various continuing education programs, and 9% cited 
additional training from attendance at a formalized foot 
care program. Training cited by hoof trimmers included 
the following: 65% apprenticeship with another trim
mer, 41 % professional hoof care training program, and 
30% learning primarily through experience. Sixty-eight 
percent of veterinarians reported removing all loose horn 
adjacent to the lesion without causing it to bleed, com
pared to 86% of hoof trimmers (P < 0.01). Seventy-six 
percent of veterinarians reported routine application of 
a foot block to the sound (healthy) claw when treating 
sole ulcers compared to 86% of hoof trimmers (P < 0.05). 
Topical medications for ulcers and abscessed claw horn 
lesions were used by 59% of veterinarians and 53% of 
hoof trimmers. The medication used most frequently 
was the powder form of tetracycline or oxytetracycline 
(48% by veterinarians and 81 % by hoof trimmers). The 
majority of survey participants did not recommend with
holding milk following topical treatment with tetracy
cline or oxytetracycline. Both survey groups agreed that 
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sole ulcers were a painful condition, but the majority 
of veterinarians did not recommend analgesics for the 
treatment of sole ulcer lesions. 

Key words: dairy cattle, lameness, hoof trimming, 
claw lesions 

Resume 

Une enquete a ete menee aupres des membres de 
l'American Association of Bovine Practitioners (AABP) 
et de l'Hoof Trimmers Association (HTA) afin d'identifier 
les differentes methodes de traitement des lesions des 
onglons. Un total de 345 personnes ont repondu au 
questionnaire : 196 s'identifierent comme membre de 
l'AABP, 11 comme membre de l'HTA, 9 comme membre 
des deux associations alors que 29 n'etaient pas mem
bres de ni l'une ni l'autre des associations. A l'analyse 
finale, on a retenu un total de 307 repondants. La plu
part des veterinaires (80%) ont indique que leur con
naissance concernant le soin des onglons faisait partie 
de leur education veterinaire, 34% developperent ou 
raffinerent leurs competences et comprehension par 
eux-memes et en participant a des cours de formation 
continue, et 9% citerent une formation supplementaire 
acquise en participant a des cours specialises sur le soin 
des onglons. La formation des pareurs d'onglons etait 
variee: 65% participerent a un programme d'apprentis 
avec d'autres pareurs, 41 % suivirent des programmes 
de formation professionnelle sur le soin des onglons, et 
30% apprirent principalement par eux-memes. Un total 
de 68% des veterinaires declarerent pouvoir enlever 
toute la corne lache pres d'une lesion sans entrainer 
de perte de sang alors que ce total atteignait 86% chez 
les pareurs d'onglons (p < 0.01). L'utilisation d'un bloc 
appose a l'onglon sain lors du traitement d'ulcere de 
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la sole etait rapportee par 76% des veterinaires par 
rapport a 86% des pareurs d'onglons (p < 0.05). Des 
medicaments topiques pour le traitement des ulceres et 
d'abces de la corne des onglons etaient utilises par 59% 
des veterinaires et par 53% des pareurs d'onglons. Le 
medicament le plus souvent utilise etait la tetracycline 
ou l'oxytetracycline sous forme de poudre (48% des 
veterinaires et 81 % des pareurs d'onglons). La plupart 
des repondants ne recommandaient pas de retirer le 
lait suivant !'utilisation d'un traitement topique avec 
la tetracycline ou l'oxytetracycline. Les deux groupes a 
l'etude s'entendirent pour dire que les ulceres de la sole 
etaient douloureux mais la majorite des veterinaires ne 
recommandaient pas l'utilisation d'analgesiques pour le 
traitement des lesions de la sole ulceree. 

Introduction 

Lameness is a worldwide health problem in dairy 
cattle contributing to reduced milk yield, decreased 
reproductive performance, premature culling, and 
increased costs associated with treatment of lame ani
mals. 2·3·6·8·9·29 Welfare concerns relate to pain, transpor
tation, and handling of lame cows.5•7 Efforts to find a 
pharmacological intervention for pain associated with 
lameness have not yielded desired outcomes associated 
with either US Food and Drug Administration approval 
or withdrawal times for milk and meat. 4•17•25•27 

Claw horn lesions such as sole ulcers, white line 
disease, and traumatic lesions of the sole (sole punctures 
or foreign bodies) are commonly associated with lame
ness and elevated locomotion scores. 31 The scientific 
literature contains little information regarding specific 
treatment protocols for claw horn lesions, while there 
is more information on treatment of infectious skin 
disorders of the foot (i.e. interdigital necrobacillosis, 
digital dermatitis, interdigital dermatitis and heel horn 
erosion). Digital dermatitis, a widespread condition af
fecting both the beef and dairy industry, has the most 
documented treatment protocols in the literature. 1•9•11•24,30 

Reported treatments for sole ulcers and white line 
disease include therapeutic trimming of the affected claw 
with or without the application of a hoof block to the 
unaffected claw, and producer-dependent use of systemic 
antibiotics and analgesics. 12 The majority of treatments 
reported in the literature were not evaluated by means 
of a randomized clinical trial; therefore, treatments are 
often based on anecdotal information, which may result 
in empirical treatment regimens with the potential for 
doing more harm than good to tissues of the sole. 

We hypothesize that the most common topical 
treatments in North America include tetracycline or 
oxytetracycline soluble powder and copper sulfate. 
Both compounds are listed as skin irritants on material 
safety data sheets (MSDS) available through a variety 
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of sources. a,b Oxytetracycline's MSDS advises against 
application to broken skin lesions due to its irritant 
properties and access to the bloodstream. Cattle treated 
using intramuscular injections of oxytetracycline can 
have injection-site reactions leading to tissue damage 
and potential abscess formation.19 

Copper-containing compounds, including copper 
sulfate, are used for topical treatment of skin lesions 
and other conditions. Copper sulfate is also routinely 
used in foot baths for treatment and control of digital 
dermatitis. 10 Topical application of copper sulfate and/or 
astringents, followed by bandaging, is also recommended 
to control infection and prevent regrowth of granulation 
tissue in the treatment of sole ulcers. 13,22 

The purpose of this survey was to document the 
most common approaches used by veterinarians and 
hoof trimmers for treatment of claw horn lesions. For 
the present study, a survey was distributed to both 
veterinarians and hoof trimmers through the American 
Association of Bovine Practitioners (AABP) and the 
Hoof Trimmers Association (HTA). Members of these 
organizations were invited to participate in an online 
survey where both groups were asked the same set of 
questions concerning their experience treating bovine 
claw horn lesions. 

Material and Methods 

Data Collection 
Information on the treatment practices of veteri

narians and hoof trimmers was obtained from an online 
questionnaire that members of AABP and HTA could ac
cess using the web-based program, Survey Monkey® (www. 
surveymonkey.com). This program was chosen because it 
allowed participants to remain anonymous. The survey 
contained a variety of close-ended questions, in some cases 
permitting participants to choose more than one response. 
Some questions allowed respondents to supplement their 
choices with additional comments, which were reviewed 
and summarized by the study authors. 

The online questionnaire was publicized onAABP's 
email list serve (AABP-L) and was made available on 
AABP's website under "QuickLinks" from February 23 to 
May 6, 2013. Information on participation in the survey 
was made available to members of the HTA through 
both the HTA newsletter and an announcement at the 
HTA biannual meeting in February 2013. The survey 
closed May 6, 2013. 

Content of the Survey 
Survey questions related to the training and expe

rience level of respondents, including number of years 
trimming and/or treating lameness disorders, type of 
training, number of cows trimmed or treated weekly, 
and length of time required to trim and treat a foot prob-
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lem. Additional questions focused on issues related to 
topical antibiotic therapies and concerns about potential 
drug residues in milk or meat from treated animals. 
Questions assessing the use of systemic antibiotics and 
analgesics were included. Respondents were also asked 
about types of bandage materials used on sole ulcers, and 
bandage removal policies. The project was reviewed by 
the institutional review board of Iowa State University, 
and declared exempt from human subject protections 
regulations as described in 45 CFR 46.l0l(b). 

Statistical Analysis 
Statistical analysis was performed using IBM 

SPSS Statistics, Version 21. A chi-square analysis was 
performed to evaluate differences between hoof trim
mers and veterinarians regarding the following topics: 
routine use of topical medications, application of a claw 
block to the contralateral (healthy) claw, and approach 
to trimming sole ulcers. 

Results 

A total of 345 surveys were completed, 29 of which 
were discarded because the respondents failed to iden
tify their organization affiliations. Nine people reported 
memberships in both the AABP and HTA, and their 
information was removed from the data set to allow 
us to focus on comparison between hoof trimmers and 
veterinarians. A total of 307 surveys were used in the 
analysis: 64% of respondents were veterinarians affili
ated with AABP and 36% were hoof trimmers affiliated 
with HTA. 

The majority of veterinarians (80%) indicated that 
most of what they learned about foot care was part of 

their veterinary education; 34% developed or refined 
their skills and understanding through experience and 
attendance at various continuing education programs; 
and 9% cited additional training from attending a 
formalized foot care program. Training cited by hoof 
trimmers included the following: 65% served an appren
ticeship with another trimmer, 41 % attended a profes
sional hoof care training program, and 30% indicated 
learning primarily through experience. 

Table 1 documents the type of equipment used by 
both veterinarians and hoof trimmers. When asked 
about restraint devices used for foot work, AABP mem
bers reported using whatever was available on the farm. 
Most AABP members (61 %) reported having no chute 
available, whereas HTA members were more likely to 
use a trimming chute. AABP members (52%) used hoof 
knives as their primary trimming tool, while 91 % of 
HTA members reported using an angle grinder, with 
most (96%) utilizing a chipper wheel. 

The majority of members in both organizations took 
a corium-sparing approach to the therapeutic trimming 
of a sole ulcer, described as removing all the loose horn 
adjacent to the ulcer with the goal of not making the 
corium bleed (Table 2). This method is used by a higher 
percentage of HTA members (86%) compared to AABP 
members (68%; P < 0.01). 

Information about hoof block application and use 
of topical medications for treatment of sole ulcers is 
summarized in Table 2. The majority of participants 
routinely place a claw block on the contralateral claw 
after treating a sole ulcer (AABP 76% vs HTA 86%; P < 
0.05), which indicates that hoof trimmers are more likely 
to use a block to relieve weight bearing on damaged 
claws than veterinarians. Over half of the respondents 

Table 1. Details regarding equipment used by veterinarians and hoof trimmers. 

Overall response(%) 
Response(%) by group 
AABP HTA 

Type of restraint used for foot trims . No chute, manual 
301 (98) 

restraint 
117 (61) 0 (0) 

Manual standing 
84 (44) 7 (6) 

chute 
Hydraulic standing 

19 (10) 49 (45) 
chute 
Tilt table 65 (34) 53 (49) 

Primary tool used to trim feet 295 (96) Angle grinder 30 (16) 99 (91) 

Hoof nippers 59 (32) 5 (5) 

Knives 98 (52) 4 (4) 

: Type of wheel preferred by angle 123 (95) Chipper wheel 18 (64) 91 (96) 
[ grinder userst Abrasive wheel 10 (36) 4 (4) 

' Column percentages do not sum to 100; respondents could select multiple restraints. 
i- Only respondents answering positively to using angle grinders could respond to this question. 
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Table 2. Percentage of participants reporting on sole ulcer/abscess treatment details. 

Overall response(%) Response(%) by group 
AABP HTA P-value 

Approach to trimming 
270 (88) 

Remove loose horn 119 (68) 83 (86) < 0.01 
sole ulcers without drawing blood 

Remove loose horn until 55 (32) 13 (14) 
drawing blood 

Do you routinely apply a 294 (96) Yes 142 (76) 93 (86) < 0.05 
hoof block to the sound 

No 44 (24) 15 (14) 
claw? 
Do you routinely 294 (96) Yes 110 (59) 57 (53) 
apply topical TetJoxytet powder*t+ 53 (48) 46 (81) < 0.009 
medications to TetJoxytet solution*t:j: 28 (25) 4 (7) < 0.003 
sole ulcers and 
sole abscesses? 

Copper sulfate*t 25 (23) 8 (14) < 0.181 
QuickHit*t§ 0 (0) 10 (18) 
Ichthammol*t 16 (15) 12 (21) < 0.064 
Other*t:J: 11 36 (33) 13 (23) < 0.182 

No 76 (41) 51 (47) 

*Only respondents answering positively to using topical medications could respond to this question. 
tColumn percentages do not sum to 100; respondents could select multiple topical medications. 
:j:Hoof trimmers and veterinarians differed significantly. 
§Chi-square analysis inappropriate; 1 cell with expected count< 5. 
11 Other choices listed include a variety of over-the-counter products such as iodine-containing products, sugar and scarlet oil, 
to name a few. Even though the percentage of participants choosing "other" was significant, the percentage of these products 
reported individually was less than 5%, so individual details of the products comprising the "other" category were left out of 
the table. 

in both organizations reported that they routinely ap
ply topical medication to sole ulcers (AABP 59% vs HTA 
53% ), with tetracycline or oxytetracycline products being 
the favored topical medications by members of both or
ganizations. The response "other" was evaluated by the 
authors, and although a wide variety of over-the-counter 
products were reported, no single product or group of 
products were used sufficiently to warrant detailed docu
mentation herein. Compared with veterinarians, hoof 
trimmers were more likely to report using tetracycline 
or oxytetracycline soluble powder (P < 0.009) and less 
likely to use tetracycline or oxytetracycline injectable 
solution applied topically to the lesion (P < 0.003). Be
cause tetracycline and oxytetracycline products are used 
topically for treatment of claw horn lesions, the survey 
inquired about recommendations for meat or milk with
holds. Overall, 84% ofrespondents (81 %AABP and 86% 
HTA) reported that they did not recommend withhold
ing milk following topical treatment with tetracycline 
or oxytetracycline products. There was no significant 
difference in recommendations between hoof trimmers 
and veterinarians (P < 0.25). 

Survey responses regarding the use of analgesics 
in cattle with claw lesions were assessed only for AABP 
members, as hoof trimmers cannot legally make treat
ment recommendations for use of prescription medica-
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tions. The majority ofAABP respondents (76%) did not 
recommend the use of analgesics for treatment of sole 
ulcer lesions. 

Discussion 

Veterinarians and hoof trimmers were unanimous 
in their belief that the proper way to trim a sole ulcer 
is to remove all loose and necrotic horn adjacent to the 
lesion; however, they differed slightly in their concern 
about peripheral damage to adjacent corium tissues 
resulting in hemorrhage. The practice of removing 
damaged horn while leaving the corium intact was 
originally documented by the late Toussaint Raven 
as the final step of corrective trimming the bovine 
claw,23 and others have adopted these corium-sparing 
techniques. 14·15·18•21•26•32·33 One of the caveats to avoiding 
damage to the corium is the growth of granulation tis
sue. The presence of granulated corium accompanying 
a sole ulcer has been associated with delayed healing 
of a claw horn lesion by a ratio of 1:2.4.32 As a result, 
exuberant granulation tissue on the corium should be 
surgically removed. 20,32 

Application of a claw block to the contralateral claw 
as part of a claw horn lesion treatment protocol was 
common practice among veterinarians and trimmers. 
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This survey found more trimmers (86%) reporting the 
use of claw blocks than veterinarians (76%); however, 
the questionnaire was not designed to determine why 
more trimmers place blocks than veterinarians. Specific 
treatment details of claw horn lesions in the literature 
is limited, but several reports support the use of a claw 
block on the contralateral claw. 12,14,16,18,21·23,26 The pur
pose of a claw block is to reduce weight bearing on the 
diseased claw. In contrast, several authors report not 
using a claw block if they can adequately reduce weight 
bearing on the injured claw by transferring weight to 
the contralateral claw and lowering the weight-bearing 
surface over the injured area. This reduces pressure on 
the affected claw when the cow places the foot on a solid 
surface.12•14•15•18•23•33 It is unclear why hoof trimmers are 
more likely to place a claw block on the non-affected claw 
than veterinarians. It could be due to increased revenue 
generated for the trimmer when using a claw block, but 
one could argue the same is true for veterinarians. It is 
also possible that more trimmers use claw blocks than 
veterinarians because claw blocks can more easily be 
applied when the cow is well restrained, and 61 % of 
veterinarians work on foot problems without the benefit 
of a trimming chute. 

Approximately half of veterinarian and trimmer 
respondents reported routine use of topical medications 
when treating claw lesions. Ofrespondents who replied 
"yes" to using topical medications, the most common 
medication used by veterinarians and trimmers was 
tetracycline or oxytetracycline powder, followed by cop
per sulfate for veterinarians and ichthammol ointment 
for trimmers. Other surveys have evaluated treatment 
philosophies among producers, veterinarians and claw 
trimmers;12•16 however, neither of these studies inquired 
about specific use of topical therapies to treat claw horn 
lesions. A study published in 1997 evaluated the out
come in cows treated for claw horn lesions with either 
a claw block or only a bandage containing 20 g of cop
per sulfate.22 The authors reported that using a claw 
block alone increased the rate of recovery within the 
first 7 days of block placement compared to applying a 
bandage alone. However, differences in healing were 

-only significant for the first 7 days following treatment, 
and by day 14 post-treatment there was no significant 
difference in recovery between cows treated with a claw 
block or a bandage containing copper sulfate. Sala and 
associates compared the use of wooden or plastic claw 
blocks to topical medicated wraps containing copper 
and zinc chelates in a gel.26 These authors concluded 
the application of a claw block appeared to improve the 
healing rate when compared to cows not receiving a claw 
block, and the significance of the wrap containing the 
gel product could not be determined. 

The majority of veterinarians responding to the 
survey indicated they do not suggest using analgesics 
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as part of sole ulcer treatment, which is similar to the 
responses from British veterinarians treating claw 
disease in cattle. 16 AABP members responded that 
their primary reasons for not recommending the use of 
analgesics in cows with claw lesions included concerns 
about drug efficacy (41 %), and that there are no ap
proved products for pain management in cattle (26%). 
The only non-steroidal anti-inflammatory drug currently 
approved for use in cattle in the United States is flunixin 
meglumine, and its labeled use is for pyrexia resulting 
from bovine respiratory disease and mastitis, as well as 
control of inflammation associated with endotoxemia.28 

Conclusion 

Veterinarians gain most of their hoof care knowl
edge from their veterinary education, whereas hoof 
trimmers acquire much of their understanding and skills 
through an apprenticeship or attendance at a foot-care 
training program. Members from both groups reported 
learning from experience. Hoof trimmers and veteri
narians differ significantly when it comes to treatment 
of claw horn lesions in cattle. Hoof trimmers are more 
likely to practice corium-sparing therapeutic trimming 
techniques as well as place a block on the healthy, con
tralateral claw compared to veterinarians. In general, 
trimmers are better equipped to restrain feet and utilize 
power tools when trimming feet. Many veterinarians 
still use manual restraint for examination and treat
ment of lame cows. 

Veterinarians have broader responsibilities in 
health care and likely see more complicated foot prob
lems that may require surgery. Although veterinarians 
in general feel that claw horn lesions are painful, the 
majority do not commonly recommend extra-label use of 
currently available analgesics. The most common topi
cal medication used for treatment of claw horn lesions 
is tetracycline or oxytetracycline, with hoof trimmers 
more commonly using soluble powder or granular tet
racycline products than injectable forms. Significantly 
more veterinarians used tetracycline or oxytetracycline 
solutions topically to treat claw horn lesions compared 
to hoof trimmers. 

Endnotes 

a01d Bridge Chemicals I. Copper Sulfate. MSDS Copper 
Sulfate. Available online at: http://www.cen.iitb.ac.in/ 
cen/usage-policies/msds/CopSul OBFeeGra-m. pdf. 2013. 
Accessed October 14, 2013. 
hSanta Cruz Biotechnology I. Oxytetracycline Hydro
chloride. MSDS. Santa Cruz Biotechnology, Inc., 2145 
Delaware Avenue, Santa Cruz, CA 95060. Available on
line at: http://datasheets.scbt.com/sc-205785.pdf. 2013. 
Accessed October 14, 2013. 
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