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Introduction

The objective of this study was to determine the preva-
lence and associated risk factors for an emerging hoof lesion 
in growing heifers and adult dairy cattle with no prior reports 
in the peer-reviewed literature. Corkscrew claw syndrome 
(CCS) is not the corkscrew claw that we used to see affecting 
the rear lateral claws of multiparous cows who were victims 
of poor housing and hoof care. Nor is it the mild corkscrew of 
the front medial claw that we commonly recognize. Rather, 
corkscrew claw syndrome is the combination of corkscrew 
deformities of the medial claws of both the rear and front feet 
in combination, and it occurs in heifers predominantly, rather 
than older cows. The condition can be so severe by the time 
that the heifer calves, the rear medial claw is the dominant 
weight bearing claw. The anatomical changes that result in 
this condition appear to be permanent and unrepairable. The 
pedal bones are irreversibly changed, developing bony exos-
toses and becoming narrower and rotated within the claw 
capsule. For that reason, affected herds will see this syndrome 
affecting all age groups, starting in growing age heifers and 
following through all the way to the oldest cows in the herd.

Materials and Methods

A convenience sample of Upper Midwest dairy herds 
was recruited using the expertise of hooftrimmers from the 
Dairyland Hoofcare Institute (Baraboo, WI) who were asked 
to identify dairy herds that they trimmed that had a high and 
low prevalence of CCS. From an initial list of 83 dairy produc-
ers contacted, 43 herds agreed to be visited by 2 observers 
trained to score the rear medial claws for the lesion in heifers 
and cows during the summer of 2017. Breeding age, pregnant 
and prefresh heifers were surveyed, along with the high yield-
ing mature cow group of cows. At the visit, details of a variety 
of environmental and management risk factors were captured 
and entered into a purpose-built Microsoft Access database. 
The data were exported into Excel and analyzed using SAS 
(SAS version 9.4; SAS Institute, Inc., Cary, NC). Univariate 
linear regression models were built using PROC MIXED, then 
using variables of significance (P<0.2) multivariate models 
weighted by the surveyed population of heifers were built to 
explain the prevalence of CCS for each heifer age group and 
for the overall prevalence of CCS.

Results

The survey found an overall prevalence of CCS across 
herds of 16% in heifers and 33% in mature milking cows. 
Data from breeding, pregnant and prefresh heifers showed 
that prevalence increased with age, from 13% to 18% to 23% 
for each group respectively. Risk factors for CCS significant in 
the final mixed model included freestall housing (rather than 
bedded packs), use of sand bedding (particularly recycled 
sand) (rather than organic bedding), and use of headlocks 
at the feed bunk (rather than post and rail or slant bars).

Significance

CCS is a newly recognized lesion affecting heifers in 
well managed freestall herds in the Upper Midwest; many of 
which have other common causes of lameness under control. 
In the surveyed herds, almost one quarter of the heifers were 
affected on average, by the time that they calve. Risk factors 
identified in this study support the proposed hypothesis 
for the development of the lesion, which is that the lesion 
develops while heifers are pushing against the feed bunk 
when eating, at a time when the bony skeleton of the limb 
is developing, putting abnormal forces on the bones, creat-
ing the corkscrew deformity observed. The combination of 
freestalls bedded with abrasive sand bedding with headlocks 
at the feed bunk appear to be of particular importance.
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Introduction

The use of a brix refractometer on dairy farms for 
colostrum management is becoming more common. This 
cow-side test can indirectly assess colostrum immunologi-
cal quality and provide inputs to make decisions regarding 
colostrum feeding to calves. Achieving a high prevalence 
of transfer of passive immunity (TPI) success depends on 
factors such as colostrum immunological quality, volume of 
colostrum ingested, time delay between birth and ingestion 
of first colostrum meal, and level of bacterial contamination 
in colostrum. ScourGuard® vaccine (Zoetis, Kirkland, QC, 
Canada) is labelled in Canada for dairy cows as an aid for 
preventing calf diarrhea but it remains unclear if vaccinating 
the cows would yield greater colostrum brix score. Therefore, 
the first objective of the study was to quantify the efficacy of 
ScourGuard® vaccine in dairy cows for increasing colostrum 
brix score. The second objective was to quantify its efficacy 
for increasing TPI success in calves.

Materials and Methods

Holstein dairy cows from 13 commercial farms were 
enrolled in this randomized clinical trial conducted over a 
1-year period. Herd selection was based on convenience 
(located within 30 km of the bovine ambulatory clinic, Uni-
versité de Montréal, St-Hyacinthe, QC, Canada). At dry-off, 
participating cows were randomly allocated to one of two 
treatments: 1-No treatment (control group) or 2-two doses 
of ScourGuard® vaccine (as per label indications; 60 and 21 
days before expected due date). Treatment allocation was 
blocked by farm. Treatments were administered by research 
staff and farmers were blinded to group allocation. At calving, 
a colostrum sample from the first milking was collected in 
a plastic vial and frozen by the farmers. Information about 
the volume of colostrum fed to the calf and the time delay 
between birth and feeding of first colostrum meal were 
recorded by the farmers. Colostrum samples were brought 
back to the ambulatory clinic and thawed to be tested for im-
munological quality using a digital brix refractometer (Atago 
3810, Atago USA Inc, Belleville, WA). Farms were visited 
weekly to collect a blood sample from all calves (1 to 7 days of 
age). These samples were centrifuged and tested to quantify 
serum brix score using the same refractometer. Success of 

TPI was defined as a serum Brix score of ≥ 8.4%. Statistical 
analyses were performed considering the individual animal 
as the unit of interest and herd clustering was accounted for 
in all models. Descriptive statistics as well as univariable 
and multivariable logistic/linear regression models were 
computed. Colostrum brix score, serum Brix score, and TPI 
success were considered as dependent variables. Data were 
analyzed using an intent-to-treat strategy.

Results

A total 902 dairy cows were enrolled in the study (452 
control group cows; 450 vaccine group cows). Median herd 
size was 102 lactating cows (min: 31; max: 312) and median 
parity was 2 (min: 1; max: 10). Median colostrum brix score 
was 23.5% (min: 13.4; max: 31.3), median volume of first 
colostrum meal ingested by calf was 2.9 L (min: 1.2; max: 
4.3), median time delay between birth and feeding of first 
colostrum meal was 4.5 hours (min: 0.5; max: 12.0), median 
serum brix score was 9.0% (min: 7.2; max: 10.5), and median 
proportion of TPI success was 78.1 % (min: 42; max: 92). 
Accounting for parity, colostrum volume, delay of feeding 
and herd clustering, ScourGuard® vaccine had no effect on 
colostrum brix score (control group: 23.2%; vaccine group: 
23.7%; P=0.78). Accounting for parity, colostrum volume, 
delay of feeding, age of the calf at blood sampling and herd 
clustering, ScourGuard® vaccine had a beneficial effect on 
serum brix score (control group: 8.7%; vaccine group: 9.5%; 
P=0.04) as well as on the proportion of TPI success (control 
group: 72.2%; vaccine group: 83.4%; P=0.02).

Significance

Overall, these results suggest that vaccinating cows 
during dry-off period with ScourGuard® did not increase 
subsequent colostrum brix score but did increase the se-
rum brix score as well as the proportion of TPI success in 
calves. A future herd-level study should investigate the risk 
factors influencing the efficacy of this vaccine in dairy herds 
for identifying herds that would benefit the most from such 
vaccination.


