
SUMMARY
The painful nature of lameness makes it a serious welfare issue. Early detection and management of lameness is paramount. In
the present case report, a 20-months-old dairy cow was referred with a history of acute lameness (locomotion score 5, on a scale
of 5-point). Infrared thermography was used as a useful addition to the diagnostic tools available to clinicians, as it can detect lo-
calised variations in temperature and have a great potential to assist diagnosis in bovine lameness. The evaluation of subtle tem-
perature variation associated with inflammatory conditions is a very important indicator to detect inflammation associated with
lameness. In this case, the use of the preclinical thermographic examination was capable of pinpointing the location in the area
of the greatest inflammation to focus radiographs. Following this procedure, physical and radiographic examinations were tak-
en of the detected area and were evaluated. A non-weight bearing lameness of the right forelimb and a swelling medial hoof that
was painful upon palpation was noticed. Radiographic images showed a dislocation of the distal interphalangeal. Conservative
management was performed by placing the healthy claw on a block to alleviate weight bearing on the affected claw and the half
- limb cast was used for immobilization of phalangeal for 25 days. Complete joint ankylosis was evident on radiographs, one month
after. Effectiveness of all treatment measures was monitored through continual locomotion scoring. Clinical outcome was excel-
lent. The management of lameness is centred on improving the welfare of the cow.  Although the function of the ankylosed dig-
it is reduced, it still plays a part in bearing weight; movement at pasture and on slatted floors remains satisfactory. The advantages
of a conservative approach and a clinical management, if there are adequate conditions, allow to salvage the digit which a long
productive life can still be expected, reduce costs for the owner and avoid complications after surgery.
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CASE HISTORY

Lameness in cattle is considered to be a major welfare1 and eco-
nomic problem of the dairy industry globally. The economic
impact of lameness is due to lose in terms of milk production
loss, lower fertility and increased risk of culling2,3,4. Approxi-
mately 90% of the causes of lameness involve foot lesions5. Lame
animals may be subject to pain that has the potential to become
chronic, especially if lameness remains undetected for long pe-
riods of time6. Early and accurate detection is paramount and
allows for appropriate treatment of the lame animal increas-
ing the chances of restoring the performance of the cow7. How-
ever, it has been reported that, about 25% to 50% of lameness
conditions go unnoticed by dairy farmers and veterinarians lack-
ing expertise in this field1. This causes a delay or complete lack
of treatment of affected animals. This progress to subsequently
cause an infection of the bone, synovial structures, tendons and
ligaments of the digit8. Reliable, practical and non-invasive
methods to frequently and rapidly screen in real time for the
presence of diseases at the foot and cow level are needed. One
of the diagnostic methods of bone and joint lesions for lame-

ness is radiography. Radiographic examination is often necessary
and in most cases, useful to reach to a diagnosis9,10,11. A more
recent technique referred to as Digital Infrared Thermal Im-
aging, also known as Infrared thermography (IRT) involves,
a non-invasive quantitative diagnostic tool that measures
surface temperature of an object and produces it in a thermal
colour map. This technique, which helps to evaluate inflam-
matory changes noninvasively, is especially useful for lameness
diagnosis and to localize lesions. For this reason, it should be
used for early pre-clinical control. Some studies used digital in-
frared thermography as a non-invasive, early diagnostic tool
for foot pathologies in dairy cattle. They concluded that this
technique is reliable in detecting elevated temperatures asso-
ciated with foot lesions12,13.
A 450 kg, 20 months old, Simmental cross cow was referred to
the Preventive Medicine Service and Breeding Clinic of the Vet-
erinary Teaching Hospital of University of Padua with an his-
tory of acute lameness. The dairy cow was severely lame with
a locomotion score of 5 (on a scale of 1 to 5)14 of the right front
limb of less 5 days in duration. The cow was managed on an
intensive system with slatted floor. Before the physical exam,
the infrared thermography was used to aid in defining the lo-
calization area of increased inflammation and/or injury. The
thermograms were generated using an infrared thermo-
graphic imager (ThermaCAM FLIR-T420, Flir Systems,
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Boston, MA, USA). The images were processed using the Ther-
maCAM Researcher software (FLIR Systems, Wilsonville, OR,
USA). IRT showed a higher temperature at the level of the me-
dial claw of the front right foot (T°-AGV 28.8°C) by compar-
ison with the lateral claw (T°-AGV 27.4°C); furthermore, the

medial interdigital area (SP01) showed a surface temperature
of up to 39.3°C (Fig. 1). 
The animal was bright and alert, the internal temperature of
38.5°C and a pulse of 80 beats/minute. Physical examination
revealed swelling and pain in the hoof area. There were no ex-
ternal skin wounds. 
Radiographic examinations were performed with portable ra-
diographic equipment AJEX Meditec© (140 H)15,16 and radi-
ographic films of dimensions 18cm x 24cm. The projections
used were dorsopalmar and dorsal 65° proximo-palmarodis-
tal oblique views, in order to observe the condition of the in-
terphalangeal joints and the metacarpal phalangeal joint (Fig.
2). The radiographic technique used for this region was 6.4 mAs
and 55 kV exposure. Radiographic images revealed evidence
of a dislocation, also called luxation, with angulation of the me-
dial distal interphalangeal joint and widening of the joint space.
A distinct circumferential soft tissue swelling is present from
the level of the medial metatarsophalangeal to the medial dis-
tal interphalangeal joint.
Diseases process of the distal interphalangeal joint and distal
phalanx are a common source of lameness in cattle that may
be life limiting. Diseases affecting the distal interphalangeal joint
and/or the phalanges include septic and non-septic arthritis,
luxations, septic and nonseptic pedal osteitis, and fractures17.
Common reported therapeutic options include radical surgi-
cal treatment by digital amputation and resection of the dis-
tal interphalangeal joint, or a conservative management by plac-
ing the healthy claw on a block to alleviate weight bearing on

Figure 2 - Radiographic images (A:dorsopalmar; B: dorsopalmar oblique) of the right front fetlock and foot obtained standing with the cow
bearing weight on its leg.
Dislocation (Luxation), angulation and widening of the joint space at the medial distal interphalangeal joint (arrow). A distinct circumferential
soft tissue swelling from the level of the medial metatarsophalangeal to the medial distal interphalangeal joint is present.

Figure 1 - Infrared Thermal image of front foot of the dairy cow
with the areas of interest: SP01, interdigital area (T°- 39.3°C); AR01,
medial claw (T°-AGV 28.8°C); AR02, lateral claw (T°-AGV 27.4°C).
(colors of temperatures are indicated on the lateral bar)
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the affected claw, facilitated ankylosis17, and fenestration of the
abaxial hoof wall, and implantation of gentamicinim-pregnated
collagen sponges18.
In this case, a conservative approach was selected based on the
experience of the veterinarian, the behavioural nature of the
animal, the absence of signs of bone or tissue infection and,
therefore, in agreement with the owner the cheapest solution
was chosen. Therefore, a curative and corrective trimming of
claws was made to the affected limb and the sound claw was
elevated by applying a “therapeutic” block to the sole of the
healthy digit (3.5 in height and formed to the size and shape
of the healthy hoof) to relieve the weight bearing from the af-
fected claw altogether (Fig. 3). This provided both pain relief
and aids in healing. The cow was treated topically with 10 g of
antibiotic dust (sulfanilamide, sulfaguanidine, benzylpenicillin

sodium, chlortetracycline hydrochloride) and intravenously with
1.1 mg/kg of flunixin meglumine.
Half-limb cast (also called low-limb cast or short cast) a syn-
thetic plaster type Delta-Lite * Plus was used for immobi-
lization of phalangeal joint (Fig. 3). The cast was placed from
a point immediately distal to the carpus extending to the
ground and encasing the foot and was kept for 25 days. The
cast immediately allowed the cow a fair support of the limb.
At the time of the removal, a slight medial swelling persists,
the likely outcome of the pseudo-arthrosis formed. A light
bandage was practiced to keep for a few days. The cow, al-
though without any rigid support, showed almost total sup-
port of the affected limb with mildly lame and a locomotion
score of 2 (on a scale of 1 to 5) 14.
A new radiographic evaluation was performed 40 days after
dislocation. The dorsopalmar oblique view showed a com-
plete joint ankylosis has taken place in the distal interpha-
langeal joint (Fig. 4).
Thorough examination and use of appropriate diagnostics in-
cluding radiography and thermography should help in reach-
ing a diagnosis. Early identification of lameness will help in ear-
ly treatment and management of the cause of the injury. The
management of lameness is centred on improving the welfare
of the cow. Diseases of the distal interphalangeal joint were com-
monly treated by amputation of the affected digit. However,
with only a single digit on one foot, the animal can no longer
be kept in accommodation with a slatted floor, walking on pas-
ture is difficult and the remaining digit has to bear extra weight,
with an increased risk of it becoming diseased, especially in
heavy cows and bulls, with fatal consequences. Although the
function of the ankylosed digit is reduced, it still plays a part
in bearing weight; movement at pasture and on slatted floors
remains satisfactory. These advantages make a conservative ap-
proach and a clinical management a more suitable technique
to apply to valuable animals or to those from which a long pro-
ductive life can still be expected. If successful, the procedure
allows a cow to have several more lactations and is therefore
economical whether it is carried out during or at the end of a
lactation.

ACKNOWLEDGMENTS

The study was supported by MSD - Animal Health (Italy) with
a Grant position applied in the Department of Animal Med-
icine, Productions and Health (MAPS), University of Padua.

References

1. Whay H.R., Main D.C.J., Green L.E., Webster A.J.F. (2003). Assessment
of the welfare of dairy cattle using animal based measurements: Direct
observations and investigation of farm records. Vet Rec, 153:197-202.

2. Collick D.W., Ward W.R., Dobson H. (1989). Associations between
types of lameness and fertility. Vet Rec, 125: 103-106.

3. Green L.E., Hedges V.J., Schukken Y.H., Blowey R.W., Packington A.J.
(2002). The impact of clinical lameness on the milk yield of dairy cows.
J. Dairy Sci, 85: 2250-2256.

4. Booth C.J., Warnick L.D., Grohn Y.T., Maizon D.O., Guard C.L., Janssen
D. (2004). Effect of lameness on culling of dairy cows. J Dairy Sci, 87:
4115-4122.

5. Gianesella M., Arfuso F., Fiore E., Giambelluca S., Giudice E., Armato
L. Piccione G. (2018). Infrared thermography as a rapid and non-inva-
sive diagnostic tool to detect inflammatory foot diseases in dairy cows.

Figure 3 - A) Claw block glued to sole surface and hoof wall of the
healthy digit to allow limited weight-bearing on injured digit. B) Low-
limb cast applied from the sole surface distally up to the midmeta-
carpus proximally for stabilization of the dislocation of the distal in-
terphalangeal joint.

Figure 4 - Dorsopalmar oblique view 30 days after clinical mana-
gement showed a complete joint ankyloses of the medial distal in-
terphalangeal joint.

FAILLACE_imp_ok  28/08/20  16:29  Pagina 191



Pol J Vet Sci, 21:299-305.
6. Manson J.F., Leaver J. D. (1988). The influence of concentrate amount

on locomotion and clinical lameness in dairy cattle. Brit Soc Anim
Prod, 47:185-190.

7. Logue D.N., McNully D., Nolan A.M. (1998). Lameness in the dairy
cow: pain and welfare. Vet Rec, 156:5-6.

8. O’Callaghan K.A. (2002). Lameness and associated pain in cattle chal-
lenging traditional perceptions. In Pract, 24:212-219.

9. Bargai U. (1989). Radiological diagnosis of the foot. In: Bovine Radiol-
ogy, Ed. Bargai U., Pharr J., Morgan J.P., 29-64, Iowa State University
Press, Ames, IA.

10. Kofler J., Geissbühler U., Steiner A. (2014). Diagnostic imaging in
bovine orthopedics. Vet Clin N Am Food Anim Pract, 30:11-53.

11. Nichols S., Lardè H. (2014). Noninfectious joint disease in cattle. Vet
Clin N Am Food Anim Pract, 30:205-223.

12. Stokes J.E., Leach K.A., Main D.C., Whay H.R. (2012). An investigation
into the use of infrared thermography (IRT) as a rapid diagnostic tool
for foot lesions in dairy cattle. Vet J, 193: 674-678.

13. Alsaaod M., Büscher W. (2012). Detection of hoof lesions using digital

infrared thermography in dairy cows. J Dairy Sci, 95: 735-742. 
14. Sprecher D.J., Hostetler D.E., Kaneene J.B. (1997). A lameness scoring

system that uses posture and gait to predict dairy cattle reproductive
performance. Theriogenology, 47:1179 1187.

15. Fiore E., Levi M., Gianesella M., Benazzi C., Morgante M., Beltrame A.,
Vaccaro C., Gentile A. (2016). Epiphysitis in fattening bulls: Radiologi-
cal and pathologic findings [Epifisiti nei bovini da carne: reperti radi-
ologici ed anatomopatologici]. Large Anim Rev, 22:43-45.

16. Fiore E., Perillo L., Marchesini G., Piccione G., Giudice E., Zumbo A.,
Armato L., Fabbri G., Gianesella M. (2019). Effect of parity on claw
horn lesions in holstein dairy cows: clinical and radiological study. An-
nals of Animal Science, 1: 147-158.

17. St. Jean G., Desrochers A. (2004). Treatment of pathological diseases:
foot and digits. In: Farm Animal Surgery, Ed. Fubini S.L., Ducharme
N.G., pp 323-330, St. Louis, MO, Elsevier.

18. Zulauf M., Jordan P., Steiner A. (2001). Fenestration of the abaxial hoof
wall and implantation of gentamicin-impregnated collagen sponges for
the treatment of septic arthritis of the distal interphalangeal joint in
cattle. Vet Rec, 149:516-518.

192 Conservative management of a distal interphalangeal joint dislocation of dairy cow in field...

FAILLACE_imp_ok  28/08/20  16:29  Pagina 192




