Published in IVIS with the permission of the WBC Close window to return to IVIS
WWW.ivis.org

Surgery of the bovine digits

Karl Nuss, Dr. med. vet., Dipl ECVS, PD, Department of Food Animals (Prof. U. Braun),
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I ntroduction

Lameness has an enormous impact on the welfare, production performance and fertility of
dairy cows. The prevalence of lameness can be calculated between 20.6 % and 30.2 % in a
lactation (26). Diseases of the foot account for more than 90 % of al cases of lameness.
Complicated claw diseases develop when the corium and subcutis barrier is overwhelmed and
deeper structures are affected. The clinical diagnosis is confirmed by means of nerve blocks,
synoviocentesis, radiography, ultrasonography and, less frequently, computer tomography.
Intravenous regional anaesthesia or a proximal nerve block at the proxima part of the
metacarpus/metatarsus are used for surgery. Treatment options for deep infections are digital
salvage techniques (resections) and removal of the affected digit (amputation).

Resections of the tissue in the bulb area and of the distal interphalangeal joint

Infections in the retro-articular area, in many cases originating from an ulcer of the sole or a
white line disease, are usually operatively approached from the pastern region. The infected
tissue is removed via a vertical incision on the plantar side, stretching from the dewclaw to the
sole ulcer area (27). The tendon sheath is opened aong the length of the incision. This allows
the subsequent removal of the deep digital flexor tendon, the podotrochlear bursa and the distal
sesamoid bone under visual control. The approach via a window in the sole, or via a horizontal
incision in the bulbs (5, 9, 11) makes resection more difficult and involves a greater risk of
unintentionally contaminating more proximal tissue. The distal sesamoid bone is removed with
a scalpel and a sharp periostal elevator, it can be split into two parts with a chisel, or pared out
with arongeur (4). If the synovia shows signs of infection or the joint cartilage is damaged, the
pedal joint should be resected. Ankylosis of the joint provides a better degree of long term
stabilisation. First, the tuberculum flexorium is curetted thoroughly to remove the site of the
primary infection and to ensure good distal drainage of the wound. Thereafter, a channel of
approximately 1.5 centimetre in diameter is drilled through the distal interphalangeal joint (1,
13).

If the origin of infection is located in the interdigital space, the infected area can be drilled out
via the same approach. The technique can be also used to preserve the claw after an open
fracture of the dista phalanx, which is usually characterized by an axial fragment and
communication with the joint (19). In such a case, the smaller fragment is extracted, and the
joint facets of the media phalanx and the remaining distal phalanx are removed with a drill.
After thisjoint resection procedure, the weight bearing should be improved by 10-12 days, and
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come back to normal after 2-3 weeks. The wound is nearly covered with horn after 8 weeks
and complete ankylosis of the joint should occur after 7-12 months.

If the infection of the joint is not originating from a sole ulcer, it can be opened for curettage
from a dorsal and abaxia approach. However, these approaches allow a less clear view of the
site of infection and post operative treatment is labour intensive and prolonged. The animals
show lameness for up to four months after surgery (3). Another method, the abaxial
fenestration by excising part of the abaxial claw wall, provides a good view of the joint (28).
Disadvantage are the lack of postoperative drainage and risk of damaging the distal sesamoid
bone. When the osteolytic areais small, it can be curetted and packed with cancellous bone to
promote healing (10).

Resection of the apex of the distal phalanx

After an injury to the tip of the claw where there is no subcutis protecting the bone, an
infection can spread very rapidly into the distal phalanx (7). The infected area of the phalanx is
approached from the sole for resection (17). Osteolytic bone is subsequently drilled out,
parallel to the dorsal wall of the claw, until only healthy bone is visible. Eight weeks after
operation, the defect is nearly covered with new horn. Alternatively the tip of the distal phalanx
can be removed with a wire saw (22). If more than one third of the pedal bone is infected the
marrow cavity of the pedal bone is likely to be involved, and digit amputation should be
performed.

Resection of the superficial and deep digital flexor tendon within the common digital
sheath.
The digita flexor tendons may require resection if they are infected during the course of a
tendosynovitis (16). Furthermore, the pouches of the tendon sheath often harbour pockets of
fibrin and purulent debris, which can only be completely removed after resection of the
tendons.

Surgery begins with an incision of the skin, five centimeters proximal to the dewclaw, in a
vertical direction. Close around the dewclaw, it then curves axially so as not to damage the
blood vessels and nerves lying in the abaxial region. After careful preparation of the subcutis,
the dewclaw can be folded to the abaxia side, alowing a straight incision through the
underlying fascia, the annular ligament and the tendon sheath. Then the tendons are
subsequently removed.

Resection of the proximal interphalangeal joint or the fetlock joint

The proximal interphalangeal joint can become infected as a result of injury, spread from a
local infection or hematogenous spread. If the primary cause is a interdigital phlegmon, other
synovial structures are often affected (12). The affected joint is drilled out using either a dorsal
approach (25), or combined with a second opening on the axial side (4). If a resection is not
economically feasible, or not possible from a medical point of view, a digit amputation is the
only viable alternative.

Resection of the fetlock joint is necessary if radiographic changes are found in subchondral
bone. Since the lateral and medial compartments communicate, it follows that they are
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simultaneously infected (6, 15). The joint is opened dorsally, by semicircular incision at the
level of the articular surface of the proximal phalanx, extending around to the collateral
ligaments (8, 15, 23, 24). To gain access to the palmar/plantar joint cavities, the joint is flexed
enough to pass the collateral ligaments axially, or separate incisions are made in the
pamar/plantar pouches. In advanced cases, as much of the articular cartilage as possible is
removed.

Resection of infected epiphyseal plates of the phalanges or the metacarpal/metatar sal
bones

Often the epiphysea plates of the metacarpus/metatarsus, and rarely of the phalanges, can
become infected by hematogenous spread. Surgical excision involves curettage of the affected
physis, and in advanced cases it may even necessitate the drilling out of the entire epiphyseal
plate (2). After surgery, awalking cast hasto be applied to stabilize the limb.

Fracturesand luxations

Fractures of the proximal phalanx or the metacarpal/metatarsal condyles may be amenable to
repair by internal fixation. Also, subluxation or luxation of the digits can be reduced and atorn
ligament replaced with a synthetic prosthesis (21).

Digit amputation

When amputating a digit, a ‘high’ amputation at the level of the proximal phalanx is preferred
(18). Our patients were operated using the method described by Pfeiffer, whereby skin flaps
are created which are then sutured together over the remaining tissue (20). The distal end of the
proximal phalanx can be removed either with a wire saw, or with an amputation saw. The
surgical preparation is done under visual control. If no abscess is present in the coronary area
and no contamination has occurred during the procedure, the wound can be closed with single
interrupted sutures. Otherwise, the wound is only partially sutured and a tampon is placed in
the wound cavity. Another *high’ amputation procedure is the exarticulation at the level of the
proximal interphalangeal joint. The second phalanx can be removed from a distal approach,
carried out after a skin incision along the coronary band, or by circular skin incision at the level
of the proximal interphalangeal joint. The medial phalanx can aso be drilled out from a distal
approach with alarge Forstner-drill (1).

Résumé (Chirurgie du pied chez le bovin)

Les maladies des onglons sont les causes principal es de boiteries chez le bovin. Trois pourcent
de ces maladies sont dues a des infections profondes du pied, causées par une blessure ou un
ulcere de sole. En regle générale, ces cas compliqués ne peuvent étre traités que
chirurgicalement. Les techniques fréquemment utilisées seront brievement évoquées dans le
texte. Il est important de faire la distinction entre les opérations nécessitant |’amputation et
celles ou I’ on doit conserver I’ onglon (résection). La résection sera réservée aux articulations et
aux os constituant les articulations interphal angiennes du pied. Ce traitement est techniquement
plus difficile et le risque de complications plus élevé comparé a |I’amputation. Par contre, il
permet une vie productive plus longue et une démarche plus normale (14). En comparaison,
I”amputation al’ avantage d’ éliminer complétement et rapidement I’ infection.
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