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Introduction

The foot pads are specialized skin structures which provide a
shock absorbing, abrasion resistant surface.16 The pad includes the
thick epidermis, the dermis, and the subcutaneous cushion. The pads
are named according to their anatomical location [Figure 1]. In car-
nivores, there is a carpal pad but no tarsal pad. The metacarpal and
metatarsal pads underlie the metacarpophalangeal and metatarso-
phalangeal joints, respectively. There is a digital pad located at the
distal interphalangeal joint of each digit24 [Figure 2]. In this paper the
digital pads and the metacarpal/metatarsal pads will be referred to
collectively as the "foot pads."

A study "on dogs showed that the vertical force exerted on the
front foot pads is about 1.1 times the body weight, while that of the
back foot pads is 0.8 times the body weight. As a dog ambulated, there
was a "retarding force" associated with the front foot pads and an
"accelerating force" associated with the back foot pads. Vertical forces
exerted on the foot pads were nearly 10 times greater than horizontal
forces.8 It is obvious that foot pads undergo considerable stress and
serve a very important function in an animal's ambulation. A damaged
or missing foot pad can render a limb nonfunctional even if the re-
mainder of the limb is normal. Various causes have been reported for
foot pad abnormalities [Table].

The primary purpose of this paper is to describe some surgical
options which the practitioner may consider for replacing foot pad
tissue when it has been lost or it is abnormal. The paper is based on
case histories of animals and it includes some "do's" and "don'ts" that
have been learned through experience. Foot pad replacement tech-
niques are indicated primarily for replacing foot pads that have been
lost due to trauma.

When evaluating a foot pad abnormality where trauma has not
been a factor in the history or it is uncertain whether trauma was the
inciting factor, the practitioner should perform a thorough examina-
tion of the animal to ascertain if more than surgery is indicated. For
instance, neoplasia of a foot pad may require surgical excision fol-
lowed by reconstruction and chemotherapy or radiation therapy. An
example of a foot pad abnormality where surgery would be contrain-
dicated would be feline foot pad abnormalities resulting from feline
respiratory virus infections.
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Figure 1—Nomenclature for foot pads.
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Figure 2—The relationship of foot pads to bones of the
distal thoracic limb. The relationship is the same for the
pelvic limb distal to the tarsus.

Evaluation of foot pad injuries of unknown
etiology should include such ancillary tests as bac-
terial and fungal cultures, histopathological ex-
amination, feline leukemia virus antigen test (cats),
and serum chemistries.4'15'19 Electron microscopi-
cal examination, direct immunofluorescent test-
ing, and viral isolation also have been described.4'16

Metacarpal or Metatarsal Pad
Repositioning and Digital Amputation

Degloving injuries of the foot are common. The
skin often is removed from the dorsum of the foot,
leaving the foot pads intact due to their stronger
connective tissue attachments to the underlying
bone. If allowed to heal as an open wound, the
wound contraction may pull the metacarpal or
metatarsal foot pad out of alignment so that weight
borne on the distal ends of the metacarpal or met-
atarsal bones would not be directed into the cen-
tral part of the pad. Ulceration may result. If the
injury involves loss of some of the metacarpal or
metatarsal bones, or if fractures heal in a mala-
ligned position, the problem may be worse. In ad-
dition, digits may be pulled out of line so they
project abnormally from the foot, thus being sub-
jected to more trauma [Figures]. This is true es-
pecially if the nails do not contact the walking
surface. The nails do not wear properly and snag
easily on rugs and ground vegetation.

Repositioning the metacarpal or metatarsal pad
may require excision of some of the distal ends of

Table

Etiology of Foot Pad Pathology

1. Bacterial granulomas (Mycobacteria, Actinomyces spp.,
Nocardia spp.)19

2. Mycotic granulomas (mycetoma, sporotrichosis, systemic
mycosis [esp. cryptococcosis])16'19

3. Eosinophilic granuloma complex19

4. Plasma cell pododermatitis16'19

5. Neoplasia (esp. squamous cell carcinoma, sarcoma,
mastocytoma, liposarcoma, eccrine sweat gland tumor,
melanotic tumors, and lymphosarcoma)3'18'19

6. Foreign body granulomas19

7. Trauma (physical, chemical, thermal)16'19'20

8. Arteriovenous fistula10

9. Autoimmune disorders (possible)11'15'16'19

10. Feline respiratory virus5'6

11. Multiple cutaneous horns, possibly caused by feline
leukemia virus4

12. Acute hepatitis sequel (possible)14

13. Sensory nerve loss - trophic ulcers7

14. Vasculitis16

the metacarpal or metatarsal bones to allow repo-
sitioning of the pad directly under the ends of the
bones [Figures]. Amputation of abnormally pro-
jecting digits and nails will provide a smooth con-
tour to the foot [Figure 4].

Occasionally, all of the digits are lost as the
result of frost bite, traumatic amputation (leg hold
traps), pressure necrosis (tight cast or bandage), or
other causes. The same basic procedure described
above can be considered for nrovidin£ a weight-
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Figure 3—Adegloving injury of pelvic limb which healed by
contraction and epithelialization. The metatarsal foot pad
was pulled to one side so that weight bearing resulted in
ulceration. The digits projected abnormally and the nails
grew excessively since they did not contact the ground. An
eliptical segment of skin was excised (broken line), and the
distal ends of metatarsal bones were removed. The pad
was rotated back under the metatarsal (arrow) and sutured.

J
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Figures 5A, SB, 5C—(A) Necrotic digits with viable meta-
carpal pad. (B) Digits amputated at metacarpophalangeal
articulation and metacarpal pad being rotated into position.
(C) Metacarpal pad sutured in position.

bearing foot if the metacarpal or metatarsal foot
pad is still intact. After amputating necrotic digits
or debriding remnants of remaining digits, the met-
acarpal or metatarsal pad is rotated forward and
sutured in place over the distal ends of the meta-
carpal or metatarsal bones [Figures 5A, SB, 5C].

If only one digit, or the second and fifth digits
remain on a foot, their amputation should be con-
sidered for cosmetic and functional reasons. If left
in place, they could snag on carpets and ground
cover. An alternative would be to follow a "wait and
see" course, depending upon the pet owner's wishes
and the dog's environment.

Following surgery, a small amount of antibiotic
ointment3 on an absorbent nonadherent padb is
placed over the surgical site. A bulky wrap of ab-
sorbent cushioning material0 and tape are applied.
Further nrotection of the surgical site is orovided

Figure 4—Foot from Figure 3, one year postoperatively. The
metatarsal foot pad (arrow) provided a walking surface.
Digit amputation provided a smooth contour to front of the
foot.

Figure 6—Chronic nonhealing wound of a metacarpal foot
pad.

by incorporating a metal spoon-type splintd in the
bandage. Bandages should be changed daily if
drainage is copious. As drainage decreases, band-
age changes may be less frequent. Bandaging is
continued for at least 21 days. Following this, the
bandages may be less bulky and may be left off the
foot for gradually longer periods to allow the tis-
sues to adapt to the stress which will be placed on
them.

The advantages of these procedures are that
they are relatively simple and they allow the sur-
geon to utilize functional foot pad tissue to salvage
a surface for the animal to walk on, thereby pre-
venting amputation of a limb.

Phalangeal Fillet" Technique

Abrasion injuries, chemical or thermal burns,
or chronic nonhealing wounds can result in de-
fects in the metacarpal and metatarsal foot pads
[Figure 61. These defects can be replaced with the
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foot pad of a digit using a modification of the "fin-
ger fillet" technique described for humans.2'22 In
humans, the bones are removed from a useless fin-
ger, retaining the skin with its blood and nerve sup-
ply. The skin is used to replace scar tissue on
another finger or the dorsum or the palm of the
hand.2

In dogs, the digit nearest the defect is selected
for filleting. A rectangular segment of skin is re-
moved from the palmar/plantar interdigital skin
between the edge of the digital pad and the edge
of the metacarpal or metatarsal pad lesion [Fig-
ure 7A]. The proximal, middle, and distal phalanges
of the digit are removed by cutting the joint cap-
sules and ligamentous attachments and bluntly
dissecting as close to the bone as possible. This
leaves the blood and nerve supply to the skin intact
[Figure 7B]. The edge and surface of the pad defect
are debrided, and the digital foot pad of the filleted
digit is folded back on its neurovascular pedicle of
skin to cover the defect. The edges of the digital
pad are sutured to the edges of the pad defect [Fig-
ures 7C, 7D].

An alternate technique, which is easier but is
more time consuming, is to fillet the digit from a
single longitudinal incision on the dorsum of the
digit [Figure 7A1]. After filleting, the skin is closed,
leaving an opening for drainage where the claw was
removed, and is allowed to heal for 14 days [Fig-
ure 7B']. At this time, the palmar/plantar interdigi-
tal skin is removed and the digital pad is transposed
into the defect [Figures 7C, 7D].

Postoperative bandaging of the foot is the same
as that described for the previous surgical proce-
dures and is continued until the tissues have ad-
justed to the stress placed upon them [Figure 8].

Skin Grafts
Cats' feet that have been bandaged too tightly

following onychectomy may develop avascular ne-
crosis leading to sloughing of the digits and foot
pads [Figure 9]. The cat has a functional limb prox-
imal to the foot but no weight-bearing tissue on the
foot. Based on two cases, one of the authors (Dr.
Swaim) has found that full-thickness skin from the
body can be used to replace foot pad tissue if the
cat is a house cat that spends most of its time on
carpets21 (which is usually the case with declawed
cats). The simplest technique that has been used
is to place a full-thickness mesh graft over the
defect.21

After removing useless remnants of the digits
and necrotic tissue, the foot is bandaged until a

Palmar/Plantar fillet and
Immediate Transposition

1

iitL

Dorsal Fillet and
Delayed Transposition

14 Day Delay

Figures 7A, 7B, 7C, 7D—Palmar/Plantar Fillet, Immediate
Transposition: (A) A rectangular segment of skin is re-
moved between the metacarpal pad lesion and the nearest
digital pad. (B) Removal of the proximal, middle, and distal
phalanges ("filleting"). (C) The digital pad flap is rotated
into the defect. (D) The digital pad flap sutured in place.
Dorsal Fillet, Delayed Transposition: (A1) Filleting the digit
from the dorsum. (B1) Sutured skin with a small hole for
drainage. Wait 14 days, then perform steps C and D (above).

healthy bed of granulation tissue has formed. Any
viable foot pad tissue that remains should be main-
tained. At a later date this tissue could be reposi-
tioned to help cover a particular pressure point
that might develop.

The lateral thoracic area and involved limb are
prepared for aseptic surgery. A sterile piece of tow-
eling is used to make a pattern of the defect. This
pattern is placed on the lateral thoracic donor area
and traced around. The graft is taken from the do-
nor area and affixed dermal side up to a piece of
sterile cardboard by means of stay sutures placed
through the edge of the graft and pulled through
slits in the edge of the cardboard. All subcutaneous
tissue is removed from the dermis, and a num-
ber 11 scalpel blade is used to cut parallel rows of
staggered slits in the skin, with the slits being about
1 cm long, 0.5 cm apart [Figure 10].21

The graft is removed from the cardboard, placed
over the foot defect and sutured to the wound edges
with simple interrupted sutures of 4-0 polypropy-
lene.6 Tacking sutures are placed through the mesh
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Figure 8—Healed phalangeal fillet technique on foot in Fig-
ure 6. (From Swaim, S.F.: Reconstruction of Problem Skin
Defects on the Limbs, Proceedings of the American Animal
Hospital Association 49:1982

Figure 10—Full-thickness skin from the cat's thorax
stretched dermal side up on a piece of cardboard by silk
stay sutures. The skin has been meshed with a scalpel
blade.

openings [Figure II].21 Postoperative bandaging, as
described previously for the other procedures is
used until the tissue has healed [Figure 12].

An advantage of this procedure is that the skin
is transferred to the lesion in one step. Meshing
allows the graft to fit into the irregularities of the
wound surface, allows fluid drainage from under
the graft, and allows sutures to be placed through
the meshes to immobilize the graft. In addition,
full-thickness mesh grafts take well.

Pouch Flaps

Pouch flaps, or their modifications, have been
described for reconstructing lower extremity skin
defects on the dorsum of the feet in dogs and
cats.1'9'13'20'23'25 These flaps also could be used for
replacing foot pad tissue in house cats that walk
on carpets.

After a healthy bed of granulation tissue has
formed on the foot area, the skin on the affected

Figure 9—Avascular necrosis of a cat's foot with slough of
the digits and metacarpal pad.

Figure 11—Mesh graft applied to the cat's foot in Figure 9
after foot debridement (From Swaim, S.F.: Principles of mesh
skin grafting. Comp Cont Ed 4:198, 1982.)

Figure 12—Healed mesh graft. The hair is starting to re-
grow. The footpad replacement skin is becoming more du-
rable as bandages are left off for longer periods (From
Swaim, S.F.: Principles of mesh skin grafting. Comp Cont
Ed 4:198, 1982.)

limb and the ipsilateral thoracoabdominal area is
prepared for aseptic surgery. If any viable foot pad
tissue remains at the distal end of the stump, it
should be retained. The limb is positioned along
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Figure 13A Figure 13B

Figure 13C

\

Figure 13D

Figures 13A-13D—(A) Foot skin defect is placed under a pouch flap on a cat's side. (B) The edges of the pouch flap are
sutured to the proximal and distal edges of the foot defect. Tacking sutures hold the flap against the wound. A Penrose
drain allows drainage. (C) After 14 days, the flap pedicles are cut long enough to allow skin to cover the medial side of the
foot. (D) The donor site is closed with sutures after transfer of the flap to the foot.

the animal's side, and two parallel dorsoventral in-
cisions are made on the lateral aspect of the thorax
or abdomen, with the distance between incisions
being equal to the distance between the retained
pads and the proximal edge of the defect. The skin
between the two incisions is undermined to create
a bipedicle flap, and the affected foot is placed
under the flap [Figure ISA]. If no pad tissue re-
mains at the end of the stump, only one incision
is made in the thoracoabdominal skin and the ad-
jacent skin is undermined to accommodate the foot
stump. Simple interrupted sutures are used to join
the edge(s) of the flap to the edge(s) of the wound.
A few sutures may be left out at the most ventral
aspect of the flap to allow drainage to occur, or a
small Penrose drain may be placed under the limb-
flap area for drainage. Two or three tacking sutures
may be used to help immobilize the flap over the
defect [Figure 13B].

The limb is bandaged against the body for 14
days, with periodic bandage changes. At 14 days,

the skin is incised from the thoracoabdominal do-
nor area at a sufficient distance from the stump so
as to supply enough skin to cover the medial aspect
of the foot stump [Figure 13C]. Because of the mo-
bility and elasticity of the thoracoabdominal skin,
the defect left at the donor site is closed by under-
mining and moving the skin edges together [Figure
13D].20 Bandaging of the foot is as described
previously.

An advantage of this technique is that it takes
only two procedures to place full-thickness, fully
haired skin on the foot. Disadvantages are that some
cats might not tolerate having a leg bandaged along
their side, and this technique may cause some tem-
porary stiffness of the limb when it is unbandaged
from the side.

llibed Pedicle Flap

Tubed pedicle flaps have been used to move
skin from the proximal aspect of a limb to the met-
atarsal area.12 A tubed pedicle of skin has been
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Figure 14A Figure 14B

Figure 14C Figure 14D

Figure 14E Figure 14F

Figures 14A-14F—(A&B) A rectangular piece of sterile towel being used as a pattern to determine width and length of a
tubed pedicle flap to transfer skin to a cat's foot. (C) Tubed pedicle flap constructed. (D) After 14 days, a "pancake" of skin
large enough to cover the foot is incised and sutured at the tube's proximal end. (E) After 14 days, the "pancake" is incised,
elevated, and rotated to cover the foot. (F) After 14 days, the tubed pedicle is discarded.

used to transpose a "pancake" of skin from the
proximal-lateral aspect of the pelvic limb to the
foot. This technique was used on a cat that would
not tolerate having its leg bandaged along its side

for a pouch flap, and the owners did not want the
limb amputated. To perform the procedure, a rec-
tangular piece of sterile towel is laid over the lateral
aspect of the leg parallel to the long axis of the tibia.
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The long edges of the towel are pinched together
along with the underlying skin to determine the
width of flap that can be made and yet allow clo-
sure of the skin on the leg [Figure 14A]. The piece
of towel is cut to a length long enough to allow the
proximal end to rotate to the proximal edge of the
defect when the distal end is held stationary [Fig-
ure 14B], Using this pattern, a tubed pedicle is con-
structed and allowed to heal for 14 days [Figure 14C].

At the end of 14 days, a "pancake" of skin large
enough to cover the foot defect is incised on the
proximal end of the tubed pedicle and sutured back
in place as a delaying procedure to increase the
blood supply going into the flap via the tube [Figure
14D]. After another 14 days, the pancake is incised
again and rotated into position and sutured over
the foot defect [Figure 14E]. Fourteen days later,
after the "pancake" has healed in place, the tube is
excised and its areas of attachment are trimmed
and sutured [Figure 14F]. Postoperative bandaging
is as described previously.

The advantages of the technique are that the
cat does not have to have its leg bandaged along its
side and the technique provides full-thickness fully
haired skin to cover the foot [Figure 15]. The dis-
advantages of the technique are that it requires
many stages, considerable time (14 days between
each stage), and many bandage changes before the
procedure is complete.

Do's and Don'ts

Do's

1. Before performing surgery, a thorough exami-
nation should be performed on animals with
chronic nonhealing foot pad wounds, including
histopathological examination of the wound
tissue.

2. If histopathological examination reveals chronic
nonhealing tissue, the wound should be
thoroughly debrided since the chronic granu-
lation tissue may have foreign material (ie—dirt,
sand, etc.) embedded in it as a result of the an-
imal walking on the foot in an unprotected state.

3. Place strong absorbable subcutaneous sutures
(3-0 undyed polyglycolicf acid or polyglactin 910g)
in foot pads to help support the tissues.

4. Use a combination tension-apposition suture
pattern, such as far-near-near-far sutures, in the
foot pad. Use a nonabsorbable monofilament su-
ture material (ie—3-0 polypropylene).

5. Prevent the animal's weight from splaying the
nad outward which causes the sutures to cut

Figure 15—Full-thickness, fully haired skin on a cat's foot
one year after transfer by means of a tubed pedicle flap.

through the tissues. Ideally, the dog's limb should
be bandaged in a non-weight-bearing position
for 10 to 14 days, especially on large dogs. An
alternative is to incorporate a metal spoon-type
splint in the bandage for this period of time.

6. Keep the animal's foot elevated during surgery
and use a tourniquet or Esmarch's bandage on
the limb to provide good hemostasis.

7. Bandage a cat's leg along its side a day or two
before performing a pouch flap to ascertain if
the cat will tolerate such a bandage. Do not be
surprised if a cat is temporarily unable to stand
and walk following the application of a body en-
circling bandage, since this tends to interfere
with proprioception.17

8. Always adhere to the philosophy of considering
the least expensive, least time consuming, and
easiest techniques first. Consider the more in-
volved techniques as the situation dictates.

Don'ts

1. Do not try to transpose new foot pad tissue into
a foot pad wound that is caused by abnormal
foot position resulting from tendon malfunction,
bone misalignment, or nerve damage. Until the
underlying cause is corrected, the new pad will
wear through as did the original pad. A tech-
nique has been described for treating trophic
metacarpal pad ulcers in dogs caused by sen-
sory nerve loss. A neurovascular island flap from
the dorsum of the foot based on the dorsal com-
mon digital vessels and nerves has been used for
the procedure with limited success.7
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2. Do not try to replace foot pad tissue with full-
thickness haired skin on a dog. The tissue does
not undergo metaplasia to pad-type tissue and
the physical stress placed on the tissue by a dog
is greater than that for a cat—especially a house
cat kept on carpets.

3. Do not be hasty in transposing foot pads in the
presence of what appears to be a large defect in
the metatarsal or metacarpal pad. With proper
bandaging, many of these wounds may heal
completely by contraction.

aBacitracin, Neomycin, Polymixin, E. Fougera and Co., Hicksville, NY

''Telfa Pads, The Kendall Co., Hosp. Products, Boston, MA

'Kerlix Rolls, The Kendall Co., Hosp. Products, Boston, MA
dMason Meta Splint, United Veterinary Specialist, Phoenix, AZ

''Prolene, Ethicon Inc., Somerville, \J
fDexon, Davis and Geek, American Cyanamid, Pearl River, NY

•Vicryl, Ethicon, Inc., Somerville, NJ
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