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biomechanics of, 67–69
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complications of, 92–93
distraction arthrodiastasis, 90–92
frame removal in, 94
limitations of, 66–67
wire considerations in, 69–74

AO/ASIF system, for subtalar arthrodesis. See
Synthes1 tubular external fixation.

Arthrodesis, external fixation for
ankle, 166–169
calcaneocuboid, 54–56
first metatarsocuneiform, 33–35
first metatarsophalangeal, 30–32
naviculocuneiform, 57–58
subtalar, 181–194
talonavicular, 56–57
tarsometatarsal, 52–54
tibiocalcaneal, 16, 85–89
tibiotalar, 16, 74–85
triple, 16, 89–90

Arthrodiastasis, distraction, 90–92

Arthropathy, Charcot. See Charcot foot
and ankle.

B

Blood vessels, injury of, in external
fixation, 92

Bone block distraction, in calcaneocuboid joint
arthrodesis, 54–56

Bone graft, external fixation for, 36

Brachymetatarsal, correction of, external fixa-
tion for, 36–38

C

Calcaneocuboid joint, arthrodesis of, external
fixation for, 54–56

Calcaneus, fractures of, external fixation for,
169–170

Callus distraction, external fixation for, 19

Cast, versus external fixation, 13

Cavovarus foot, external fixation for, 49

Cavus foot, midfoot osteotomy for, external
fixation for, 58–59

Charcot foot and ankle, 97–117
definition of, 97
external fixation for, 19, 49–52, 59–60

goals of, 98–100
postoperative care in, 112–116
surgical options in, 101–103
techniques for, 104–112

incidence of, 97–98
stages of, 98

Charnley, J.C., external fixation devices of, 5

Clubfoot, correction of, external fixation for,
17–18

Compression, in forefoot applications, external
fixation for, 30–36

Contractures, in trauma, external fixation for,
174, 176

D

Deformities, external fixation correction of,
16–18
in midfoot, 47–49
lower leg. See Lower leg deformities.
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Distraction
arthrodiastasis, 90–92
in forefoot applications, external fixation

for, 36–40

Dynafix external fixation system, for forefoot,
27–29

Dynamization, in external fixation, 21

E

Edema, in external fixation, 22

Elderly persons, external fixation in, 22

Equinus deformity
external fixation for, 49
in Charcot foot, 99

External fixation
advantages of, 12–13, 66
complications of, 20–22

in forefoot, 40
in rearfoot, 92–93

disadvantages of, 13–14
in forefoot applications, 30
in rearfoot applications, 66–67

for Charcot foot reconstruction. See
Charcot foot and ankle, external
fixation for.

for deformity correction, 16–18, 47–49,
119–157

for subtalar arthrodesis, 181–194
for trauma, 15–16, 35, 47–49, 159–180
forefoot applications of, 27–44
fracture after, 21
history of, 1–8, 9–11, 119, 125, 127
indications for, 14–20, 46–47, 180
midfoot applications of, 45–63
monolateral devices for, 11
patient selection for, 22–24
psychologic issues in, 23–24
rearfoot applications of, 97–117
removal of, 21
ring devices for, 11
self-care in, 22–23
training for, 11–12, 14
types of, 11–12, 127, 129

F

Forefoot, external fixation applications in,
27–44
bone grafts, 36
brachymetatarsal correction, 36–38
complications in, 40
compression, 30–36
devices for, 27–30
distraction, 36–40

first metatarsocuneiform joint arthrode-
sis, 33–35

first metatarsophalangeal joint arthrode-
sis, 30–32

fractures, 35
Freiberg’s disease, 39–40
hallux limitus/rigidus, 39
management in, 40–41
osteotomy, 35–36
shortened first metatarsal, 38–39
soft tissue contraction, 40

Fracture(s), external fixation for
calcaneal, 169–170
Lisfranc’s, 47–49
metatarsal, 35, 170–172, 174–175
open, 15–16
phalanges, 170–172, 174–175
pilon, 15
talar, 160, 162–166, 169
tibial, 160, 162–166

Freiberg’s disease, external fixation for, 39–40

H

Half-pin fixator, for tibiotalar arthrodesis, 82,
84–85

Hallux limitus/rigidus, external fixation for, 39

Hindfoot. See Rearfoot.

Hoffman, Raoul, external fixation devices of,
4, 11

I

Ilizarov, Gavriel A., external fixation devices
of, 6–8, 119, 125, 127
for tibiotalar arthrodesis, 77–82

Infections, in external fixation, 13, 21, 93,
176–177

Internal fixation, versus external fixation,
13–14

J

Joint(s), subluxation of, in external fixation, 22

L

Lambotte, Albin, external fixation devices of,
2–3, 10

Leg, lower, deformities of. See Lower leg
deformities.

Limb length discrepancies, external fixation
for, 20
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Lisfranc’s fracture, malunion in, external fixa-
tion for, 47–49

Lower leg deformities, external fixation cor-
rection of
anatomic considerations in, 120–124,

126, 129–136
devices for, 127, 129
malalignment evaluation in, 141–143
planning for, 136–143
rotational, 146–147, 150–154
short tibia, 144–145, 148–150
tibial angulation, 133, 145, 148
versus normal values, 137–141

M

Malgaigne, Jean-Francois, external fixation
devices of, 1, 10

Malunion, external fixation for, 18–19
Lisfranc’s, 47–49

Metatarsal(s)
fractures of, external fixation for, 35,

168–170, 172–173
short, correction of, external fixation for,

36–39

Metatarsocuneiform joint, first, arthrodesis of,
external fixation for, 33–35

Metatarsophalangeal joint, first, arthrodesis of,
external fixation for, 30–32

Midfoot, external fixation applications in,
45–63
angular deformity, 47–49
calcaneocuboid arthrodesis, 54–56
cavus osteotomy, 58–59
Charcot reconstruction. See Charcot foot

and ankle.
devices for, 46
indications for, 46–47
naviculocuneiform arthrodesis, 57–58
osteomyelitis, 49–52, 59
talonavicular arthrodesis, 56–57
tarsometatarsal joint realignment and

arthrodesis, 52–54

N

Naviculocuneiform joint, arthrodesis of,
external fixation for, 57–58

Nerve injury, in external fixation, 92–93

Neuropathy, Charcot. See Charcot foot
and ankle.

Nonunion
external fixation for, 18–19
in external fixation, 22

O

Open fractures, external fixation for, 15–16

Orthofix external fixation system, for forefoot,
27–29

Osteoarthritis, synovectomy for, external fixa-
tion after, 16

Osteoarthropathy, Charcot. See Charcot foot
and ankle.

Osteomyelitis, midfoot, external fixation for,
49–52, 59

Osteotomy
for cavus foot, external fixation for,

58–59
of metatarsals, external fixation of,

35–36

P

Pain, in external fixation, 22

Parkhill, Clayton, external fixation devices of,
2, 10

Pediatric patients, external fixation in, 22

Pennig external fixation system, for forefoot,
27–28

Phalanges, fractures of, external fixation for,
168–170, 172–173

Pilon fractures, external fixation for, 15, 158,
160–164

Psychologic issues, in external fixation, 23–24

R

Rearfoot, external fixation applications in,
65–96
biomechanics of, 67–69
capabilities of, 66
circular, 67–69
complications of, 92–93
distraction arthrodiastasis, 90–92
frame removal in, 94
limitations of, 66–67
tibiocalcaneal arthrodesis, 16, 85–89
tibiotalar arthrodesis, 16, 74–85
triple arthrodesis, 16, 89–90
wire considerations in, 69–74

Rheumatoid arthritis, subtalar arthrodesis in,
external fixation for, 183–188

Rockerbottom foot, external fixation for,
49–52
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S

Sagittal deformity, of midfoot, external fixation
for, 49

Screw fixation, of first metatarsocuneiform
joint arthrodesis, external fixation with,
33–35

Skewfoot, external fixation for, 48–49

Soft tissue
contraction of, prevention of, external

fixation in, 40
injury of, in external fixation, 21

Subtalar joint, arthrodesis of, external fixation
for, 181–194
case studies of, 185–193
in joint degeneration, 190–193
in rheumatoid arthritis, 185–190
indications for, 180
postoperative management in, 185
technique for, 182–185

Synovectomy, for osteoarthritis, external fixa-
tion after, 16

Synthes1 tubular external fixation, for subtalar
arthrodesis, 181–194
case studies of, 185–193
in joint degeneration, 191–193
in rheumatoid arthritis, 185–190
indications for, 182
postoperative management in, 185
technique for, 182–185

T

Talonavicular joint, arthrodesis of, external
fixation for, 56–57

Talus, fractures of, external fixation for, 160,
162–166, 169

Tarsometatarsal joint, arthrodesis of, external
fixation for, 52–54

Tibia
angulation of, external fixation correction

of, 133, 145, 148

deformities of. See Lower leg deformities.
pilon fractures of, external fixation for,

15, 160, 162–166
rotational deformity of, external fixation

correction of, 146–147, 150–154
short, external fixation correction of,

144–145, 148–150

Tibiocalcaneal joint, arthrodesis of, external
fixation for, 16, 85–89

Tibiotalar joint, arthrodesis of, external fixation
for, 16, 74–85

Trauma. See also Fracture(s).
external fixation for, 159–180

ankle arthrodesis, 166–169
ankle joint bridging, 160, 162–166
calcaneal fractures, 169–170
contractures, 176, 178
Ilizarov technique for, 172–173,

176–179
metatarsal fractures, 170–172,

174–175
phalangeal fractures, 168–170,

174–175
talar fractures, 169

Triple arthrodesis, external fixation for, 16,
89–90

V

Valgus deformity, of midfoot, external fixation
for, 48–49

Varus deformity, of midfoot, external fixation
for, 48–49

W

Wires, in external fixation
of first metatarsocuneiform joint arthrod-

esis, 33–35
of first metatarsophalangeal joint arthrod-

esis, 30–32
of rearfoot procedures, 69–74
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