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A
Acumed™, 219
Anterior sunken fragments
case example, 87-98
metaphyseal comminution and, 87
Approaches
central, 49
combined volar and dorsal mini, 362-364
dorsal, 49, 304-310, 343
dorsal ulnar, 200-202, 213, 233
extended flexor carpi radialis, for jammed fragment,
299-301
foveal, 213, 217-218, 219-220, 221-222
Henry, 19-21, 111, 182,311
Orbay, 299-300
radial, 19-21
transverse, 49
ulnar head, 213, 230-232
ulnar neck, 237
ulnar styloid; 213, 271
volar-ulnar, 45
volar-ulnar and volar-radial, 46-48
Arthrodesis; arthrescopic, 291-293
Arthroscopic resection.arthroplasty, 287, 288-290
Arthroscopy
for die-punch fracture treatment, 74-85
dry technique
burring, 61
case example of lunate fossa fracture, 70-72
caveats, 69-70
correction of rotated facet or fragment, 67
flushing the joint, 62, 63
introduction of arthroscope, 65
irrigation, 69
reduction of depressed fragment, 66
reduction of free osteochondral fragments, 68
suction, 60-61
visualization, 62
limitations with metaphyseal-diaphyseal fracture re-
pair, 189
optical illusion image, 90-92
portal placement, 56-57
setup
instruments, 52, 55-56
patient prep, 51-52, 64
tourniquet placement, 51-52
traction, 51, 53-54, 64
timing of, 51
wet technique, 58, 59
Articular view
of rim fracture, 145
technique for obtaining, 7
of volar shear fracture, 114
Autofix-type screws, 219
Autofix™ screws, 215, 352, 363

B
Bone anchor, for distal radioulnar joint stabilization, 312,
316
Bone graft packing, 194, 203, 227, 308
Bone graft, vascularized versus nonvascularized, 206
Buttress plating
considerations for, 112
for rim fractures, 142-155
for single volar-ulnar fragments, 45
for small fragments, 102-110
for volar shear fracture, 111-119, 120-126

C
Carpal tunnel syndrome, algorithm for assessing and
treating, 15
Case examples
anterior sunken fragment, 87-98
complicated rim fracture, 143-155
compound intra-articular distal radius and ulna frac-
ture with crush injury, 200-202, 202-208
die-punch fracture, 74-86
distal radius fracture with loose bodies, joint narrow-
ing, and lunate dorsiflexion, 40-43
explosion-type fractures
complex marginal volar shearing with-five-articular
fragments and rim-type fracture, 252-260
four to seven fragments, 239-250
ulnar pillar comminttion, sunken free osteochondral
fragment, displaced ulnar styloid, and sigmoid
notch derangement, 261-271
forearm crush injury, 200-202
free osteochondral fragment, 130-139
intra-articular distal radius fracture and comminuted
ulnar head, 221-222
large radial styloid fragment and dorsal ulnar radial
avulsion, 173-178
lunate fossa fracture, 130-139
malunion
acute intra-articular jammed fragment, 299-301
arthroscopic arthrodesis, 291-293
complex intra-articular, 311-323
extra-articular distal radius fracture, arthroscopic
management, 273-281
intra-articular distal radial fracture with scaphoid
fossa step-off, dorsal radiocarpal dislocation,
and ligament avulsion, 291-293
intra-articular distal radial fracture with ulnar carpal
translocation, scapholunate dissociation and
extension-blocking fragment, 288-290
intra-articular jammed fragment, 302-310
intra-articular, painful, 337-356
metatarsal graft, 294-297
massive metaphyseal-diaphyseal comminution with
ulnar fracture, 196-200
metaphyseal-diaphyseal comminution with articular
comminution, 191-195
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Case examples—cont'd
perilunate dislocation, 184-187
perilunate injury with radial styloid fragment,
161-172
revision of extra-articular distal radius and ulnar frac-
ture, 223-229
rim fracture with metaphyseal comminution and
jammed free osteochondral fragment, 143-155
scaphoid comminution with volar rim fracture and vo-
lar carpal dislocation, 181-183
sigmoid notch incongruity with supination deformity
of distal fragment and ulnar spike, 36-39
small fragments, 101-110
styloid fracture with two parts, 362-364
triangular screw configuration for minimal comminu-
tion, 360-362
ulnar comminution, 230-232
ulnar neck comminution with ulnar head sagittal frac-
ture, 235-238
ulnar styloid base fracture, 214-217
volar rim fracture with ligamentous injury, 179-183
volar rim impaction with soft tissue and cortical frag-
ments, 29-35
volar shearing fracture with large sunken fragment and
volar metaphyseal comminution, 101-110
volar shearing fracture with sunken dorsal fragment,
111-119
volar shearing fracture with sunken radial fragment,
120-127
Central approach, 49
Closure, 44
Colles'-type fracture, 83
Compartment syndrome
assessment for, 13
and distal radius plating, 13-14
Complicationsspostoperative, 16-17
Compression injury, mechanics of, 158-159
Computed tomography
complex fractures and, 263
technique for fractures with articular involvement, 3-8

D
Debridement, scar tissue, 273-277, 285, 292, 315
DICOM images, for assessment of articular involvement, 3
Die-punch fracture

case example, 74-85

defined, 73
Distal radioulnar joint

assessment of, 83, 211

bone anchor for stabilization of, 312, 316

effects of compression and traction on, 158, 174-175,

178

instability of, 212

radial translocation and, 27-28

stabilizers, 210-211
Dorsal approach

disadvantage of, 49

for healed dorsal ulnar fragment, 302-308

for painful intra-articular malunion, 343-351, 351-356
Dorsal ulnar approach

for forearm crush injury repair, 200-202

indications for, 213

schematic of, 233
DVR plate, 10, 47, 192

E
Explosion-type fractures
complex, with marginal volar shearing and rim-type
fracture, 252-260
lag screw placement, 257-258
platform-type reduction, 254-255
radial translation, 258
complex, with ulnar pillar comminution, sunken free
osteochondral fragment, ulnar styloid displace-
ment, and sigmoid notch derangement, 261-271
fine-tuning of anterior segment, 267-268
free osteochondral support, 268
platform creation, 264
ulnar styloid reduction, 269-270
defined, 239
with large volar ulnar fragment, 239-250
treatment principles for, 239
Extra-articular malunions
arthroscopy for
benefits of, 273
disadvantages of, 274
restoration of supination, 279-280
scar tissue removal, 275-276
triangulation, 275
ulnar styloid impaction, 277-278
ulnar styloid resection, 278

F
Flaps
corticoperiosteal, 206
free lateral arm, 201
micrevascular iliac, 205
Floating ulnar head fracture, 204
Foveal approach
case examples, 219-220, 221-222
indications for, 213, 218
schematic of, 217
Foveal detachment 210, 211
Fractures
Colles'-type, 83
comminuted metaphyseal-diaphyseal, 191-195,
196-200, 200-202, 202-208
die-punch, case example, 74-86
explosion type
complex, with ulnar pillar comminution, sunken free
osteochondral fragment, and sigmoid notch de-
rangement, 261-271
complex, with volar shearing, free osteochondral
fragment, and rim-type fracture, 252-260
Four to seven fragments, with major dorsal commi-
nution, 239-250
floating ulnar head, 204
lunate fossa, case example, 130-139
requiring microsurgery, 201, 205-206
rim
case example, 143-155
management options, 142-143
two-part styloid, 362-364
ulnar
distal diaphyseal ulnar fracture, 234
short oblique neck fracture with distal radius frac-
ture, 219-220
ulnar head comminution and intra-articular fracture,
221-222
ulnar neck comminution and sagittal head fracture,
235-238
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ulnar shaft and distal radius fracture, 230-232
ulnar styloid base with foveal involvement, 214-217
volar rim
ligamentous injury and, 179-183
volar shear
sunken dorsal fragment, 113-119
sunken radial fragment, 120-127
Fragment
anterior sunken
causes of, 87
reduction of 87-98
“disappearing” in closed fractures, 312, 313-314
free osteochondral
case example, 130-139
in complex intra-articular malunion, 313
defined, 129
in explosion-type fractures, 239, 253-255, 262-
270
as indicator of prognosis, 2
jammed, 299-301
need for multiple views of, 8
reduction in comminuted articular fractures, 68
in rim fracture, 144-145, 150-151
jammed, 302-310
scaphoid fossa
in painfulrmaltnicn, 340-342, 343-351, 351-3565
in styloid fracture, 362-363
small
approach, 100
case example, 101=110
fragmentation prevention during reduction, 99
instruments for reduction of, 100
Fragment view, 8, 102, 145, 263
Free osteochondral fragments
case example, 130-139
in complexiintra-articular malunion, 313
defined, 129
in explosion-type fractures, 239, 253-255, 262-270
as indicator of prognosis, 2
need for multiple views of, 8
Orbay approach for, 299-301
reduction in comminuted articular fractures, 63
in rim fractures, 144-145, 150-151

H
Henry approach
dos and don'ts of, 19-21
for scaphoid and volar rim reduction, 182
for volar ligament reattachment, 311
for volar shearing fracture, 111

I
latrogenic fracture, prevention of, 246
Image reconstructions, three-dimensional, 9
Intra-articular malunion
basic concepts
algorithm for decision-making, 283
arthroscopic arthrodesis, 291-293
arthroscopic resection arthroplasty, 287, 288-290
instruments for arthroscopically guided ostectomy,
285
metatarsal graft, 294-297
osteotome insertion, 286
rationale for arthroscopically guided osteotomy, 283
straight-line ostectomy, 283, 284
tear-line osteotomy, 283, 284

complex case, 311-323
with jammed fragment in metaphysis
case example, 302-323
extended flexor carpi radialis approach, 299-301
Orbay approach, 299-301
painful, complex
first revision, 343-351
initial management, 337-343
second revision, 351-356

K
K-wires, for external radius fixation, 12
Keystone fragment, 26, 75, 144

L
Lanz's osteotomy, 255
Level 1 studies
articular step-offs and, 364
disadvantages of, 27
Ligamentous injuries
case examples
large radial styloid fragment and dorsal ulnar radius
avulsion, 173-178
perilunate dislocation, 184-187
perilunate injury with radial styloid fragment,
161-172
from compressive forces, 158-159
high-energy trauma and, 160
perilunate injury with radial styloid fragment
radiccarpal dislocation,acute; 179
and styloid injury, 160
from traction forces, 158-159
trans-scaphoid-transtriguetral perilunate dislocation,
188
volar rim fractures'and
case example, 181-183
diagnosis of, 179-180
wrist girth and, 160
Ligaments
primary stabilizers, 210
secondary stabilizers, 211
Low-profile plate
for distal diaphyseal ulnar fractures, 234
examples of, 230, 233
Lunate fossa fracture repair, 130-139

M
Malunion
combined intra- and extra-articular, 325-336
complex intra-articular, 311-323
of complicated rim fracture, 143-155
of extra-articular distal radius fracture, 273-281
intra-articular
basic concepts of
algorithm for decision-making, 283
arthroscopic arthrodesis, 291-293
arthroscopic resection arthroplasty, 287, 288-290
instruments for arthroscopically guided osteot-
omy, 285
metatarsal graft, 294-297
osteotome insertion, 286
reason for arthroscopically guided ostectomy, 283
straight-line osteotomy for, 283, 284
tear-line osteotomy for, 283, 284
with jammed fragment
case example, 302-323
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Malunion—cont'd
intra-articular—cont’d
with jammed fragment—cont'd
extended flexor carpi radialis approach, 299-301
Orbay approach, 299-301
Metaphyseal comminution
as indicator of prognosis, 2
indirect reduction technique for, 196
Metaphyseal-diaphyseal fractures, comminuted
arthroscopy considerations for, 189-191
case examples

compound intra-articular distal radius and ulna frac-

ture with crush injury, 202-208
forearm crush injury, 200-202

massive metaphyseal-diaphyseal comminution with

ulnar fracture, 196-200
metaphyseal-diaphyseal comminution with articu-
lar comminution, 191-195
Microsurgery, 201, 205-206
Multifragmentation of joint, as indicator of prognosis, 2

N
Nonunion, radius, 207

(0]
Orbay, Jorge, 10
Orbay approach, 299-300
OsiriX, 3-5,342
Osteotomy
arthroscopic-guided, 343-351, 351-356
Lanz’s, 255
straight-line, 283, 284
tear-line, 283,284
Overshot screws, 16, 33, 94-95, 197-198

P
Perilunate injury, management of, 161-172, 184-187
Plates
buttress
considerations for, 112
for rim fractures, 142-155
for single volar-ulnar fragments, 45
for small fragments, 102-110
for volar shear fracture, 111-119, 120-126
DVR
for comminuted metaphyseal-diaphyseal fracture,
192
original, 10
and secondary volar ulnar fragment displacement,
47
fixed-angle
CT images of, 11
design elements of, 11
screw placement, 10
subsidence with, 11
volar, 10
low-profile plate
for distal diaphyseal ulnar fractures, 234
examples of, 230, 233
repositioning of, 32, 89
ulnar
alternative strategies for, 210
disadvantages of, 209, 230
low-profile, 230, 233, 234
volar
comparison of, 357

errors using, 358
flexor tendon irritation from, 359
rim fractures and, 358
Platform effect, 357
Platform-type reduction
for comminuted metaphyseal-diaphyseal fractures,
190, 192, 203
for explosion-type fractions, 242, 254, 264
Primary stabilizers, 210, 211
Prognosis, determinants of, 2
Pronator quadratus, closure of, 45
Pure articular view, 7

R
Radial approach, 19-21
Radial styloid fragment reduction, 161-172, 173-178
Radial translation
case example, 29-35
distal radioulnar joint instability and, 212
in explosion-type fracture, 258
historical view of, 27-28
Reduction, intraoperative confirmation of, 22
Resistance, significance of when drilling K-wire, 89
Rim fractures
case example, 143-155
articular view, 145
comminuted keystone fragment, 144
fragment view, 145
with explosion-type fracture, 252-260
hook plate extension for, 141
K-wire stabilization of, 141
management options
buttress plate placement using volar ulnar approach,
142
cannulated screw insertion, 142
distal buttress plate placement with variable-angle
screws, 143
plates and, 141
specific complications of, 251

S
Sauve-Kapandji procedure, 311
Scapholunate interosseous membrane, assessment of, 83,
138
Screw length, intraoperative assessment of, 35
Screws
Acumed™ type, 219
Autofix-type, 219
Autofix™, 215, 352, 363
cannulated
for revision of distal radius and ulnar fracture repair,
223-229
for two-part styloid fracture, 363
for ulnar neck fractures, 221
Y-strutting configuration of, 221
headless cannulated, 118-121
lag, for explosion-type fracture, 257-258
nonlocking
for anterior sunken fragment management, 93-94
for comminuted metaphyseal-diaphyseal manage-
ment, 197
for intra- and extra-articular malunion, 33
for intra- and extra-articular malunion management,
333
overshot, 16, 33, 94-95, 197-198
self-tapping and self-drilling, 215
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Secondary stabilizers
assessment of, 83
distal radioulnar joint and, 205, 210, 212
schematic of, 211
ulnar hypermobility and, 211
Shoehorn technique
case example, 29-35
for complicated rim fracture, 147
description of, 23-25
for sigmoid notch pathology, 36-39
for volar rim impaction with soft tissue and cortical
fragments, 29-35
Sigmoid notch derangement, in complex explosion-type
fracture, 261-271
Small fragments
approach, 100
case example, 101-110
fragmentation prevention during reduction, 99
instruments for reduction of, 100
Stabilizers
primary, 210, 211
secondary
assessment of, 83
distal radioulnar joint and, 205, 210, 212
schematic of, 211
ulnar hypermebility and, 211
Step-off
with anteriorsunken fragments, 91
with comminuted metaphyseal-diaphyseal fractures,
193, 203
CT technique for locating, 6
estimating size of, 351
with explosion-type fractures, 256
fluoroscopic assessment of, 70-71, 337
level 1 study results of, 364
in malunions
algorithm for decision-making, 283
arthroscopic management of, 273, 283, 287, 291
with small fragment fractures, 101
with volar shear fractures, 113, 116, 121, 122

T
Tension band, 205
Therapy, postoperative, 15-16
Three-dimensional reconstructions, 9
Traction injury, mechanics of, 158-159
Transverse approach, 49
Triangular fibrocartilage complex
tears
arthroscopic view of, 34, 38
need for treatment of, 211-212
radial shortening and, 210
secondary stabilizers and, 211
Triangular screw configuration, 360-362
Tripod principle, 360-362

u
Ulnar carpal translocation
causes of, 159
styloid injury and, 160
Ulnar column restoration, 26
Ulnar fractures
foveal approach, 213,217-218
case example, 219-220, 221-222
plates for, 230, 233, 234
revision of previous reduction, 223-229
ulnar neck approach, 237
case example, 235-238
ulnar styloid approach, 213
case example, 214-217
Ulnar head approach
case example, 230-232
indications for, 213
Ulnar head fracture, as indicator of prognosis, 2
Ulnar neck approach, 237
Ulnar pillar comminution, in complex explosion-type
fracture, 261-271
Ulnar plates
alternative strategies for, 210
disadvantages of, 209
Ulnar styloid approach
case example, 214-217
indications for, 213
Ulnar styloid displacement, in complex explosion-type
fracture, 261-271

V
Volar approach
combined with dorsal mini approach, 362-364
forvolar ligament reattachment, 312
Volar cortex mating, 22-23
Volar plates, alternative strategies for, 360-362, 362-364
Volar rim fractures, ligamentous injury and, 179-183
Volar shear fractures
approach, 111
defined, 111
with explosion-type fracture, 253-255
initial reduction of, 111-113
reference for reduction of, 128
simple versus complex, 111
step-off management in
sunken dorsal fragment, 113-119
sunken radial fragment, 120-127
Volar-ulnar and volar-radial combined approach, 46-48
Volar-ulnar approach, 45

w
Wrist girth, as indication or ligamentous injury, 160

Y
Y-strutting, 221, 227, 235
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