
Contents

Lower Limb A lignm ent
S. Waldt

Full-Length Anteroposterior Standing Radiograph
Mechanical and Anatomic Axis o f the Lower Limb 
Basic Measuring Techniques for Planning 

O steotom ies..................................................................

1 Limb L e n g th ........................................................................... 4

^ Computed Tomographic Measurement o f Torsion
and L e n g th ..............................................................................5

Hip 10

S. Waldt

Radiographic Landmarks o f the H ip ................................10

Femoral Neck-Shaft Angle and Anteversion Angle . . 10

Acetabular A n tevers ion ..................................................... 15
Conventional Radiograph..................................................15
Computed Tomographic Measurement o f 
Acetabular A n teve rs ion ..................................................... 17

Coxa p ro fu n d a ..................................................................... 18

Protrusio ace ta b u li............................................................. 19

Developmental Dysplasia o f the Hip ..............................20
Imaging o f Developmental Dysplasia o f  the Hip . . . .  20
Ultrasound Evaluation in the First Year o f L i fe  20
Radiographic Evaluation in  Small Children
(up to Age 4 ) ........................................................................23
Radiographic Evaluation after 4 Years o f A g e  29

Radiographic Measurements a fte r Skeletal
M atu rity  (Residual Hip D ysplasia)...................................33

Perthes D isease...................................................................34

Stages o f the Disease (Waldenstrom Stages) 34
Catterall C lassifica tion ....................................................... 34

“ Head at Risk" S ig ns ........................................................... 34
Salter-Thompson C lassifica tion ...................................... 35
Lateral Pillar Classification o f  H e rr in g ............................36

Slipped Capital Femoral Epiphysis...................................36
Early Signs on the Anteroposterior Radiograph 36
Epiphyseal Slip A n g le s .......................................................36

Osteonecrosis o f the Femoral H e a d ................................ 39
Ficat and A rle t C lassifica tion ............................................39
ARCO Classification o f Osteonecrosis............................. 39
Marcus Classification o f Osteonecrosis..........................42

Femoroacetabular Im p in g e m e n t.....................................42
Cam Im p in ge m en t..............................................................42
Pincer Im p in ge m en t.......................................................... 46

Classification o f Heterotopic O ss ifica tion ......................47

A pp e n d ix .............................................................................. 47

Knee
K. Woertler

Patellofemoral J o in t ........................................................... 50
Vertical Position o f the Patella, Patellar D ys top ia  50
Horizontal Position o f the Patella, Patellar Dystopia .  51
Trochlear Dysp lasia............................................................ 53
Tibial Tuberosity to Trochlear Groove D is tance  54

Tibial P la teau ....................................................................... 54
Posterior Tibial S lo pe ......................................................... 54

M en isc i................................................................................. 55

50

Classification o f Meniscal T ears ....................................... 55
Treatment O p tio n s ..............................................................56
Watanabe Classification o f Discoid M en iscus  56

Cruciate and Collateral L igam en ts .................................. 56
A nterior Tibial T rans la tio n ................................................56
A nte rio r Cruciate Ligament R econstruction................. 57
Classification o f  Medial Collateral Ligament

In ju r ie s ..................................................................................58

IX



Contents

Foot
S. Waldt

Foot Shapes..........................................................................59

A lignm ent o f the F o o t........................................................59

Radiographic Measurements o f Foot Deform ities . . .  59
Longitudinal Arch o f the F o o t...........................................59
H indfoot G eo m e try ............................................................ 61
M idfoot and Forefoot G e o m e try ......................................63

Foot Deformities in A d u lts ................................................65
Pes Transversus................................................................... 65
Hallux V a lgu s .......................................................................66
Lesser Toe D e fo rm itie s .......................................................68

59

Overview o f Pediatric and Congenital Foot 
D e fo rm ities .......................................................................... 69
Foot Deform ities in Children and A d u lts .......................69
Congenital Foot D e fo rm ities ............................................ 76

Plantar Soft-Tissue Thickness...........................................78

Haglund D e fo rm ity ............................................................ 79

Radiographic Evaluation o f the Syndesmosis 80

Types o f Accessory Navicular Described by Lawson .. 82

Classification o f Peroneal Tendon D is loca tion  83

Shoulder jo in t
S. Waldt

Bigliani Classification o f Acromial M o rp h o lo g y  84

T ypeso fO sA crom ia le ....................................................... 85

Glenoid V e rs io n ...................................................................86

Acromiohumeral D istance................................................ 87

Rotator Cuff T ears ...............................................................88
General C lassifica tion ........................................................ 88
Specific Types o f Rotator Cuff T ears ................................ 88
Ellman Classification o f Rotator Cuff T ea rs ....................88
Snyder Classification o f Rotator Cuff T ears ....................88
Patte Classification o f Tendon R e tra c tion ......................90
Tangent Sign o f Z a n e tt i......................................................90
G outallier Classification o f  Fatty Degeneration o f 
the Rotator C u ff ...................................................................91

A nterior Shoulder In s ta b ility ............................................91

Normal Variants o f the Superior Labrum and 
Labral—Bicipital C o m p le x .................................................. 93

84

Sublabral Recess..................................................................93

Sublabral F oram en .............................................................93
Buford C o m p le x ..................................................................94
Types o f Long Biceps Tendon A tta c h m e n t.....................94

Lesions o f the Labral-B icipital Complex and
Long Biceps T end on ........................................................... 94
SLAP Les ions........................................................................94
Pulley Les ions......................................................................97

Calcifying T e nd in itis ...........................................................97
Localization o f  Calcium Deposits on Conventional
Radiographs.........................................................................97
Gärtner Classification o f Calcium D epos its .................. 98
Bosworth Classification o f Calcium D epos its ............... 99

Injuries o f the Acromioclavicular J o in t ...........................99
Tossy C lassifica tion ............................................................ 99
Rockwood C lassifica tion ................................................. 100

Elbow Joint 103

S. Waldt

Cubital Angle (Carrying Angle o f the E lb o w )................103 O'Driscoll Classification o f Posterolateral Rotatory

Reference Lines and Angles fo r the Diagnosis o f In s ta b ility ...........................................................................106

Fractures and D e fo rm ities .............................................. 105

X



Contents

W r is t  a n d  H a n d 108

S. Waldt

Joint Angles o f the Distal R ad ius........................ . . . .  108 Instabilities o f the Central Carpal C o lu m n ............. 115

Classification o f  Scapholunate D issocia tion........... 117
Ulnar Variance according to  C e lberm an........... . . . .  109

Carpal Arcs o f G ilu la ............................................. 1 1 П Lichtman and Ross Classification o f Lunate
Osteonecrosis (Kienböck Disease)........................... 118

Carpal A n g le s ......................................................... n o
Palmer Classification o f Triangular Fibrocartilage

Carpal H e ig h t ......................................................... . . . . 1 1 2 Complex Lesions.......................................................... 120

Ulnar Translation Index o f C ham ay................... . . . .  113 Metacarpal S ig n ........................................................... 170

Carpal In s ta b ility ................................................... . . . .  114 Classification o f Finger Pulley In ju r ie s ..................... 170

Amadio Classification o f Carpal Instab ility Dynamic Ultrasound Evaluation o f Finger Pulley
(Supplemented by S c h m itt) ................................ . . . .  114 In ju r ie s ........................................................................... 170

Mayfield Stages o f Progressive Perilunar MRI o f Finger Pulley In ju r ie s ..................................... 177

In s ta b ility ............................................................... . . . . 1 1 5

Ц  S p in e 124

S. Waldt. IM. Eiber

Physiologic Curves o f the Spine in the Sagittal Intervertebral Disc H e ig h ts ....................................... . 134
P lane .................................................................................
Cervical Lo rdosis ............................................................
Thoracic K yphos is.........................................................
Lumbar Lo rdosis .............................................................

124
124
124
124

Spondylo listhesis.........................................................

Evaluating the Degree o f Spondylo listhesis...........
Evaluating Secondary Static Changes......................

. 135 

. 136 

. 137

Scoliosis...........................................................................
Cobb A n g le ......................................................................
Ferguson A n g le ..............................................................
Risser S ig n .......................................................................

125
125
126 
126

Interpedicular D istance..............................................
D irect M easurem ent...................................................
Ind irect M easurem ent................................................
Interpedicular Distance in Spondylo lysis...............

. 141 

. 141 

. 142 

. 143

Nash-Moe Method o f Measuring Vertebral Nomenclature and Classification o f Degenerative

R o ta tion ........................................................................... 128 Disc Changes................................................................. . 144

Perdriolle Method o f Measuring Vertebral Pathoanatomic Classification o f Posterior Disc

R o ta tion ........................................................................... 128 D isp lacem ent............................................................... . 144

Coronal Trunk B alance..................................................
Scoliosis C lassifications................................................

128
128

Nomenclature and Classification o f Lumbar Disc 

P a th o lo gy ...................................................................... . 145

Craniocervical Junction and Cervical Spine 149

M. Eiber, K. Woertler

Atlantodental In te rv a l.....................................................149 Basilar Im pression............................................................. 153

Vertebral A lig n m e n t........................................................ 150 Radiographie Criteria o f Cervical Instability
,  ,  _  l r ._ According to  P an ja b i.........................................................155

Prevertebral Soft-Tissue M easurem ents......................152

XI



Contents

ii«l Musculoskeletal Tumors 156

K. Woertler

Histopathologic Classification . . ...........156 Surgical Margins, Resection S ta tu s ................. . . . .  164
Bone T u m o rs ............................ ........... 156
Soft-Tissue T u m o rs ........................ ........... 156

Radiographic Evaluation o f Bone T um ors___ . . . .  167
Pattern o f Bone D e s tru c tio n ............................. . . . .  167

S ta g in g .......................... ...........156 Lodwick C lassifica tion....................................... . . . .  167
Staging o f Malignant Bone T u m o rs ............... 156 Classification o f Periosteal Reactions............. . . . .  168
Staging o f Soft-Tissue Sarcom as.................... 156 Patterns o f M atrix M in e ra liza tio n ................... . . . .  168
Enneking Staging S ystem ................................. 160

170

S. Waldt

Bone D e ns ito m e try ........... 170 Classification o f Osteoporotic Vertebral Body
Dual X-Ray A b so rp tio m e try ........................... 170 Fractures .. . . .  171
Quantitative Computed Tomography . . 170 Spinal Fracture Index o f G e n a n t.......................... . . .  171

Spine Deform ity In d e x ........................................... . . .  171

Щ  Osteoarthritis 173
S. Waldt

Kellgren-Lawrence S co re .............................................173 Osteoarthritis Research Society Atlas o f A ltm an . . .  173

Articu lar Cartilage
K. Woertler

175

Grading o f Cartilage Lesions.......................................... 175
Outerbridge C lassifica tion............................................ 175
Shahriaree C lassifica tion................................................ 175

Noyes and Stabler C lassifica tion....................................175
Bauer and Jackson C lassifica tion...................................176
International Cartilage Repair Society
Classification o f Cartilage Lesions.................................176

Classification o f Acute Chondral and
Osteochondral In ju r ie s ................................................. 178

Classification o f Chronic Osteochondral Lesions . . .  178
Berndt and Harty C lassifica tion ..................................178
International Cartilage Repair Society
Classification o f Osteochondritis D issecans 179
Magnetic Resonance Imaging Staging System o f 
Nelson and D ip a o la .......................................................... 179

Hemophilia
M. Eiber, K. Woertler

181

Pettersson S co re ...............................................................181

Magnetic Resonance Imaging Scores.........................182
Denver S core ..................................................................... 182

Hemophilia Score o f the Expert MRI W orking 
G ro u p ...................................................................... 182

Using the Scores............................................................. 182

XII



Contents

Rheumatoid A rthritis 184

M. Eiber

Radiographic S co ring ...................................
Larsen Score..................................................

...............184

...............184

Magnetic Resonance Imaging Scores...........

Using the Scores................................................

187

188
Sharp Scoring S ystem ..................................
Ratingen S core ..............................................

...............186

...............186

Muscle Injuries 189

S. Waldt

Müller-W ohlfahrt C lassification............................. . .  189 Complete Muscle Tear o r Tendon Avulsion

Painful Muscle Hardening (Type 1 Le s io n )........... . .  189 (Type IV Le s io n )......................................................... . 190

Muscle Strain (Type II Le s io n ).................................
Muscle-Fiber and Muscle-Bundle Tears

. .  189
Other C lassifications................................................. . 191

(Type III Lesions)....................................................... . .  189

Щ  S k e le ta l A q e 192

M. Eiber, K. Woertler

Basic P rinc ip les.......................................................... . 192 Prediction o f Adu lt H e ig h t....................................... . .  200
Bone D evelopm ent....................................................
Indicators o f Skeletal Development in the Hand .

. 192 

. 192
Computer-Assisted Techniques fo r Determining 

Skeletal A g e ................................................................... .  202
Determination o f Skeletal A g e ...............................
Before Three M o n th s ................................................

. 194 

. 194
Practical Aspects o f Bone Age Determ ination . .  202

Three Months and O ld e r .......................................... . 195

|  Index 205

XIII


