Emile Letournel

Robert Judet +

Fractures
of the
Acetabulum

Second Edition
Entirely Revised and Enlarged




E. Letournel R. Judet¥

Fractures of the
Acetabulum

Second Edition
Entirely Revised and Enlarged

With 458 Figures in 1754 Separate Illustrations,
Some in Color

Springer-Verlag

Berlin Heidelberg New York
London Paris Tokyo Hong Kong
Barcelona Budapest



EMILE LETOURNEL

Professeur d’Orthopédie et de Traumatologie, Université de Paris VI
Chirurgien des Hopitaux de Paris

Chef du Service d’Orthopédie et de Traumatologie

Centre Médico-Chirurgical de la Porte de Choisy

6, Place de Port-au-Prince

F-75634 Paris Cedex 13

ROBERT JUDET?

Professeur honoraire d’Orthopédie et de Traumatologie
a la Faculté de Médecine de Paris

Chirurgien honoraire des Hopitaux de Paris

Translator and Editor:

REGINALD A. ELSON

The Northern General Hospital
Sheffield 5, UK

Title of the original French edition:
Les fractures du Cotyle. © Masson et Cie., Paris, 1974

Library of Congress Cataloging-in-Publication Data
Letournel, Emile. [Fractures du cotyle. English] Fractures of the acetabulum/E. Letournel, R. Judet; [translator
and editor, Reginald A. Elson]. — 2nd ed. entirely rev. and enl. p. cm. Includes bibliographical references and
index.
ISBN-13: 978-3-642-75437-1 e-ISBN-13: 978-3-642-75435-7
DOI: 10.1007/ 978-3-642-75435-7

1. Acetabulum (Anatomy) — Frac-
tures. 2. Hip joint — Surgery. I. Judet, Robert. II. Elson, Reginald. I1I. Title. [DNLM: 1. Acetabulum - in-
juries. 2. Fractures. WE 750 L649f] RD549.1.4713 1993, 617.1'58 — dc20. DNLM/DLC

This work is subject to copyright. All rights are reserved, whether the whole or part of the material is concerned,
specifically the rights of translation, reprinting, reuse of illustrations, recitation, broadcasting, reproduction on
microfilm or in any other way, and storage in data banks. Duplication of this publication or parts thereof is
permitted only under the provisions of the German Copyright Law of September 9, 1965, in its current version,
and permission for use must always be obtained from Springer-Verlag. Violations are liable for prosecution
under the German Copyright Law.

© Springer-Verlag Berlin Heidelberg 1981, 1993
Softcover reprint of the hardcover 2nd edition 1993

The use of registered names, trademarks, etc. in this publication does not imply, even in the absence of a specific
statement, that such names are exempt from the relevant protective laws and regulations and therefore free for
general use.

Product liability: The publishers cannot guarantee the accuracy of any information about dosage and applica-
tion contained in this book. In every individual case the user must check such information by consulting the
relevant literature.

Reproduction of the figures: Gustav Dreher GmbH, Stuttgart
Typesetting: K+V Fotosatz GmbH, Beerfelden

24/3130 - 543 2 1 0 — Printed on acid-free paper



Contents

Introduction: History and Development of Qur Methods

of Classification and Treatment of Acetabular Fractures ...........
1 Anatomy of the Acetabulum ................................
1.1 Columns of the Acetabulum .............. ... ...
1.2 Posterior Column . ........ ..ottt
1.3 Anterior Column .......... ottt it
1.3.1 Tliac Segment ........... .o irierni it
1.3.2 Acetabular Segment .......... .. ittt
1.3.3 Pubic Segment ........... ..ttt
1.4 Structure of the Innominate Bone in Relation to Load-Bearing ..
1.5 Vascular Supply ... e
1.5.1 Internal Surface ......... ... i
1.5.2 External Surface ......... ... i
1.5.3 Acetabulum ... ... . e
2 Mechanics of Acetabular Fractures ...........................

2.1 Force Applied to the Greater Trochanter in the Axis
of the Femoral Neck ........... ... . i,
2.1.1 Neutral Abduction-Adduction ..........................
2.1.2 Abduction and Adduction ........... .. ... .. oo .,
2.2 Force Applied to the Flexed Knee in the Axis
of the Femoral Shaft ........... ... ... . ... ... i,
2.2.1 Hip Joint Flexed 90° ....... ... .. ...,
2.2.2 Different Degrees of Hip Flexion .......................
2.3 Force Applied to Foot with Knee Extended ...................
230 Hip Flexed ... ... i et
232 HipExtended ......... ... ... i i
2.4 Force Applied to Lumbo-sacral Region .......................
B8 B 0 151 1013 1| AU
2.6 Clinical Correlation ............cviiiiiieiin ..
2.6.1 Blow on Knee or Dashboard Injuries ...................
2.6.2 Blow on Greater Trochanter ....................ccccuu..
2.63 Blow Under Foot ........... ... it
2.6.4 Blow on Sacro-iliac Region ............................
2.6.5 Antero-posterior Compression .................ccocu....

3 Radiology of the Normal Acetabulum ........................

3.1 Standard Radiography ...............coiiiiiiiiiininaann..
3.1.1 Anterior-posterior Radiograph of Pelvis .................



XVI Contents

3.1.2 Antero-posterior Radiograph of Acetabulum ............ 31
3.1.3 Obturator-oblique Radiograph ......................... 37
3.1.4 lliac-oblique Radiograph ............................. 43
3.2 Computed Tomography ......... ... i, 43
3.2.1 CT of a Normal Acetabulum ......................... 45
3.2.2 Special Advantages of CT ......... ... .. oot 47
3.2.3 Disadvantages of CT ..... ... ... .. ... .. it 49
3.3 Tomography ... i e 49
3.4 Stereo-radiography .......... .. e 49
3.5 Interpreting the Radiographs ............ ... ... .. .. ... .... 49
3.5.1 Interpreting the Standard Views ....................... 49
3.5.2 Interpreting the CT Sections to Aid
or Complete the Diagnosis .............. ... ... ...... 59
4 Classification .......... ... ... .. . i 63
5 Posterior Wall Fractures .............. .. ... iiiiiirvnan... 67
5.1 Typical Posterior Wall Fractures ..................coieun... 68
510 Morphology ...t ii e e 68
5102 Radiology .. oov i e 68
5.2 Postero-superior Fractures ................iiiiiirinnnen... 75
5210 Morphology ..o e e e 75
5.2.2 Radiology .\ttt e 75
5.3 Postero-inferior Fractures .............ouuiiiirirrnenannennn. 79
5.3.1 Morphology ..ot e e 79
532 Radiology ...oiii e e 79
5.4 Special Forms of Posterior Wall Fractures ................... 79
5.4.1 Extended Posterior Wall Fractures ..................... 79
5.4.2 Horizontal Extension of Fracture Line ................. 79
5.4.3 Massive Posterior Wall Fractures ...................... 79
5.4.4 Posterior Wall and Incomplete Transverse Fractures ...... 82
5.5 CT Study of Posterior Wall Fractures ....................... 85
6 Fractures of the Posterior Column .......................... 89
6.1 Typical Posterior Column Fractures ......................... 89
6.1.1 Morphology ... i e 89
6.1.2 Radiology ... ciiiit e 90
6.2 Extended Posterior Column Fractures ....................... 93
6.2.1 MOIphology .. .oii i i e 93
6.2.2 Radiology ... ..ottt e 94
6.3 Atypical Posterior Column Fractures ........................ 94
6.3.1 Other Associated Pelvic Ring Fractures ................. 94
6.3.2 Epiphyseal Injury ........ ... .00t 94
6.4 Transitional Posterior Column Fractures ..................... 99
6.4.1 Partial Superior Fractures ............................ 99
6.4.2 Partial Inferior Fractures ................ ... ... ...... 101
6.5 CT Study of Posterior Column Fractures .................... 101
7 Anterior Wall Fractures ............ ... ... i, 103
7.1 Morphology .. ..o e 103
7.2 Radiology ...t e 104
7.2.1 Antero-posterior View . .......... ..ottt 104

7.2.2 Obturator-oblique View ........... ... .. cciiiiiinn.. 107



Contents XVII

7.3
7.4

8.2

8.3

9.2

9.3
9.4

10
10.1

10.2

10.3

10.4

11
111

11.2

7.2.3 Iliac-oblique View ......... ..., 107
Atypical Examples ....... ..ot e 107
CT Study of Anterior Wall Fractures ....................... 111
Fractures of the Anterior Column ......................... 115
Morphology ...t e 115
8.1.1 Very Low Fractures .............oiuiiiiiinunnvnenann 115
8.1.2 Low Fractures ..........c.cvriuiiinnninenenennnnann 115
8.1.3 Intermediate Fractures ..................c.covuiiinon.. 116
8.1.4 High Fractures ...........ccciuiiiininninanninnnnns 117
8.1.5 Atypical Examples ............. ... i 119
Radiology ... e e 119
8.2.1 Very Low Fractures ............. .0 iuiiiieninennnnn. 121
822 Low Fractures ...........ccuiiiiiinininnnrnnnenennns 121
8.2.3 Intermediate Fractures .................... .. ..., 123
824 High Fractures ...........ciiriiiinrinennnennnnnn 124
8.2.5 Atypical Examples ............cciiiiiiiiii, 127
CT Study of Anterior Column Fractures ................... 128
Pure Transverse Fractures ................ ... .ciiiirin.n.. 141
Morphology ... .. i e 141
9.1.1 Orientation of Fracture ............................. 141
9.1.2 Displacement in Transverse Fractures ................. 142
Radiology ...t e e e e 147
9.2.1 Antero-posterior VIeW ...........c.iiiiiinnnninnnnn. 147
9.2.2 Obturator-oblique View ......... ... i, 150
9.2.3 Iliac-oblique View ......... ... ... 152
Atypical Cases ... i e 152
CT Scan Study of Transverse Fractures ..................... 155
T-shaped Fractures ............. ... ..ottt mninennunnn... 163
Morphology ... 163
10.1.1 Transverse COmMPONENt . .........vveenrnennnnenennn. 164
10.1.2 Stem COmMPONENt . ... ..ovtirirnnneerenenenenn. 164
10.1.3 Displacement ...........c..oiiitiiiiiiniiiii, 167
Radiology ..ot e e 167
10.2.1 Transverse Component ..............ccvevueeenenenn. 167
10.2.2 Stem Component ............ccouiiiiiunnnennnnnnnn. 168
Atypical Examples .......... i i e 170
10.3.1 Additional Vertical Fracture of Obturator Ring ........ 170
10.3.2 Additional Fracture Line in Cotyloid Fossa ........... 170
10.3.3 Association of a Posterior Column

and an Anterior Hemitransverse Fracture ............. 179
CT Study of T-Shaped Fractures .................c.c.oon.. 179
Associated Posterior Column and Posterior Wall Fractures .... 189
Morphology ... e 189
11.1.1 Posterior Wall Component .......................... 189
11.1.2 Posterior Column Component ....................... 189
Radiology ...t e e e 189

11.2.1 Antero-posterior View ..............ccovieinriinen... 189



XVIII

11.3
11.4
11.5

12
12.1

12.2

12.3

12.4

12.5

13
13.1

13.2

13.3
13.4
13.5

14
14.1

14.2

14.3

Contents

11.2.2 Obturator-oblique View ............................ 190
11.2.3 Iliac-oblique View ....... ... .. .. .. 190
Atypical Examples ............ i 190
L0041 40T o ) P 191
CT Study of Associated Posterior Column
and Posterior Wall Fractures .....................ccc.c.... 194
Associated Transverse and Posterior Wall Fractures .......... 201
Cases with Posterior Dislocation .......................... 202
12.1.1 Morphology ...t e 202
12.1.2 Radiology .. vvii i 203
12.1.3 Atypical Examples ........... .o, 208
Cases with Central Dislocation ............................ 208
12.2.1 Morphology ... .ot e 208
12.2.2 Radiology . ...iii i e 211
[0 1311155 o | AP P 213
Very Large Postero-superior Fragment
Extending to the Iliac Crest ........... ... ... iieiion. .. 213
CT Study of Associated Transverse
and Posterior Wall Fractures ................cciiiniunnn... 221
Associated and Posterior Hemitransverse Fractures ........... 231
MoOrphologY ..o e 231
13.1.1 Anterior Fractures with Associated Complete Posterior

Hemitransverse Fracture ............................ 231
13.1.2 Anterior Fractures with Associated Incomplete Posterior

Hemitransverse Fractures ....................c.covu.. 232
13.1.3 Important Remarks .............ccoiiiiinirennenn... 232
Radiology ....... i 234
13.2.1 Anterior Fracture .......... ... it 234
13.2.2 Posterior Column Fracture .......................... 237
13.2.3 A Special Feature of this Group ..................... 239
Atypical Examples .......... i e 241
Radiological Differential Diagnosis ........................ 245
CT Study of Associated Anterior
and Posterior Hemitransverse Fractures ..................... 246
Associated Both-Column Fractures ......................... 253
Morphology ... e 253
14.1.1 Posterior Column Components ...................... 254
14.1.2 Additional Posterior Components ................... 255
14.1.3 Anterior Column Component ...............c........ 256
14.1.4 Result of Both-Column Fracture ..................... 257
14.1.5 Displacement of the Fragments and the Femoral Head . 258
14.1.6 Atypical Examples ..............cciiiiiiiininnn... 259
14.1.7 The Key to Reconstruction .......................... 259
Radiology ... e 261
14.2.1 Antero-posterior View ............cooviiiinvennnn. 261
14.2.2 Obturator-oblique View ...............ccooieiiin.... 263
14.2.3 Iliac-oblique View ....... ... ... ... i, 264

08 1D o B 1 o PN 265



Contents XIX

14.4
14.5
14.6
15

15.1
15.2
16

16.1

16.2
16.3

16.4
16.5
16.6
16.7
16.8
16.9
16.10
17

171
17.2
17.3

18
18.1

18.2

18.3

19
19.1

Atypical Examples ............. i e 266
Differential Radiological Diagnosis ..............ccvvvu ... 267
CT Study of Associated Both-Column Fractures ............. 267
Transitional and Extra-articular Forms ..................... 315
Transitional Forms .......... ... . i, 315
Extra-articular Forms ........... ... ennenenn, 316
Associated Imjuries .......... ... ... ... i, 323
Injury of the Femoral Head ............. ... ... ... ...... 323
16.1.1 Macroscopic Injury ....... .. ... .. i 323
16.1.2 Vascular Injury ........... i 324
16.1.3 Molecular Injury ....... ..ottt 324
Capsular Injury ... i e 324
Vascular Injury . ...t e e e 324
16.3.1 Acetabular Wall ......... ... .. ... i, 324
16.3.2 Pelvic Vessels . ...ttt 324
16.3.3 Retro-peritoneal Haematoma ........................ 325
Other Pelvic Injuries ..........c i iianannn 325
Associated Hip Injuries ..........coviiririinninnnnan.ns 326
Other Skeletal Injuries .......... ... i, 328
Urinary Tract Injuries .............cci i iiiiinennnnn.. 328
Other Visceral Injuries ........... ... i, 328
Associated Skull Trauma ............ ... ... .. oiiiiiin.n. 328
Sciatic Nerve Injuries ........... ..., 328
Distribution of the Clinical Series ......................... 329
Distribution According to Age .......itiiiir i, 329
Distribution According to Sex .........ciiiiiiiiiiiiiien... 329
Distribution According to Time After Injury ................ 329
Clinical Presentation ....................... ... ... ....... 333
Clinical Findings .......... ... ittt 333
18.1.1 Posterior Dislocation ................. ..., 333
18.1.2 Central Dislocation ..................cciiiviinn... 333
Early Complications ...............cuuiiiinennnnneenennans 333
18.2.1 Traumatic Shock ......... ... .. ... 333
18.2.2 Retro-peritoneal Haematoma ........................ 333
18.2.3 Pre-operative Sciatic Nerve Injury ................... 334
18.2.4 Morel-Lavallé Lesion ...............cciiiiieenieenn.. 337
18.2.5 Intra-articular Incarceration of Bone Fragments ....... 337
18.2.6 Other Types of Palsies ...........ccoiiiiininn... 341
Special Cases ... e e 343
183.1 Children ....... ... i i i 343
18.3.2 Elderly Patients ............c.cooniiiiiinrnneenennnn. 343
18.3.3 Pathological Fractures ...............ccivirin .. 343

General Principles of Management of Acetabular Fractures ... 347

Conservative Treatment . ... ......covvriitenerernnnenrnenn.s 347
19.1.1 Indications .........coiiiri ittt 347



XX

19.2
19.3
19.4

20

20.1
20.2

20.3

20.4

20.5
20.6

20.7
20.8
20.9

21

211
21.2

21.3

Contents

19.1.2 Methods ... .. i 348
19.1.3 Results . ... i i e 349
Justification for Operative Treatment ....................... 358
Indications for Operative Treatment ........................ 359
Timing of SUrgery ....... ... i 359
Surgical Approaches to the Acetabulum .................... 363
Classical Approaches ........ ..., 363
Kocher-Langenbeck Approach ............................. 364
20.2.1 Technique ...........c.iirniiniiiii it 365
20.2.2 Application ........ ... 369
20.2.3 ClOSUIE .ottt et e 370
20.2.4 DangersS . ....iiitt e e e KYA|
20.2.5 Complications ...........virirnin i, 371
Ilio-femoral Approach ........... ... ... ... . i, 373
20.3.1 Technique ... e 373
20.3.2 Application ........ ... 374
20.3.3 ClOSUIE .. \ivie ettt e 375
20.3.4 DaNgeIS ittt e 375
20.3.5 Complications . ...t 375
Ilio-inguinal Approach ........ ... ... .. . i, 375
20.4.1 TechniqUe .......iiuiiiir ittt et 375
20.4.2 Application .......... .. e 381
2043 CloSUIE ... iit ittt ettt e 382
20,44 DaANeIS ..\ttt e 382
20.4.5 Complications .......... ..ottt 383
Combined Anterior and Posterior Approaches .............. 385
Extended Ilio-femoral Approach ........................... 386
20.6.1 Technique ........... ittt 386
20.6.2 Application ....... ...t e e 391
20.6.3 CloSUIE ...ttt e e e 391
20.6.4 Dangers .........iiii e e 392
20.6.5 Complications ...........cciiiiiiiiiiiiinann. 393
Post-operative Care ............c.ciiiiiiniiiiii i 395
Summary of the Use of Different Surgical Approaches ....... 395
Addendum: The Kocher-Langenbeck Extended
to a Triradiate Approach ........... ... ... . i, 395
Operative Treatment of Displaced Fractures
Within Three Weeks of Injury ............................ 399
Pre-operative Care ...t 399
Choice of Surgical Approach ............. ... ... ........ 399
21.2.1 Kocher-Langenbeck Approach ....................... 400
21.2.2 Tlio-femoral Approach ............... . ..ciiiiuu... 400
21.2.3 Ilio-inguinal Approach ............. ... .. oiviun... 400
21.2.4 Fracture Types for Which There Is a Choice

of Approach ........ ... ... ... 400
Operative Details ....... ... ... it 402
21.3.1 Where and How to Insert Screws .................... 402
21.3.2 Special Instruments .............ccoviiiiniininnnn.n, 403
21.3.3 Implants for Osteosynthesis ......................... 407

21.3.4 Method of Internal Fixation ........................ 410



Contents

214

22
22.1

22.2

22.3
22.4

22.5

22.6
22.7

22.8

22.9
22.10

22.11

23

23.1
23.2
23.3

21.3.5 Reduction of Dislocation ..........................
21.3.6 Reduction of Fracture ............... ...,
Post-opertive Care ..........c.ccuiiiiiiininiiiiia,
2141 Local Care ...t i e e e
21.4.2 Physiotherapy ........ ..o,
21.4.3 Medical Treatment. JEAN-PIERRE MOULINIE .........

Operative Treatment of Specific Types of Fracture ...........
Posterior Wall Fractures ............cc.iiiininernenenenn..
22.1.1 Postero-superior Fractures .........................
22.1.2 Postero-inferior Fractures .....................c....
22.1.3 Special Features .......... ...
Posterior Column Fractures ..............ccoiuieriinenenn..
22.2.1 Special Features .......... ... i,
Anterior Wall Fractures ............ccoiiriiiininenrenennn.
Anterior Column Fractures .................cciiviienan...
22.4.1 Middle and Low Fractures .................c.coou...
22,42 High Fractures .............oiiiiiiirnennnenannnns
2243 Special Features .............cciiiiiiiiiininan...
22.4.4 [Insertion of Screws Along the Pelvic Brim ...........
Pure Transverse Fractures ................ ... iiiriinennn..
22.5.1 Pure Juxta-tectal or Infra-tectal Transverse Fractures ..
22.5.2 Pure Trans-tectal Transverse Fractures ...............
22.5.3 Special Features ............coiiiiii ..
Associated Posterior Column and Posterior Wall Fractures .. ..
Associated Transverse and Posterior Wall Fractures ..........
22.7.1 Kocher-Langenbeck Approach ......................
22.7.2 Extended llio-femoral Approach ....................
22.7.3 Special Features .......... ...t
T-shaped Fractures .............ccoivriiniiiiinnnnnnnnnnnn
22.8.1 Special Features ............ .. ...,
Associated Anterior and Hemitransverse Posterior Fractures
Both-Column Fractures ............c.uiiiiiinneinennnnnn.
22.10.1 Approach ....... i e e
22.10.2 Reduction and Fixation Through Posterior Approach ..
22.10.3 Reduction and Fixation Through Ilio-inguinal

Approach ... ... . .
22.10.4 Reduction Necessitating Both Approaches ...........
22.10.5 Reduction and Fixation Through Extended

Ilio-femoral Approach ............ ... ... .. ......
22.10.6 A Particular Both-Column Fracture .................
Special Examples ...t i
22.11.1 Incarcerated Intra-articular Fragments ...............
22.11.2 Bilateral Acetabular Fractures ......................
22.11.3 Fractures of Paralysed Hips ........................

Anatomical Results of Operation
Within Three Weeks After Injury ..........................

Analysis of the Immediate Radiological Results .............
Analysis of Imperfect Radiological Reductions ..............
The Learning Curve .............veniinrinneneannennannns

XXI

411
411
412
412
412
412

417
417
420
421
421
421
428
428
431
431
431
436
436
442
442
442
447
447
455
455
456
461
461
475
475
484
484
484



XXII

24

24.1
24.2

24.3

24.4
24.5
24.6
247

25

25.1
25.2
25.3

254

25.5

26

26.1

26.2
26.3

26.4

Contents
Appendix: CLAUDE MARTIMBEAU’s Method of Assessing
Displacement in Acetabular Fractures ...................... 533
Early Complications of Operative Treatment
Within Three Weeks of Injury ............................ 535
Death ..o e 535
Infection ....... ... it i e 535
24.2.1 Analysis of Post-operative Infections ................. 535
2422 Cause of Infection ......... ... ... i, 536
24.2.3 Prophylaxis ......... .. it 536
2424 Treatment ........c..iiiiitiii i e s 537
Nerve Damage ........c.oouiiiiniinin it ci e, 537
24.3.1 Sciatic Nerve Damage ..............coviiiinennin... 537
24.3.2 Other Nerve Damage .............ccoiiiiininneen .. 539
Secondary Displacement of Fracture Site ................... 539
Thrombo-embolism ........ ... .. ... ... 540
Wound Complications . ...........ccovviiiiiriinennenann.n. 540
Miscellaneous Complications ............. .. ..coiiiienon... 540
Late Complications of Operative Treatment
Within Three Weeks of Injury ............................ 541
Pseudarthrosis ........ .. .. 541
Cartilage NeCroSiS .. ...ttt ittt ittt i i eaennns 543
Avascular Bone Necrosis ...........c.c.iiiiriininnnnnnnnn. 545
2531 ACtiology ..ot e 549
25.3.2 Time of Presentation ...................c.covuun... 550
25.3.3 Clinical and Radiological Course .................... 550
25.3.4 Clinical and Radiological Results .................... 551
2535 ConcClusion ........... i e 551
Post-traumatic Osteoarthritis ................. ... .......... 551
25.4.1 Osteophytes . ...ttt i i i 551
25.4.2 Osteoarthritis ............coiiin i, 553
Post-operative Ectopic Ossification ......................... 558
25.5.1 Clinical and Radiological Presentation ............... 558
25.5.2 ACtIOlOgY .ot 559
25.5.3 Treatment ........coiiriuninen i in i, 559
2554 Prevention ..........c.uiuiiiinit i 560
25.5.5 Results of Surgical Excision of Ectopic Bone .......... 562
25.5.6 Ectopic Ossification and Cranio-cerebral Trauma ...... 562
25.5.7 Ectopic Ossification and Type of Fracture ............ 562
Clinical and Radiological Results of Operation
Within Three Weeks of Injury ............................ 565
Clinical Results ............ .. ittt 565
26,11 Type of Fracture ......... ... 0., 568
26.1.2 Ageof Patient .......... ..t 569
Radiological Results ............ ... .. ... iiiiiiiiiiin... 569
Late Overall Clinical Results and Quality of Reduction ....... 573
26.3.1 Perfect Reductions ................ ... ..cciviii. ... 574
26.3.2 Imperfect Reductions ..............c.ccoviriinenvan.. 574
2633 Conclusions ........ .o 579
Summary of Results .......... ... .. 580



Contents

26.5
26.6

27

27.1
27.2
27.3
27.4
27.5

28

28.1
28.2
28.3

28.4
28.5
28.6
28.7
28.8

29

29.1
29.2
29.3
29.4
29.5

29.6

29.7
30

26.4.1 Early Results ...........co i,
26.42 Late Results . ........ .ottt
COnNCIUSIONS . .ttt e ettt e
@) 410101~ 4| AN PO A

Reassessment of Patients Treated Operatively
Within Three Weeks of Injury ............................

Evolution in Patients Operated on Before 1966 ..............
Evolution in Patients Operated on 1966—1971 ...............
Evolution in Patients Operated on 1971—-1978 ...............
Assessment of Patients Operated on 1978—1990 .............
Longitudinal Assessment of All Excellent

or Very Good Results ............cciiiiiiiiiiiininnnnnn.

Operative Treatment Between Three Weeks and Four Months
After Injury ... ... .

Condition of Fracture Healing ............................
Surgical Approach ....... ... .. . i
Surgical Technique ........ .. ... . i
28.3.1 Cases with Visible Fracture Lines ....................
28.3.2 Mal-umion . ....... . i e
28.3.3 Non-union/Mal-union .............civiiiineneennn.
28.3.4 Neglected Posterior Dislocations of the Femoral Head ..
28.3.5 Incarcerated Fragments ..................coeiuuenn..
28.3.6 Review of Surgical Techniques .......................
Intra-operative Complications ................c.ccvvivnnnn..
Early Post-operative Complications ..................c......
Late Post-operative Complications ................cocuen...
ReSUItS ..o e e
ConClUSION ...t e e

Operative Treatment More Than Four Months After Injury ...

General Considerations and Condition of Fracture Healing
Preconditions for Surgery ......... ... i
Time of Operation After Injury ............... ... ...,
Choice of Surgical Approach ............ ... ... .. ... ...
Surgical Techniques Employed ................ ... ... ......
29.5.1 Cases in Which Reconstruction Was Impossible .......
29.5.2 Cases in Which Reconstruction Was Possible ..........
Overview of the 123 Cases Treated More Than Four Months
After Injury ... e
29.6.1 Reconstruction Impossible (49 Cases) ................
29.6.2 Repositioning of Posteriorly Dislocated Femoral Head

L T - U
29.6.3 Missed Incarcerated Fragment (16 Cases) .............
29.6.4 Mal-unions, Non-unions, Mal-union/Non-unions ......
ConclUuSION ...\ it e e

Exercises in Radiographic Diagnosis .......................

Bibliography . ...... .. ... .

Subject Index . ....... ...t e



Glossary

Acetabular notches

Acetabulo-obturator
line

Anterior pillar

Anterior tubercle of
obturator foramen

Gluteal surface
Gluteus medius tubercle
Innominate bone

Interspinous notch
Ischio-pubic notch

Marginal impaction

Obturator ring
Osteosynthesis

Pelvic brim

Posterior tubercle of
obturator foramen
Psoas gutter

Root of superior pubic
ramus

Sciatic buttress

Sciatic nerve

Sub-cotyloid groove

Teardrop

both anterior and posterior lips of acetabular margin present with
well defined indentations in their mid-parts

radiological landmark described in Sect. 3.2.1

thickened area of iliac wing which supports gluteus medius tubercle

tubercle located on margin of obturator foramen at junction of in-
ferior pubic ramus and ischial ramus

external iliac fossa
tubercle of iliac crest
used throughout text for os innominatum or pelvic bone

area of anterior border of innominate bone between anterior
superior and anterior inferior iliac spines

recess at junction of body of ischium with root of superior pubic
ramus

(French: fracture mixte) — the impaction and incarceration into the
underlying cancellous bone of small osteochondral fragments from
the shattered margin of the acetabulum (further explanation on
page 35)

convenient description of the whole bone structure enclosing the
obturator foramen

widely used and convenient term which embodies reduction and
fixation of fractures

refers to brim of true pelvis: an anatomically complex formation
which could be variously called ilio-pectineal, innominate or
(posteriorly) arcuate lines

tubercle located on margin of obturator foramen at junction of
body of ischium and pubic ramus

ilio-pectineal surface of innominate bone in which the psoas lies at
its departure from the pelvis

that part of the superior pubic ramus which contributes to the
acetabulum (in French: body of the pubis)

condensation of trabecular bone which related to the angle of the
greater sciatic foramen and formed by system described in Sect. 1.4

its two large branches are named in this book: lateral popliteal
( = Common peroneal nerve) and Medial popliteal (Tibial nerve)

groove under overhanging lip of postero-inferior aspect of inferior
horn of articular surface

commonly used radiological feature which the French call (more ac-
curately) a “U”





