ORTHOFIX EXTERNAL
‘é/ AFTON 1n Trauma
and Orthopaedi

VT,




Giovanni De Bastiani, A. Graham Apley and Anthony Goldberg (Eds)

Orthofix External
Fixation

in Trauma and Orthopaedics




Anthony Goldberg MBBS, MPharm, FFPM
Group Medical Director, Orthofix® srl

Via delle Nazioni, 9

37012 Bussolengo (Verona), Italy

ISBN-13:978-1-4471-1178-8
British Library Cataloguing in Publication Data
Orthofix external fixation in trauma and orthopaedics
1. External skeletal fixation (Surgery)
I. De Bastiani, Giovanni II. Apley, A. Graham (Alan Graham)
II. Goldberg, Anthony
617.15

ISBN-13:978-1-4471-1178-8

Library of Congress Cataloging-in-Publication Data
Orthofix external fixation in trauma and orthopaedics / Giovanni De Bastiani, A. Graham Apley, and
Anthony Goldberg, eds.
p. ; cm.
Includes bibliographical reference and index.
ISBN-13:978-1-4471-1178-8 €-ISBN-13:978-1-4471-0691-3
DOI:10.1007/978-1-4471-0691-3

1. Fracture fixation. 2. Bone lengthening (Orthopedics) 1. Title: Orthofix external fixation.
I1. De Bastiani, Giovanni, 1921 IIL Apley, A. Graham (Alan Graham) IV. Goldberg, A. A.J.
(Anthony Aaron Joseph)
[DNLM: 1. External Fixators. 2. Bone Lengthening—methods. 3. Fracture Fixation—
methods. WE 185 0615 2000]
RD103.E88.078 2000
617.1’'5—dc21

00-020079

Apart from any fair dealing for the purposes of research or private study, or criticism or review, as permitted
under the Copyright, Designs and Patents Act 1988, this publication may only be reproduced, stored or
transmitted, in any form or by any means, with the prior permission in writing of the publishers, or in the
case of reprographic reproduction in accordance with the terms of licences issued by the Copyright Licensing
Agency. Enquiries concerning reproduction outside those terms should be sent to the publishers.

© Springer-Verlag London Limited 2000
Softcover reprint of the hardcover lst edition 2000

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 laws and regulations and therefore free for
general use.

Product liability: The publisher can give no guarantee for information about device usage and application
thereof contained in this book. In every individual case the respective user must check its accuracy by
consulting other medical literature.

Project-managed, designed and typeset by Bookeraft Ltd, Stroud, UK

28/3830-543210 Printed on acid-free paper SPIN 10135784



Contents

PART1

PARTII

THE SCIENTIFIC BASIS OF ORTHOFIX EXTERNAL FIXATION
Section 1 Historical Background

1 A History of External Fixation
A.G. Apleyand M.H. Noordeen .............oouiuiiii i, 3

Section2 Biological Considerations

2 The Biology of Fracture Repair and the Role of Dynamization
J. Kenwrightand . B. Richardson . ........ ... .. i, 8

3 The Biology of Callus Distraction: Callotasis
N.Yasuiand H KOJIMOt0 . . . ..o oottt e et 18

4 The Biology of Soft Tissue Distraction
J. Kenwright and A H.RW.Simpson .. .....ooeuiui i it 25

5 The Measurement of Fracture Healing
J.B.Richardsonand JRW. Hardy ........c. i, 32

Section 3 Biomechanical Aspects

6 Biomechanical Performance of the Standard Orthofix External Fixator and Cortical Screws
HT. Aroand EY.S. Chao. . ... i 45

7 The Stability of Orthofix External Fixation: a Comparative Evaluation
AH. Broekhuizen ....... ... .. . 71

Section4 Fixators and Fracture Repair

8 The Influence of Fixator Design on Fracture Repair: the Orthofix Procallus
JOR SCOtt oo 77

ORTHOFIX EXTERNAL FIXATION IN TRAUMATOLOGY
Section1 General Principles

9 Screw Selection and the Technique of Insertion
FEoLavini ... o 85

10 The Technique of Wire Insertion
M. Saleh . .. 90

11 Pin Track Infection and the Principles of Pin Site Care
R.G. Checketts, A.G. MacEachernand M. Otterburmt. . .........oooviiin .. 97



Orthofix External Fixation

Section2 The Upper Limb
12 Safety Corridors and Structures at Risk in External Fixation of the Upper Limb

T. Gausepohland D. Pentiig . . . .. ..o vttt et e 104
13 Diaphyseal and Metaphyseal Fractures of the Humerus

F.Lavini, A. Donadelliand A. Pizzoli . ... .. ... oo 121
14 Fractures, Fracture Dislocations and Stiffness of the Elbow: the Elbow Fixator

D.Pennigand T. Gausepohl . ... ... ... . i e 127
15 Diaphyseal Fractures of the Forearm

L.Cugolaand AL Atzei . ... ... 145
16 The Radius: Distal Metaphyseal and Articular Fractures and Corrective Osteotomies

D. Pennigand T. Gausepohl . .. ... ... it 152
17 The RadioLucent Wrist Fixator for Distal Radius Fractures

DL NEISON « . et et e e 181
18 The Orthofix Small (30.000) Fixator in Distal Radius Fractures

DL NelSON vt e e 192
19 Metacarpal Fractures, Phalangeal Fractures and Reconstructive Procedures: the Pennig

MiniFixator in the Hand

D. Pennigand T.Gausepohl ... ... ... uuue ittt 195

Section 3 The Pelvis

20 External Fixation in Pelvic Ring Injuries: the Pelvic Fixator
D. Pennigand T. Gausepohl .. ... ... i e 219

Section4 The Lower Limb

21 Proximal Femoral Fractures: the Pertrochanteric Fixator
E ALCivar A. .o e 236

22 The Impact of External Fixation of Femoral Fractures on Mortality and Morbidity in
Polytrauma Patients

E. Brug, S. Winckler, M. Piillenand W.Klein . ..........couiiiiiiiiiiiiainananns 244
23 Supracondylar and Intercondylar Fractures of the Femur

FAliandM.Saleh. . ... .. .o i 249
24 High Energy Tibial Plateau Fractures

T Marsh ..o 256
25 Proximal Metaphyseal Fractures of the Tibia

LiRenziBrivio . ....ouiuii ittt e e e 267
26 Diaphyseal Fractures of the Tibia: Defining the Place of External Fixation

JRW. Hardyand ] B.Richardson .. ... ... .ot iinnianans, 275
27 Distal Tibial and Plafond Fractures

JL Marsh ..o e 286

28 Hybrid External Fixation in Tibial Trauma
M.Salehand M.EIShazley . ....... .. i e 299

29 Os Calcis Fractures
L. Nogarin, A. Rebeccatoand B.Magnan ... .......ouueuuiieaiiiiineaannaanns. 308



Contents

30 Metatarsal Fractures, Phalangeal Fractures and Reconstructive Procedures: the Pennig
MiniFixator in the Foot
D.Pennigand K. Mader . .......... .. .. i

Section 5 Fractures in Children

31 Fracture Management in Children
JoBennek . ... e e

Section 6 Acute Bone Loss Following Trauma

32 The Management of Acute Bone Loss Following Trauma
M. Saleh ..o

Section7 Ancillary Equipment

33 Ancillary Equipment for Fracture Management
S.8alvagno . ...

34 The Fragment Fixation System in Intra-articular and Periarticular Fractures
T. Gausepohland D. Penmiig . ... ......ouuo ittt

PART IIT ORTHOFIX EXTERNAL FIXATION IN ORTHOPAEDICS

Introduction
M. Saleh. ... ..o

35 The Scope of Orthofix External Fixation in Lower Limb Reconstruction
M. Saleh. . ...

Section1 The Correction of Bony and Soft Tissue Deformity

36 The Acute Correction of Deformity by Means of Monolateral External Fixation
M. Salehand S. Nayagam . ....... ..o it e

37 Upper Tibial Osteotomy: A Critical Review
A.G.MacEachernand A.E. Weale ........ ... ... . . 0 i,

38 Upper Tibial Hemicallotasis Using a Self-Aligning Articulated Body
JIEIHNG oo

39 Upper Tibial Hemicallotasis Using the OF-Garches
S. Toksvig-Larsen ............ e

40 Progressive Correction in Bone and Soft Tissue Deformity Using Monolateral Fixation
or the Sheffield Hybrid System
M. Salehand M. Hashmi .. ..... ... 0 i

Section2 Limb Lengthening

41 An Historical Perspective Prior to Callotasis
MT. Dahl ..

42 The Technique of Callotasis and its Application to Monofocal Limb Lengthening
M. Salehand L.Donnan . ...... ..ot

43 Upper Metaphyseal Lengthening of the Tibia Using the OF-Garches
J.-C. Pouliquen, C. Glorionand]. Langlais ..................c.cciiiiiiiiiiinin...

44 Bifocal Lengthening
NoYasui .o

vii



viii

45

46

Orthofix External Fixation

Limb Lengthening in High Risk Cases: The Importance of the Learning Curve
MT.Dahl . ... e e e 485

The Complications of Leg Lengthening
M. Salehand BW.SCOtt .. ..ottt 496

Section3 The Management of Non-Union

47

48

49

50

51

52

An Historical Background to the Treatment of Non-Union
RB.SiMONIS .ot e e e 511

The Principles of Non-Union Management
M.Saleh. . ... o e 522

Bifocal Techniques for Non-Union and Deformity
M. Salehand A Rees . ........coiiiiiiiiii i 541

The Treatment of Chronic Infected Non-Unions
S.Meletiouand JL.Marsh .. .o.v. i e e 549

Infected Non-Unions with Soft Tissue Loss: the Shortening-Lengthening Technique
G.Geibel .. ..o e 563

Section4 Arthrodesis

53

External Fixation Techniques for Arthrodesis of the Knee and Ankle
M.Salehand M. RICKIan . . ..........oo ettt enes 568

Section 5 Articulated Distraction

54

55

Introduction
M. Saleh. . ... e e e 576

Joint Stiffness in the Upper Limb: the Arthrodiatasis Technique
DoPenig. ..ot e e e 577

Articulated Distraction of the Hip
R. Aldegheri, G. Trivellaand M. Saleh . ......... .. o it 605





