THE MANAGEMENT OF OPEN FRACTURES
OF THE TIBIA AND FIBULA BY
THE EXTERNAL FIXATOR

THESIS ?

Submitted for the Partial Fulfillméﬁﬁ of

M.D.Degree in Orthopaedic Surgery

Presented by

: ' (o op o
é/z : j Q 8 Fawzy Hamdy El-Mobayed W‘_ﬁ;
— R

Q ,( M.B.B.Ch., M.Ch. (Orth.) o

Under Supervision of

Prof. Dr. Hassan Al-Zaher Prof. H.Willenegger
The Head of A,O.

Prof. of Orthopaedics
P * International Switzerland

Faculty of Medicine
Ain-Shams University g}att

Prof. Dr. Hussain El-Khateeb Dr.A.Guggenbiihl
Foundation Member

of A,0. Switzerland
Consultant of Trauma Surgery

Prof. of Orthopaedics
Faculty of Medicine

Ain-Shams University
Rashid - Hospital

Dubai -U.,A.E.
Prof.br. Mohamed Mezyed

Prof. of Orthopaedics
Faculty of Medicilne o

Ain~-Shamns University

Faculty of Medicine

Ain-Shams University

CAIRO 1989

Central Library - Ain Shams University



CONTENTS

Subject Page
Introdution and Aim of the work....... .. i 1
HisStorical REVIEW. . ... .. vee e oneraarnnsaearansosansss 3
Part I

Surgical Anatomy of the Tibia and Fibula............. 10
Blood Supply of the Tibia...... .o v 14
Blood Supply of the Fibula.......... ... vt R N )
Part II

Biomechanical Aspect of the Tibio-Fibular complex....18
Seguelae of instabllity ..... .. i 23
Part III

Open Fractures

ClassiflCalio s . @ ot it e e e et e e e 28
COMPliCALLOMS . vt ittt ittt i e i e e 35
Part IV

The actual principles of treatment of Open Fractures.56

Part WV
The external FilX8LOT . .. .ttt sne oo 88
Part VI
The Work ... . i i i it s i s e s s taa s s s s e me s 114
Group I .Material and Methods................. 00 115

Central Library - Ain Shams University



m
/‘- -
.
ST

::L% 1 :éf %
-— = [ i
,f:EE = 5::_'::

L ‘\ |

Central Library - Ain Shams University



Preoperative evaluation .........cceciianrenn 116

Operative Management...........-oroemreer v s 121
PoOSt operative COULSE. .. ... .veeenrr ey 126
COMPLACALIONS . o vt r it i 134
Results........ T I 137
Group II Materials and Methods ..o vvreeanrnnneson 140
Pre operative evaluatlon ............cvvrvriernenes 141
Operative LreatmenT. ... ... .. v mrer s 143
PoSt Operative COUISE. . .....c. ety 146
RESULE S e o et v et i e v e s e 152
DS CUSSION . v v ie s vt ee e et e 155
COrC I USIOM . v v vt e v e e e s et m e e e 162
SUIMMMETLY « o v v v v e v v emma e an s s 164

Case presentation

REFELENCES v v oee ce e m e o e e e e 167
Appendix I

bppendix II

Arabic Summary

Central Library - Ain Shams University



ACKNOWLEDGEMENT

I would like to express my deepest gratitude to Prof. Dr.
Hassan el- Zaher professor of Orthopaedic and to Prof.
Dr. Hussain El1 - Khateeb and Prof. Dr. Mohammed Mezyed in
orthopaedic department ,Faculty of Medicine Ain-Shams Uni-
versity for their help and their valuable advises and

encouragement

I am most grateful to Dr. Hussain Al-Redah the Head of
Accident- Emergency and general surgery Department in
Rashid Hospital (Dubai-U.A.E.) for his supervision
,encouragement and his valuable recommendation which ena-

ble me to use the facilities of the Department.

I am deeply indebted to Dr.Guggenbuhl the founder member
of A.0.Switzerland , the consultant surgeon in trauma
unit in Rashid Hospital (Dubai-U.A.E.) for his continuous

and meticulous supervisionlguideness and encouragement

Central Library - Ain Shams University



I am particularly grateful to Prof. H.Willenegger from
the A.O0. international  Switzerland, for his supervision
and guideness of this work inspite of his illness.

I would like to express my sincere thanks to my true
friends in Trauma Team in Rashid Hospital (Dubai- U.A.E.)}
for their help and co-operation

Without the help of all these great people this work

would have never come to light

Fawzy Hamdy El-Mobayed

March 1989.

Central Library - Ain Shams University



INTRODUCTION AND THE AIM OF THE WORK

The management of open fracture of the tibia and
fibula presents a major challenge to the surgeon as
this fracture may be caused Dby high energy trauma and
accompanied by unavoidable high rate of complication
like soft tissue necrosis, infection, instability, de-
layed union or malunion with often resulting permanent
disability.

All authors agreed in the first step which 1is
thorough debridement of the soft tissue and o©osseous
tissue, but the stabilization of the fracture was dif-
ferent.

The results of previcus lectures proves that the
External Fixator {(E.F.). 1s the best method to stabi-
lize the open tibial fracture grade II - IIT. Grade I
open fracture can be managed as closed injury.

But the E.F. has some disadvantages as lack of ab-
solute stability and pin track infection.

The aim of this work is to improve the stability
of the external fixator and to avoid its complication
as can as possible.

In Rashid Hospital ( Dubai - U.A.E. }) we used the
minimax technigue to overcome the defects of E.F.

(E.F. + fibular plate or tibial lag screw, small tibi-
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The policy to leave the wound open for antiseptic
dressing ang Teéconstructive procedures latey on had
bPreoeved to be effective

Also we could decrease the bPercentage of the pin

track infection by selecting the planes of E.F. and
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HISTORICAL REVIEW

Willenegger (1978 ) gave a brief history abocut the
management of open fractures . He said that the first
man who gave rather precise descripticn about the
treatment of open fractures was Parman (1648 - 1711)
the barber surgeon in the army of the Grosser kurfurst
Brandenburg, who wrote during that time a book
Fig.l ) describing 50 cases of open fractures of the
lower leg in war time. All healed without amputation
or death.

He had already a clear concept:-

1. Surgical treatment as s00on as possible te the
injury.

2.Surgical cleaning of the wound by means of knife
and scissors. Cleaning should ke in such a way that
the soft tissues look clean and bleeding. Removal of
grass, dirts, bullets and other foreign bedies.

By this way he described a procedure which we call
today , debridment.

3. Leaving the wound open and covering it with ex-
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tracts from herbs.

( Actual investigations on the prescribed material
proved it to have a bacteriocidal effect).

4. TImmobilization with primitive splints made of
wood.

Later on , the principles which had been described
py Purman were forgetten. Nevertheless the results
were often disastrous due to infections which were not
mastered at all, mostly due to the fact that, the time
between injury and onset of treatment was too long, so
that the previous contamination went over into infec-
tion.

Due to this infection especially in times of war
and in connection with bigger injuries involving bone
and soft tissues tLarrey' ( Army Surgeon of Napoleon
1800 - 1815 ) advocated the amputation . He achieved
such a high degree of surgical skill that he could
perform about 30 amputations per hour, In this respect
, but later on, the experience of a famous Austrian
surgeon Billroth (1866) merit tec be gquoted. " I can
say from my experience that the Dbest visceral opera-
tion never gave me as much satisfaction as the suc-
cessful treatment of a difficult compound fracture™.
Fig. [2]

During World War I {(1914-1918) accurate debridement
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became more and more predominant . The difficulty at
that time was the insufficient effect of immobiliza-
tion in casts or splints. An important suggestion dur-
ing World wWar I was presented and practised by
"Carrel” in the French army as intermittent and con-
tinucus irrigation drainage with Dakin solution
(chlorinated)(Fig. 3). According to the literature at
that time, the infection rate could be reduced but on
the other hand the chlorinated antiseptics made prob-
lems due to damage of the soft tissues. Bohler during
and after World War I already had better results by
immobilization of the limb specially the tibial frac-
tures by traction,which became the standard procedure
later on of the sc-called "Bbhler School"

Already before World War I it was well-known that
some fractures can be only treated with optimal func-
tional result by open reduction and surgical stabili-
zation. A pioneer in this field was a Belgian surgeon
"Lambotte" who developed plates, screws and external
fixators (Fig. 4). He published his concept in two
volumes 1907- 1913.

They summarise the treatment of fractures specially
around joints by open reduction and internal fixation
and early mobilizaticn (Fig. 5,6,7,8)

He was the first who advocated the surgical sta-
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