i il | i |
@ ASUNET
dmalal) cila glaal) A8l




e ]
@ ASUNET
dmalal) cila glaal) A8l

e ]|t oy Gl | et
@ ASUN ET

Ao Sy 3258 385




o | e | A
@ ASUNET

dmalal) cila glaal) A8l

il i et

plid g )Saall g (9 SN (35 31
.

Lebiausi g L g a3 1 Balal) O audied) Al aedd
Sl il A ¢y 98 ) 3B 2DEY) oda e

kil oo Ty aDIEY) 038 Jadas
00 40-20 (3o dpsead 4y s 35 4 5ia 20 — 15 (e Bl a da o b

To be kept away from dust in dry cool place of
15 — 25¢ and relative humidity 20-40 %




i | o ol |
@ ASUNET

dmalal) cila glaal) A8l

ity |y el Sl
@ ASUNET

FlL o,
i LAY




dmalal) cila glaal) A8l

ity |y el Sl
@ ASUNET

Sloe Yl |
J—ed 55




OPERATIVE TREATMENT OF
UN-UNITED SCAPHOID
FRACTURES

THESIS
Submitted By

Ahmed Omar Youssef

M.B., B.ch.

In Partial Fulfillment For The Requirement Of
MASTER DEGREE
‘ In
Orthopaedic Surgery & Traumatology

’ Supervised By .
Prof.Dr.\ Mohammad Bahy El-Din El-Shafie

Professor and Chairman of Orthopaedic
Surgery and Traumatology Department
Faculty of Medicine
El-Minia University.

Dr.\ Adel Anwar Abdel-Aziz
Assistant Professor of Orthopaedic
Surgery and Traumatology
Faculty of Medicine
El-Minia University.

Dr.\ Ibrahim El-Hawary Aly
Lecturer of Orthopaedic

Surgery and Traumatology p
Faculty of Medicine B
El-Minia University.

Faculty of Medicine O\ \ V (/

El-Minia University.
1995







- - C . T - ch e e ~ e e . . - .. .
. : B . x
. . . - » .
. . .
- : : R
- . -
. .
- .
- -
¥ - : . N -
.
. .
- v . - .- . " - - - - . .
- . ., - - -
. .
—
O Ay
. - - e
o -
- -
"
. a
. ey
, -
r
'
4
o
. . e
el L] - v
. . e -
Y .
. .. * !
f N -
. . ! \ f
. - RN - N
R +
f
» \ - 3
* .
- e 3 ' ‘.,.'\ o .
* . N
- . . . ’
A -
A . -
A .
¥ 4 -
r - . ‘
- - -
. —_— X . o
. . . .
L -
- . +
" - . A ~ . .
- . .
- . .
« .
, : - :
. - i
+
P " . )
f . -
L .
) ' .
.t i
,
. R S * .
. - . ' . L]
' -
- ¢
A" . H
. .... M
. - v
. .
M N
P . v . . 3
. M - K .. . '
. «’ . . . . N
. A .






. Al .z;em E’I-Abedeen Ahmed Al Khoty, Asszstant Professor of

Oﬂhopaedzc Surgery & Traumatology, Faculty— -of Medzczne El- Mmza

constmctzve cntzczsm valuable and generous advzce and great endless

=encouragement,- hzs amszstance | -s-was .;mdwpensable ‘throughout this work.

A .Specidl.:"’m;znk you" i'l'.Sv owed 1o :.Dr.r..vA.de_l Anwar Abdel Aziz,
Assistant Professor of Orthopaedic Surgery & Traumatology, Faculty of
Medicine, El-Minia University, for his full support, careful supervision,
constant  enthusiasm, 'In exhaustive efforts, valuable advice, sustained
encouragement, endless meticulous supply of the most recent knowledge,
valuable -discussions which highlighted the main.core of this work. Also, deepest
thanks .and gratitude to his patience throughout the completion of this thesis and

my appreciation to his ideas in organizing its main items.

To pr. Nadi Salch El-Saped, Assistant Professor of Orthopaedic
Surgery & Traumatology, Faculty -of Medzcme El-Minia Unzverszty i‘t.'is a
great honor for me to take this opportunity to express my sincere appreciation
and my deep respect for his intellectual guidance, his valuable advice, and his
peerless efforts throughout the whole work, also he has kindly dirvected me and
offered a great ‘help in finishing this study.




T o Dr._ Ibraheem EI Hawwary, Lecturer of Orthopaedic Surgery &
T raumatology, Fa,culzy of Medzcme EI-AJznza Umverszty who supported
;encouraged, .and_ -.r-dz,rected : my .eﬁorts:throughour this work. From my heart,

thanks m& much.

To all staﬁ’ members of Orthopaedzc Surgerv & Traumatology
Department Faculty of Medzczne EZ«Mmza Unzversrty who dedicated their

valuable times. to help me during my work .

Last but not least, I'would like to thank my patients for their cooperation.
Ahmed Omar Youssef
1995



LIST OF CONTENTS

AIM OF THE WORK...........uueeevvrnrrernsissersnssscsssssssanans

REVIEW OF LITERATURE

Historical Review ............ccccccovvvvviivinciniieeeeceinnaenn.
Surgical Anatomy of the scaphoid bore...................
Biomechanics of the WFist.........cccoveevicvevcvneeecnreennn
Scaphoid Instability............cccoocvvvevnciiinnineeneen.
Mechanism of INfury..........cccoovevveeveieeceeeeeeenn,
Classification of Scaphoid Fractures .....................

- Complications of Scaphoid Fractures .....................
Clinical presentation................ccoeueeeeeeceeeeeeneennee..
INVESHIGALIONS. .......cccocviniviviiiiiiiiieeeee e
Treatment.........ccovveeeeiiiieeceee e

PATIENTS AND METHODS .........iiiineiisssnrnanee
RESULTS  ..ouneeintiiirissaisnsssnisssssssssssssssssssssesssssasanss
DISCUSSION.......uuuiinniiisriinsiissssiissiicacssansenresassssasessanses
SUMMARY AND CONCLUSION...........uuccererereeenrannen.

REFERENCES.....vieeininiesnrensiininssnisssssssssssssssssssssans
ARABIC SUMMARY........coueoirrrereeersessnssssssassansssesssesses

29
47
59
64
71
86
90
113

164
174
181
190
195



LIST OF TABLES

o

Table 1: Ligamentous anatomy of the wrist...................... 19
Table 2: Percentage union following treatment of

scaphoid fractures in plaster............o...ccuuen...... 113
Table 3: Percentage union after bone grafting

DVYOCEAUYES. ... 127
Table 4: Percentage union following fixation
WIthOUL GFAST ..o 139
Table 5: Percentage union following treatment
with grafttinternal fixation..............cccc..o........ 140
Table 6: Patients and methods ...............c..cc.couuveeeunn.... 168
Table 7: Svstem of grading the results .............c............ 174

Table 8: ReSUILS ..o e 175



LIST OF FIGURES

Figure No.

]-
2.
3.

10-

11-
12
13-
14-

15-
16-

18-
19-

20-
21-
22-
23-
24-

26-
27-
28-

Surface markings of the scaphoid bone ......................
Surface markings of the base of the tubercie...............
Surface marking of the anatomical waist....................
Palmar capsular ligaments..............cccceeevceeenanenn...
Dorsal capsular ligaments...................cccevvvervvevnnenen..
Carpal interosseous ligaments................cocoeveeenn....
The anatomical snuff-box or foveola radialis..............

The extraosseous and intraosseous blood supply

of the SCaphoid...............ccocoveeoenieiciiiciisiiseeeennn,

Schematic representation of the blood supply of

the SCAphOTd............cccooevvveeeeeeiiiceeeeeeeeeeeee .

Theories of the relationship between function

and arrangement of the carpal borwes........................

Relative motion as the wrist moves from radial to

UINAY ABVIALTO . ..o

Relative motion as the wrist moves from

S1exion to extension ..........c....c..cceeuveevecireeeneeaennn,
Ligament repair for the scapho-lunate dissociation
17- Augmentation of scapho-lunate ligament repair...........
Dorsal capsulodesis............uueeeueeecneeeeeeeeecriivenennn.

Pathomechanics of the scaphoid and distal

FAAIUS JrACHUVES.....ccoccvviaivvececiieeeeeeeeeeeeeeeeeee e,
Mechanism of scaphoid fractures...............coeeu.......
Types of scaphoid fractures...............c.cccoveveeneeenn.....

Hlustration of mild and moderate radiocarpal

QITRAPIELS ..ot
25- Angle of X-ray beam
Definition of the carpal height ratio.............................
Carpal instability measurements............cc.couueeeeen.....
The radio-lunate and the scapho-lunate angles.............

...................................................

Page

11
12
14
16
17
22

25
27

32
34
35
40

44

46
35
56
57

61
63
65
67
69

83
95
98

102

103



29- Protocol for the management of clinically

suspected scaphoid fractures .............cccceveiveervueeceenne. 121
30- Closed reduction of a displaced scaphoid fracture...... 123
31- Modern Russe technique using two
corticocancellous bone grafts ............oceevvevecveeecennnn. 130
32- Pronator pedicle bone graft ............cooueeoeeeeccennnnnnn. 132
33- Palmar wedge-shaped bone graft .............oeceuunen..... 134
34- Preoperative planning for the insertion of a
wedge-shaped graft.............cooeveveeeceeseeeceeeeeenenn. 135
35- Stark iliac bone grafting and K-wire fixation.............. 137
36- Diagram showing common problems with standard
screw fixation of scaphoid ..............cccoeeeeeeccneeienennnn. 144
37- Diagram showing design of the new bone screw........ 144
38- Difference in pitch between the leading thread
and the trailing thread of the Herbert screw.............. 146
39- Diagram showing positioning of the Herbert jig on
the SCaPhOid..........ccoovviiiiiiiiiiiiiiiiiiiiiiiiee e i48
40- Diagram showing the stages of instrumentation
for Herbert screw fixation.............ccoeeeveeceevenaeenennnee. 149
41- Diagram to show a common error when applying
the jig to 5caphoid ............cccccooviviiiiiiiieiiiieeeeeee, 151
42- Insertion of a partial, proximal scaphoid
silicone implant............ccccccovvvieiniviiiiiieieeieceeeen, 156
43- The Matti-Russe technique..............ccccovvveevecrnnnanen. 170
44-  a) Preoperative X-ray: case NO. 2..........c.cceeeeeenne... 177
b) Follow up X-ray: case no. 2.........ccecuueevevvurenn. 177
45- a) Preoperative X-ray: case no. 4...............uuuuuu..... 178
b) Follow up X-ray: case no. 4...........ccoceevvevvvvennn. 178
46- a) Preoperative X-ray: case no. 7..........ccceeueuuuee.. 179
b) Follow up X-ray: case no. 7............ccoccuveeeenn... : 179
47 - a) Preoperative X-ray: case no. 19........................ 180

b) Follow up X-ray: case no. 19..............ccceuevvuvenn. 180



