_ R .5k
A

ARTHRODESIS WRIST

Thesia
Submitted In Partisl
fulfilment for the degree of
(M.Sc)

in Jrthopaedic surgery
by

Mehmoud Ahbdel Fattah
M. Be. Bueche
Under supervision of
PROF.Dr.
Mohammod H., Bl Ghwaby ey
Prof. of orihopaedic surgery .-

Ain shums university ERRE
COLOKAL DR.

WAGEH L SEISSY
Lead of Ortihopaedic department
Helmia Military hespital

Central Library - Ain Shams University



— NS

oI 335Y & LA G s S
Sl 0T 6 ) sz
otk binall i) o il
J_&—;@H}ﬁ@i@:ﬁ‘l blro

e Qﬁ@\ygwgg@@m

? kG2
s e 00

Central Library - Ain Shams University



m
/‘- -
.
ST

::L% 1 :éf %
-— = [ i
,f:EE = 5::_'::

L ‘\ |

Central Library - Ain Shams University



Contents

Page
Introduction ' 1
Anstomy of wrist 7
Movement of Wriamt 19
Functionsl asnaiomy 30
Biomechanics of wrist 36
Examination of wrist 43
Ezposure of Wrist 47
Indicetion of Arthrodesis 50
Cerebral palay 51
Rheumatold arthritis 56
TaBe of Wrist 59
Nen Unif{ed Fracture of Scaphoid 62
Techniques of arthrodesis 64
Method using bone graft 65

Method using internsl fixation and bone graft 76

Arthrodesis by 1nternal fixetion only 80
Localized arthredesis 8%
Discussion 100
Sumery .

Central Library - Ain Shams University



feknowledgement
It is my pleasure jc express my deepest thanks
and gratijude %o prof. Dr, Mehommed H El Ghwaby
Professor of orihopedic surgery Ain shams university
& Colonal Dr wageh sl Sessy. '

For there contimucus guidance, advice encour- .
agment meticulous obServation, helpful Instructions,
and willingness to denote & lot of thelr precious
time and vast experience during +the supervisgion
of various ports ef tnis work,

I wish to express my gratitude, debt and heartly
thanks to my ccllages for thelr endlesa ccooperaiilons.

I wish to express my best feeling to m y wife
for her unlimited suport and cooperation.

I want %o thank my parent for their pray.

Central Library - Ain Shams University



Early in this century sgeveral authors had desacribed
several different ‘pocedures for wrist arhrodesis, done
in a lot of cases with different diseases in different
gges and sexes.

i~at of cases were done with bone grafts, with or
without internal fixation and the fusicon $ake 2nlace bet-
ween the lower end of the radius and the carpal bones,
proximal and distal or eveﬁ may exiend down to the bones
of the second and third metacerpal bones.

Duber in 1878 described the use of hetero plastic
grafts from dog for wrist fusiona

Steindler in 1918 using the open wedge resection techns
ique for wrist arthro desis.

In 1920 Ely operated upon tuberculosis of wrisit, using
a tibial graft between the lower end of the radiuws and the
3 rd metacarpal bone.

While scherb in 1927 had used a femoral grafi which
because of its concarity could be fitted fo the surfaces
of wrist joint.

Liebolt in 1938 operated upon different cases incliuding

tuberculosis, poliomyelitis, radial injury, sy¥ringomyelia
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and brachisl plexus injury. He preferred emsli ciip grafts
than big ones beceuse iney are eas.y . and rapidly revascu-
larised and fusicn wes done in & position of 25-30 degr-
ees dersiflexion,

Smith peterson in 1940 used lower end of ulna ss =&
graft in fusion of wrist in ceses of inferior radio-ulnar
derangement. He preferred a position of 10-15 degrees
dorgifliexion.

Irn 1942 abbot& Bost noticed that arthrodesis of the
wrist provide improvenment of the funcficon and disability
in perelytic ceses a8 poliomyelitis, spastic paralysis,
Erb's pelsy and brachial plexus injuries and painful art-
hritis, tresumatic or infective. They used iliaec graft
between radius and proximal raw, left inferior radioul-
nar ané carponmeta carpel joint intact.

Colona ig 1944 used a split graft.

In 194% Pulter noticed that the most satisfactory
arthrodeais appear to be those which had the the nost
extensive fusion, namely radiccarpgl, midecarpsl and car-~
pometacarpal joint preserving those of the 1r8% and 5 th
fingers. He prefered a big fan shaped iliasc graft sppli-

ed in prepared similar bed extending from the radiuvs down
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to 2 nd, 3 rd and 4 th metacarpal bones, 1n position ranging‘
from 20=-25 degrees dorsiflexion.

Thormas in 195C used tibial graft again afiter Ely.

1951, Brochman & Nigssen reported a gauge technigue for
arthrodesis of severly flexed wrist.

Robinsen & Daniel in 1952, recorded a new method for
erthrodesis of the wridgt joirnt which consists of proximal
cagrpectomy and fixation of capitmte to the lower end of the
radius by a screw and applied cancellous bone chips just to
reinforce the fusion =znd he stated that hesling 1is not
dependent on the graft.

In 1954 Wickstrom modified colona procedure,

Bvang 1n 1555 descriked a new method of wedge technique
for arthrodesis of tize wrist which eliminated the need of
the graft and being combined witi: exision of theiower and
of the ulne and shaped the lower end of the radius into
wedge with tapering end which settled into already glitted
opened carpel bones.

In $58 stein & Iywin, deseribed the turn out 180

degrees radial corticocancellous grafit incorporated befwaden

the radius and tie glitted oarpal bone. The graft supplies

cortical bone for stability sand cancellous for cstecgensis.
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Mackenize in 19460 operated upon cases of nerve injuries,
poliomyelitis and ¢olkmann's contracture, where a digmongd
ragdiocarpal bed ig prepared to receive the already fashio-
ned triangular ulnar graft from tre exéised lower end ulng
and immobilizged in & position of 25 degress dorsiflexion.

Seddon in 1963, had moéified gmith peterson tecanique
to eliminate the thickening which result with shortening
after resection of the radiocarpal cartilage. Seddon had
prepared g diamond shaped bed with its proximal triangular
half on the radius ond its distal k-1lf on thke carpus, to
receive the prepared ulnar graﬁL;and the wrist i held in
a position of 25 degrees dorsiflexion.

In 1965, Clayton sdvocated surgical fusion of the wrist
in mheumstoid artiritis. The cases were either with ankyl=-
osieg gnd merked deformity, marked instability due to ecarpal
degtruction or with sever. He prepared a radiocarpal mesta-
carpal slot down to the 3 rd metacarpal bone for the uln-
ar graft, intewpaly fixed by a nail pascing throughn it.

Sehwartz in 1976, recorded a certain method for local
wrigt fusion, conserving a part of the Joint and was conf-
ined to the rsdio-scanhoid component, The idea of the tec—

hnique was 1o make o bite over tse radio-scaphoid component
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of the Jjoint and the cavity was fitted with autogencus iliac
bene graft. This techniqus resemble some congenitsl anomali-
eg of wrist,

Lee Ransay & panawatin 1969 discussed arthrodesis of th§
wrigt in rheumeticd arthritis with dislocation, ocssecus des-
truetions; total instability and deformiiy. They used graft
with internal fixgtion ené fixed in straight neutral positicn.

Yer pobert garrcl & narold inile7]l advocated the use of
a solid radiocarpo metacarpal using a graft between lower
end of radius and base of 2 m::3 rd metacarpal in posi-
tion of 0=15 dorsiflexion.

Lewia & BEdward {(1973) prefered internsl Tixation
( Steimman pin) drilled through the carpus and radius and cou-
ntersunk into the intermetacarpal space, beftween the 2 nd and
3 réd or 3 rd and 4 th metacarpsl. They arthrodesed their
cages in neutral position.

Hultiple starling arthro desis of wrist was used in 26
wrigt fusion. 21 fusion had followed up from 1972 to 1982,
and other five cases from 1977 $ill 1980 at hospital sagint-
Jacejues andé we study by‘?amina in 1984 to follow up the

results.
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lannerfelt and Walmsten 1971 introduce a new methods of
arthrodesis transfixing the wrist from the third metacarp;
al to higk up in the shaft of tre radius with a Rush pin,
cnly one series treated by their method has been published

{ likkelsen 1980).

Central Library - Ain Shams University



ANATCHY OF WRIST: -

The wrist Jolnt is a simple ayneovial joint
whoze beony sSurface are formed by the preximal
raw of carpal bones anu the distal surface of the
ragiug, defined by Kaplan as (extension from the
carpo-metacarpal joint %o the distal border of

pronator quadratus proximally).

The eight carpal bones are arranged in two

raws proximal and distel.

The proximal raw consists of scaphoid, lunate
ana Tri quetral, which form together.« The convexity
of the semicircle, the posiferm complete the proximal
raw by articulating wistin the front of Triguatrsl and
so build up the flexer convexity of carpus wpich

maintained by beem affect of flexor retinaculum,

The four bones of digtal raw are trapezium,
Trapzeold, capitate and hamate., They articulate witu
the bones of proximal raw forming an s-shaped mid
carpal joint and the inter corpal, intervencus betw-

een esch two benes,

The normal arc of palmor flexion to dorsal flexion
in pronation only is 20 com with added supination the

arc 2Z2.5 ch.

Central Library - Ain Shams University



The carpal Pones. A, Palmar view, showing clearly Lhe pisiform bone and ike carpal groove. 5, Dorsal
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Articular surfaces

Lower end of radlua:-

Distal r-adius’provides a large articulsr surface
for proximal cerpsl raw &8 result of metaphyseal

Flaring.

Inferiorly the articular surface is bi concave
with an inclination of articular faceta, that average
12 degree in palmar direciion and 14 degree in tange-
ntial tc lunate fosca in ulnur direction. It is

covered by hyaline cartilage.

The medigl surface 18 gquare and articulates

with lunate.

~Lateral surface is Traiongular wiih its apex

on 8tylold preocess, ariiculates with scaphoid.

~ Anterliorly: - The articular margin is smooth
areg to which is asttached the very sirong snterier

ligement of wriat jeint.

~ Lateraily: ~ The pyramidal atyleid process

where fthe tendon to bracnico-radialis ingert.

- Poeteriorly, shows itwo grooves bhetween
the ulnur notch and the Listre tubercle, The deeper
ohe Tor extensor pollicis longua and s medial shall-
ower groove for extensor digiterum and extensor

indicls mascles,
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The physiclogic wagles bermersi the
differcms sheletal strmciwees of the hamd. The articular
surface of Lhe distal end of the radias s directed ulnarly
at an angle of approximately I5 degrees. The anis of
the lunate furms an angle of approximately 24} degrees
with a straight tine [rassiig through the capiale and third
melacarpal. The axis of the secund melacarpal is in ling
with 1he longitudinad axis of the radius. The Tongitudinal
s of the proximal phalanges is inclined ubwarly to the
metacarpal ixis approximately 15 degrees for the index,
13 deprees for ihe middle, and 7 degrees for the Afth
finger. Only ihe first phelany of 1he ring finger is in ling
with the axis of ils metncarpal. The angle between 1he
radial order of the yeconl metacurpal and the lower
border of the distal end of the radivs i 115 degrees
(Schapiral.
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