reatment of scaphoid nonunion

Ch. Mathoulin
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4 mois
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on-Union: Natural History

Mack GRetal : JBJS 66A4:50
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THROSES DU SCAPHOIDE
ssification de J.Y. ALNOT

ppui sur | ‘evolution (correspond a [ ‘histoire naturelle
de les pseudarthroses non traitées)

Stade 1 récente sans résorption du trait
Stade Il A  résorption du trait sans DISI
B résorption du trait avec DISI

Stade III A arthose modeérée radio-scaphoidienne
B arthrose plus importante medio-carpienn

Stade IV nécrose du pole proximal
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cente sans résorption du trait

4
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resorption du trait sans DISI
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orption du trait avec DISI
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those moderee radio-scaphoidienne
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throse plus importante médio-carpienne
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nécrose du pole proximal
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nion: Herbert Classification

Fibrous Cystic Sclerotic
(I Alnot)  (IIA Alnot) (1B Alnot)

Institut
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ON-UNION : Treatment Algorithm

Ibrous non—union: stable, no deformity, no collapse
excellent prognosis, repair all. Grafting not always
necessary. Percutaneous f kation possible.

Mobile non-union: unstable, early collapse, DISI
good prognosis. Anterior wedge grafting.

Sclerotic non—union: unstable,moderate to marked
collapse and OA, ischaemic proximal pole, fair
prognosis. Treat according to age and sympto

Avascular non—union: fragmented proxir

pole, poor prognosis, not reconstr
Salvage?
Institut

Revascularization trial? de la Main




CULARISATION




Vascularisation rétrograde

et
terminale

hsanche de ’artere radiale
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oangiographie

Pole prox




1s therapeutiques

age percutané avec
ssistance
arthroscopique

e Greffe osseuse

e Greffe vascularisée

e Palliatif ‘
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ERCUTANEOUS INTERNAL FIXATION OF SELECTED
DQAHrJ IDNON-UNIONS WITH AN ARTHROSCOPICALLY
ASSISTED DORSAL APPROACH
Slade JF, Geissler WB, Gutow AP, Merrell GA

JBJS 85-A Suppl 4: 20-32, 2003

i
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GREFFE DE MATTI-RUSSE
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ne technique si on respecte les regles
ue le fragment proximal est bien vascularisé

eésavantage: Platre 3-4 mois (difficile chez le sportif),

Greffe iliaque avec anesthésie générale
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Fragment proximal bien vas
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1,5 ans
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fe osseuse vascularisée

Radius dorsal
ler métacarpien
2eme métacarpien

Radius palmaire
Ulna...




ORY, ANATOMY

DORSAL
, BISHOP, BERGER (MAYO CLINIC)
1995-2002
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LATERAL
ZAIDEMBERG
1991
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ORY, ANATOMY

LATERAL
ZAIDEMBERG
1991
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TORY, ANATOMY
OLAR CARPAL ARTERY

Robert Judet (1964-65)
Mencke (1970)

Braun (1987) Kulhman (1987)
Kawai (1988)

Anatomical background :
Haerle, Mathoulin (1995)



RY, ANATOMY
VOLAR




TORY, ANATOMY

al artery arises from the radial
and runs along the volar aspect of the radius

branches on the palmar side of DRUJ forming
anastomoses with a branch of interosseus artery
and a branch of ulnar artery

.
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ORY, ANATOMY

ranch of the volar carpal artery was
ys predominent

Many small branches vascularize the medial
part of the distal radius epiphysis
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ARPAL ARTERY




echnique

Local-regional anaesthesia
Tourniquet
Outpatient surgery

 Palmar approach
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chnique

irst spotting of F.C.R. and radial artery
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echnique

wrist to release tension of FCR and FPL

ar carpal artery in front of and along the edge
ronator Quadratus

e Dissection of superficial aponeurosis of PQ
until periosteum

Institut
de la Main




echnique

ry proximal retraction of PQ

eral half of pedicle subperiosteally dissected
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echnique

esting of graft with a chisel

Medial half of pedicle attached to the graft
was not detached
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echnique

esting of graft with a chisel

Medial half of pedicle attached to the graft
was not detached
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echnique

nd pedicle were dissected back to the radial artery

hen the tourniquet is released
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echnique

nd pedicle were dissected back to the radial artery

hen the tourniquet is released
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echnique

pening fracture site
 Freshening the bone ends

e Scaphoid osteosynthesis with screw
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echnique

pening fracture site
 Freshening the bone ends

e Scaphoid osteosynthesis with screw
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echnique

pening fracture site
 Freshening the bone ends

e Scaphoid osteosynthesis with screw
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echnique

pening fracture site
 Freshening the bone ends

e Scaphoid osteosynthesis with screw

de la Main




echnique

placed at the anterior site of bone loss
caphoid osteosynthesis with screw

» Graft fixed by 10 mm K-wire parallel to screw

i
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echnique

placed at the anterior site of bone loss
caphoid osteosynthesis with screw

» Graft fixed by 10 mm K-wire parallel to screw

Institut
de la Main




echnique

placed at the anterior site of bone loss
caphoid osteosynthesis with screw

» Graft fixed by 10 mm K-wire parallel to screw

‘_, Institut
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chnique

* Pin removal at 3 weeks

* Below elbow plaster cast until union
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aterial
94 patients

males — 74 males
e 38 left — 56 right : 57 dominant wrists

* 45 manual workers — 49 sedentary occupation
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aterial
94 patients

Mean age at surgery : 31,4 y.o. (18-63)
* Mean delay before surgery : 23 months

* Mean follow-up : 42 months (10-117)

8 years of follow-up e




aterial
94 patients

e 81 waist fractures

e 13 proximal third fractures
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aterial

ous surgery: 31 patients

18 patients had an iliac bone grafting procedure
e 2 patients had two previous grafting procedures

* 16 patients had an osteosynthesis

.




ot’s Staging

linear pseudarthrosis

2A : slight bone resorption 42
2B : palmar tlexion, DISI 47
3A : +radio-scaphoid arthritis S

3B : + radio-carpal arthritis

I -
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nical case

-

Stage 1IB




ical case




ical case

-

D + 21




nical case

.

-

D + 6 months




ults union

* Time to union : 8.3 weeks (6-24 w)
[without one case (24w) : 6.5 w]




esults

Range of motion
e Increase in mean flexion : 45° wp 58°

e Increase in mean extension : 54° ® 67°

Grip strength
e 52% W 90% of controlateral wris
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plications

e Sudeck’s dystrophy: 3
o Stiffness : 3

e Nonunion :
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plications

D+1




Excellent
Good 27
Fair

Poor
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ical case

"

Stage 1IB




nical case




ical case




ical case




ﬁ’ ical case




ective results

Satisfied without reservations : 64 patients
e Satisfied with some reservations : 27 patients

* Not satisfied : 3 patients
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istical analysis

e was significantly related to

— Age (better outcome in younger patients)

— Alnot’s stage

— Occupation (better outcome in sedentary patients)

— Delay surgery (better outcome if small delay)

Outcome was not related to :

— Pseudarthrosis location
— Previous surgery
Institut
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ical case




ical case




ical case
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IInd Metacarpal

 Brunelli 1988
« Mathoulin, Brunelli, Saffar 1992




echnique

aches dorsal and

Scaphoid reconstruction
(palmar)

 Bone graft harvesting
(dorsal)

* Graftis filled in
scaphoid bone loss

P
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echnique

aches dorsal and

Scaphoid reconstruction
(palmar)

 Bone graft harvesting
(dorsal)

* Graftis filled in
scaphoid bone loss

P
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echnique

aches dorsal and

Scaphoid reconstruction
(palmar)

 Bone graft harvesting
(dorsal)

* Graftis filled in
scaphoid bone loss
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echnique

aches dorsal and

Scaphoid reconstruction
(palmar)

 Bone graft harvesting
(dorsal)

* Graftis filled in
scaphoid bone loss
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chnique

r

-




aterial

7 patients (1988-1999)

e 10 males 7 females

* Mean age : 34 y.o. (26 - 44)



aterial

Iways waist fractures

 Number of previous surgery : 2 (range 1 to 6)
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Union

nion obtained in 16 cases (1 failure)

 Average delay of union : 3 months
(range 2 to 6 months)
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sults : pain

ollow-up : 7.6 y (range 2to 13y)

pain : 10 FLEXION-EXTENSION

e (Climatic : 6 e >120°:12
e Permanent tolérable: 1 e 60°to 120°:5
e Incapacitating : 0 e <60°:0

PRONO-SUPINATION
e >120°:15
e 60°to 120°:2

e <60°:0 Institut

de la Main



plications

problem with II"Y métacarpal
* Radio-scaphoid arthritis : 2 cases
e Lesion of radial nerve : 2 cases

* Secondary fracture : 1 case
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ical case




2 use of vascularized bone graft havested from
second metacarpal is a precise and difficult procedure,
but it is a safe and reliable salvage procedure in

scaphoid reconstruction.
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onclusion

GE 1 Alnot, D1 Herbert: Percutaneous fixation
STAGE 2A Al., D2 Herb. : Matti-Russe grafting...
STAGE 2BAl., D3 Herb. : Anterior wedge grafting

STAGE D4 Herbert : Vascularized bone graft

LE PLUS TOT POSSIBLE

de la Main



