
We retrospectively reviewed 13 patients who had

 successfully undergone three-ligament tenodesis for

scapholunate instability, and compared the radiolog-

ical outcome with 14 failed cases. The scapholunate

angle in the failed group increased from 73° to 81°

with a scapholunate gap of 5.32 mm, compared to a

decrease in the successful group from 76° to 66° with

a scapholunate gap of 2.94 mm. Postoperative radio -

graphs may thus have a prognostic value and can also

be used if confronted with a patient with persisting

symptoms after operation. Salvage procedures may

offer a better solution when tenodesis has failed and

reduction is insufficient on radiographs, and we

believe that redo operations are not indicated, when

the initial reduction already failed.
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INTRODUCTION

In 1995 Brunelli and Brunelli described a tech-

nique for the treatment of chronic static scapholu-

nate (SL) dissociation (1). A distally based strip of

the flexor carpi radialis (fCR) is drilled through the

distal pole of the scaphoid and fixed on the dorsal

rim of the distal radius. Van den Abbeele et al

(1998) and Garcia-Elias et al (2006) subsequently

modified this procedure and fixed the tendon strip

on the dorsal side of the lunate (5,11) (fig. 1). Good

clinical outcomes were reported. However, some

patients remained with a painful wrist and had to

undergo a salvage procedure.

the aim of this survey is to investigate if the

failed procedures were due to technical failure of

the procedure or to attenuation of the tendon strip

with an incomplete radiological reduction.

MATERIAL AND METHODS

We retrieved 13 patients (2 women, 11 men) with a

successful procedure (good or excellent) out of two

 follow-up surveys done at our department (De Smet

2007 (4), Goeminne 2011, sent for publication) We

 compared the radiographs with those in whom a salvage

procedure was performed (n = 12, 4 women, 8 men).

Measurements of the scapholunate angle and scapholu-

nate gap were done in the immediate postoperative

 period and also at final follow-up. When available, the

preoperative values were also recorded. Both the

scapholunate angle and scapholunate gap were measured

with the electronic device available in the software pack-

age of the radiology department.
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the values in the failed group at final follow-up were

compared with those of the successful procedures. We

compared the preoperative values with those at final

 follow-up and with the postoperative values in the failed

group (paired t-test).

Operative technique

the technique as described by Brunelli and modified

by Garcia-Elias was used (1,2,5). the wrist was approach -

ed dorsally. the third extensor compartment was opened

and the dorsal capsule was visualized. A ligament

 splitting (Berger technique) capsulotomy was performed.

the carpus was inspected, scar tissue removed,

 adhesions between the scaphoid and the capsule were

released and the scaphoid was reduced and fixed with

two K-wires, one to the capitate and one to the lunate.

the wrist was then approached volarly through a limited

Matti Russe approach. the bed of the fCR was incised,

exposing the Stt joint. A 3.2 mm hole was drilled from

volar to dorsal in the distal part of the scaphoid. A distal-

ly based 10 cm strip of the fCR was harvested. It was

passed through the hole and retrieved dorsally, where it

was passed under the radiotriquetral ligament, turned

back and fixed to the dorsal aspect of the lunate with a

bone anchor (fig. 1). In some cases an additional fixa-

tion on the scaphoid was performed. the wrist was

immobilised for 6 weeks. Mobilisation was started at 8

weeks, strengthening exercises at 12 weeks.

RESULTS

follow-up was similar in both groups :

39 months in the failed group (11-70) and

40 months in the successful group (11-69). the

scapholunate angle in the failed group was 74° pre-

operatively. It remained practically unchanged

postoperatively (73°, SD 15.33) and at final follow-

up it was 81° (SD 9.15). this change was not sig-

nificant (p = 0.16). the scapholunate angle in the

successful group was 76° preoperatively and

decreased to 66° at final follow-up (SD 7.6). the

difference between both groups was highly signifi-

cant (p = 0.0004). the scapholunate gap in the

failed group was 5.32 mm (SD 20.28) and 2.94 mm

(SD 9.12) in the successful group. this difference is

also highly  significant. In the successful group, the

values of the scapholunate angle and gap remained

unchanged from the immediate postoperative radio -

graphs to the final follow-up.

DISCUSSION

Most reported series on scapholunate reconstruc-

tion concentrate – quite rightly – on the clinical out-

comes (3,4,7,10,11). However when confronted with

an operated patient with persisting symptoms, it is

interesting to verify how the tenodesis has changed

the scapholunate angle and/or scapholunate gap. In

cadaveric studies, the modified Brunelli technique

has been shown to restore the normal carpal rela-

tionship between the scaphoid and lunate bones (9).

However, little data is available on clinical outcome

and radiographic findings.

the Wrightington series did not mention radio -

graphic data (10). Van Den Abbeele et al reported

that no radiological changes were observed (11).

Garcia-Elias et al only briefly reported recurrence

of the carpal collapse without hard data (5). Chabas

et al also reported the radiographic outcome (3). the

scapholunate angle in their series was corrected

from 63° to 54°, but at final follow-up (37 months)

it relapsed to 62°. the scapholunate gap remained

corrected from the immediate postoperative

 measurement to final follow-up. these data are

comparable to the findings reported here. We found

a significant difference in measurements between
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Fig. 1. — Schematic presentation of the operative technique
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the successful procedures compared to those with

the failed procedures. It is likely that these failures

are due to insufficient reduction of the scapholunate

angle, since the immediate postoperative radio -

graphs showed insufficient reduction and there was

no significant change in the scapholunate angle

between the immediate postoperative value and the

value at final follow-up.

With these data, the postoperative radiographs

can have a prognostic value. these data can also be

used when confronted with a postoperative patient

with persisting symptoms. Redo operations are

unlikely to succeed since the initial reduction

already failed and revision of a ligamentous recon-

struction seems highly unpredictable due to exces-

sive scar tissue formation and primary tendon graft

failure. A salvage procedure is probably a better

solution.
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