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          1   Introduction 

 Scapholunate instability is the most common pattern of carpal instability. Despite their 
frequency, these lesions are often missed or poorly treated, and this may lead to an 
important amount of wrist dysfunction and degeneration  [  1  ] . Treatment of chronic 
scapholunate instability remains controversial. There is no consensus between different 
stabilization procedures such as capsulodesis, tenodesis, and intercarpal fusions  [  1  ] . 

 In 1995, Brunelli and Brunelli  [  2  ]  introduced a new technique in the treatment of 
chronic scapholunate dissociation, using a  fl exor carpi radialis (FCR) tendon slip to 
reduce the rotatory subluxation of the scaphoid and to reduce the scapholunate dis-
tance. Van Den Abbeele et al.  [  3  ]  developed a three-ligament tenodesis based on 
Brunelli’s technique, reconstructing the scapholunate interosseous ligament, the 
scaphotrapeziotrapezoidal ligament and the dorsal radiotriquetral ligament. This 
study evaluates the outcome of the treatment of chronic, static scapholunate insta-
bility with a three-ligament tenodesis at our institution.  
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    2   Material and Methods 

 At UZ Leuven, 46 patients with chronic static scapholunate instability underwent a 
modi fi ed Brunelli procedure between 1998 and 2010. Twelve patients were excluded 
for this review because they needed a salvage procedure (wrist arthrodesis or 
 proximal row carpectomy), and two patients were excluded because of a fall on the 
operated hand. Of the remaining 32 patients, 21 were willing to come to the hospital 
for clinical and radiological evaluation. In this group of 21 patients, mean age at the 
time of surgery was 39 years (range 26–47) and male to female ratio was 16:5. 
Mean follow-up was 33.5 months (range 8–69). In ten patients diagnosis was made 
on plain radiographs, three patients needed an MRI scan, and in eight patients, 
 diagnosis was made arthroscopically. Nineteen patients sustained a fall on the 
 outstretched hand more than 1 year before the diagnosis was made. 

 Postoperative pain, grip strength (Jamar dynamometer), and range of motion 
(hand held goniometer) were clinically evaluated. A quick DASH score was calcu-
lated. Standard radiographs were taken to measure scapholunate distance and angle 
and to evaluate carpal collapse using the Nattrass coef fi cient (carpal height divided 
by length of the capitates). 

 The modi fi ed Brunelli technique as described by Van Den Abbeele et al.  [  3  ]  and 
Garcia-Elias et al.  [  4  ]  was used. 

 A dorsal approach to the wrist joint described by Berger was made. First the 
 scapholunate interval was evaluated, and then the scaphoid was released distally 
and reduced. A tunnel was made in the distal pole of the scaphoid from dorsal to 
volar. A suture anchor was placed in the lunate. A transverse palmar incision was 
made along the  fl exor carpi radialis (FCR), proximal to the scaphoid, and the cuta-
neous nerve branch of the radial nerve is protected. A second transverse palmar 
incision was made more proximally, over the musculotendinous junction of the 

  Fig. 1    Schematic 
represenatation of the 
technique used       
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FCR, and the radial half of the tendon was retrieved to form a distally based FCR 
tendon strip. The tendon strip was then passed through the tunnel in the scaphoid, 
from volar to dorsal. The end of the tendon strip was passed under the dorsal radio-
carpal ligament slip and attached to the lunate with the suture anchor placed earlier 
(Fig.  1 ). The tendon slip does not pass the radiocarpal joint. One or two K-wires 
were placed: one from scaphoid to capitate and (occasionally) one from scaphoid to 
lunate. Wrist capsule and skin were carefully sutured. A short arm and thumb cast 
is applied for 6 weeks. After 6 weeks of immobilization, K-wires were extracted 
and mobilization was initiated (Fig.  1 ).    

    3   Results 

 Mean satisfaction was 7.5/10 (range 2–10), mean pain visual analog score was 
2.7/10, and mean quick DASH score was 15.5 (range 5–33) with a maximum pos-
sible DASH of 55. All patients would have the same surgery again and only two 
patients had not returned to work because of the wrist. Range of motion was 
signi fi cantly reduced compared to the contralateral side as illustrated in Table  1  but 
was in all case within the functional range. Grip strength was also signi fi cantly 
reduced (Table  1 ). Results of the radiographical measurements are shown in Table  2 . 
No signi fi cant differences are seen here.    

      Table 1    ROM and grip strength of the operated hand compared to the contralateral side   

 Mean (range) 

  p -value  Operated hand  Normal hand 

 Flexion  50 (20–75)  74 (40–90)  <0.001 
 Extension  51 (28–90)  71 (45–100)  <0.001 
 Ulnar deviation  33 (30–50)  42 (25–50)  <0.001 
 Radial deviation  19 (10–30)  29 (20–50)  <0.001 
 Grip strength  39 (21–61)  47 (26–71)  <0.001 

   Table 2    Preoperative radiological measurements compared to postoperative values   

 Mean (range) 

  p -value  Preoperative  Postoperative 

 SL angle  66.5 (32.9–94.4)  61.9 (30–97.2)  0.03 
 SL interval  3.3 (1.5–7.9)  2.9 (1.5–5.4)  0.15 
 Nattrass coef fi cient  1.394 (1.27–1.51)  1.385 (1.22–1.55)  0.41 
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    4   Discussion 

 Isolated rupture of the scapholunate ligament leads to dynamic scapholunate insta-
bility. If the scaphotrapeziotrapezoidal ligament and the dorsal radiotriquetral liga-
ment are also damaged, a static scapholunate instability occurs  [  3  ] . 

 In 1995, Brunelli and Brunelli  [  2  ]  designed a new technique using a FCR tendon 
slip to reduce the scaphoid, correct the scapholunate dissociation and restore carpal 
height. They report on 13 cases with a short follow-up period of maximum 2 years. 
There is a limitation in wrist  fl exion of 30–60 % compared to the contralateral wrist 
and a limitation in grip strength of mean 35 % less than the contralateral hand. All 13 
patients could return to work, 11 had no pain left and all 13 patients were satis fi ed. 

 Van Den Abbeele et al.  [  3  ]  slightly modi fi ed Brunelli’s technique by tunneling 
the FCR tendon slip under the dorsal radiolunotriquetral ligament and attaching it 
upon itself or directly to the lunate. Consequently the radiocarpal joint is not longer 
crossed in order to avoid loss of radiocarpal  fl exion. As this tendon reconstruction 
actions as the scapholunate, lunotriquetral and scaphotrapeziotrapezoid ligament, it 
is called a three-ligament tenodesis. Twenty-two patients with a mean follow-up 
period of 9 months were included in this study. Fifteen of them had predynamic 
instability, 4 dynamic instability and 3 had static scapholunate instability. 
Postoperative radiographic evaluation showed no changes in the average scapholu-
nate angle compared to the preoperative X-rays. Postoperative ROM was compared 
to preoperative ROM resulting in a loss of wrist  fl exion of 18 % and a loss of exten-
sion of 20 %. Mean grip strength was 58 % of the contralateral hand. Fourteen 
patients had returned to work at the time of follow-up and 17 told they would have 
the operation again. Two patients needed a neuroma excision and two patients 
developed a re fl ex sympathetic dystrophy. 

 Talwalkar et al.  [  5  ]  clinically reviewed 55 patients: 32 of them had static instabil-
ity, 23 had dynamic instability. An additional 62 patients answered a questionnaire. 
Thirty-one percent loss of  fl exion, 20 % loss of extension and 12 % loss of radio-
ulnar deviation was noted when compared to the contralateral wrist. Mean grip 
strength was reduced by 30 % of the contralateral side. A difference between the 
static and dynamic group was not found. Mean pain VAS was 3.7, 79 % of the 
patients were satis fi ed and 88 % would have the same procedure again after a mean 
follow-up period of 4 years. Two patients needed scaphocapitate fusion, two needed 
wrist fusion, two needed an ulnar shortening. Four patients needed a neuroma exci-
sion and one patient developed a re fl ex sympathetic dystrophy. 

 They conclude three-ligament tenodesis has a role in the treatment of scapholunate 
dissociation in patients with a reducible scaphoid and without degenerative changes. 

 In 2006, Garcia-Elias et al.  [  4  ]  reported their results of the three-ligament tenod-
esis. They reviewed 38 patients with an average age of 31 years: 21 had a dynamic 
instability and 17 had a static instability. After a mean period of 46 months, 28 
patients were completely pain free at rest, and 29 patients had returned to their nor-
mal activity level. Measurement of ROM resulted in a  fl exion of 74 % of the con-
tralateral side, an extension of 77 %, an ulnar deviation of 92 % and a radial deviation 
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of 78 %. Average grip strength was 65 % of the contralateral side. Two patients 
developed a DISI deformity and nine patients developed degenerative changes. 
Secondary surgical treatment was not necessary. 

 When comparing our results (excluding those patients who needed a salvage 
procedure) to those given in literature (Table  3 ), we can conclude similar results 
although our study only includes patients with static scapholunate instability, 
whereas other studies include patients with predynamic, dynamic, and static 
instability.   

    5   Conclusion 

 The results of our study are similar to those published in literature so far. We also 
report encouraging results on satisfaction, pain relief, ROM, and grasp strength. 
There are however two difference between our study and previously published 
works. Firstly, we report a large need for salvage procedures in our patient popula-
tion. Additional research is needed to search for an explanation for this difference. 
Secondly, our study only includes patients with a chronic, static scapholunate insta-
bility, whereas other studies include patients with predynamic, dynamic, and static 
instability. Finally, we can conclude a modi fi ed Brunelli’s tenodesis has its place in 
treating chronic, static scapholunate instability.      
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