
proximal scaphoid over the dorsolateral edge of the 
radius3. Other symptoms include wrist stiffness and 
weakness7. Radiologically, standard anteroposterior 
wrist X-rays may reveal a cortical ring sign, a SL gap 
of more than 3 mm, and an SL angle of more than 60°. 
Not all SLD cases can be detected on standard wrist 
X-rays, sometimes they only become visible during 
stress imaging of the wrist8.

The goal of treating SLD is to restore normal 
scaphoid kinematics, enhancing wrist strength 
and mobility while reducing pain9,10. Additionally, 
efforts aim to slow down or prevent the progression 
of carpal degeneration, also known as scapholunate 
advanced collapse (SLAC)8. Surgical techniques 
to restore SLD can be categorized into four groups: 
tenodesis, capsulodesis, primary SL ligament repair 
(e.g. with a bone anchor), and hybrid techniques. 
Tenodesis involves using a tendon to reconstruct 
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Background and research aims: Scapholunate interosseous ligament rupture can cause wrist issues like pain, strength 
loss, and cartilage degeneration. While various surgical treatments exist, it’s unclear which method is optimal. This 
study aims to determine the superior treatment approach for scapholunate dissociation. Methods: In Pubmed, 
Embase, Scopus and Web of Science was searched for articles reporting results of surgical repair of scapholunate 
dissociation. Additional inclusion criteria were English- and Dutch-language articles published between January 2000 
and December 2022 with at least 8 patients and at least 1 year of follow-up. Results: Seventeen articles were included, 9 
covered tenodesis repair, 2 focused on capsulodesis, 3 on direct scapholunate ligament repair using bone anchors, and 3 
on a combination of tenodesis and capsulodesis. No difference could be found between the types of surgical techniques 
in wrist mobility and grip strength. The Disability of Arm, Shoulder, and Hand score, Visual Analogue Scale for pain 
and Mayo wrist scores showed no clinically relevant difference. With all methods, normal radiological values were 
obtained after surgery. The mean scapholunate angle was less than 60° and the scapholunate gap less than 3 mm. 
However, at longer follow-up an increase in this angle and gap was seen again. Discussion: This review did not allow to 
conclude that one technique was better than another to treat scapholunate dissociation because of poor quality of the 
included studies. Pre- and postoperative values were not always reported, there were insufficient comparative studies, 
and randomized prospective studies were missing.

Keywords: Posttraumatic scapholunate dissociation, Scapholunate ligament, Surgery, Tenodesis, Capsulodesis, Bone anchor.

INTRODUCTION

Scapholunate dissociation (SLD) is one of the most 
common forms of carpal malalignment, resulting from 
the rupture of the scapholunate (SL) ligament1,2. This 
injury typically occurs due to a fall on an outstretched 
hand with the wrist in extension, ulnar deviation, and 
intercarpal supination1,3-5. Rupture of the SL ligament 
may also occur during a fracture of the distal radius 
or the scaphoid bone6. The SL joint plays a crucial 
role in the mobility of the carpal bones3. The SL 
ligament, being C-shaped, with its dorsal part being 
the strongest and thickest, controls torsional and 
translational movements. Various extrinsic ligaments 
act as secondary stabilizers of this SL joint1,3. 
Untreated SLD eventually leads to carpal arthritis6.

Clinically, SLD may manifest as a painful click 
dorsoradially in the wrist caused by subluxation of the 



240 

T. DE SCHEPPER , J. BATSELIER, N. HOLLEVOET

Journal Impact Factor according to Web of Science24, 
independently evaluated by both reviewers (J.B. and 
T.D.S.) Discrepancies in scores were resolved through 
consensus. The MCS ranges from 0 to 100, with 
higher scores reflecting higher article quality (85-100: 
excellent score, 70-84: good score, 55-69: fair score, 
<55: poor score)23.

Initially clinical outcomes were reviewed in the 
included articles including wrist mobility and grip 
strength. The results also included functional scores 
such as the Disability of Arm, Shoulder, and Hand 
score (DASH) score, QuickDASH score, the Mayo 
wrist score and the Visual Analogue Scale (VAS) 
for pain. The DASH questionnaire is an instrument 
developed as a measure of upper limb impairments 
and symptoms. The questionnaire consists of a 
disability/symptom scale of 30 items, scored from 0 
(no disability) to 100 (complete disability). The lower 
the score, the better25. The QuickDASH questionnaire 
is a shortened version and looks at only 11 items 
instead of 3026. The Mayo Wrist score is a scoring 
system used to evaluate the degree of disability in the 
wrist. The following items were assessed: pain (25 
points), active flexion/extension arc as a percentage 
of the contralateral side (25 points), grip strength as 
a percentage of the contralateral side (25 points) and 
the ability to return to daily work and activities (25 
points). For the Mayo wrist score, the higher the score, 
the better. An excellent result is defined as 90-100 
points, good is 80-89, fair is 65-79 points and poor is 
less than 65 points27.

Secondly the radiological results were analysed. 
The most important parameters are the SL angle and 
the SL distance. Normal values of SL angle ranged 
between 30° and 60°28. The SL distance was measured 
as the distance between the os lunatum and the os 
scaphoideum on anteroposterior wrist radiographs. 
The normal value of this parameter in adults is less 
than 2 mm with a value of more than 3 mm being 
suggestive of SLD29. Finally, the reported postoperative 
complications with the different techniques were 
described.

 Statistical methods were the One-Way ANOVA 
test and the unpaired student’s t-test to determine 
the difference in outcome between the four different 
techniques. In this statistical analysis, the reported, 
postoperative outcomes for each surgical technique 
were divided by the number of studies for each 
technique and whether these distributions were 
significantly different. This did not take into account 
the number of patients per study as individual results 
per patient were rarely reported. These tests could 

the function of the SL ligament6,9-18. Variations exist 
based on the tendon used and the methods employed: 
modified Brunelli11,14-16, 3-ligament tenodesis9, 
scapholunotriquetral (SLT)-tenodesis17, and 4-bone-
ligament reconstructions18 are a few examples of 
numerous options. Capsulodesis involves using the 
dorsal intercarpal joint capsule to reinforce the dorsal 
part of the SL ligament. Mayo capsulodesis and Blatt 
capsulodesis are examples of this method19. While 
primary SL ligament repair with bone anchors is 
possible, it’s recommended to perform primary repair 
within 4 weeks of the rupture due to rapid ligament 
degeneration5. Hybrid techniques mostly combine 
tenodesis and capsulodesis20.

Currently, there is no consensus on the best surgical 
method to treat SLD20. The aim of this study was to 
review published articles on the outcomes of operative 
SLD treatment between 2000 and 2022, attempting 
to determine if a particular surgical technique was 
superior to others.

MATERIALS AND METHODS

The literature search was conducted following the 
Preferred Reporting Items for Systematic Reviews 
and Meta-Analyses (PRISMA) guidelines21. This 
was independently performed by two reviewers 
(T.D.S. and J.B.). The inclusion criteria were articles 
reporting results of surgical treatment for post-
traumatic SLD, both acute and chronic, published 
from the year 2000 onward, with an average follow-
up time of at least 1 year, surgeries performed in the 
absence of arthritis/SLAC, and articles in English 
or Dutch. The last literature screening for relevant 
publications was conducted on 19/12/2022. Exclusion 
criteria comprised salvage operations (arthrodesis, 
carpectomy), cadaver studies, studies with fewer than 
8 patients, non-traumatic SLD, and the presence of 
arthritis/SLAC. Reviews were also excluded from 
our analysis. Additionally, articles solely describing 
the surgical technique without presenting results were 
excluded.

Searches were conducted in the databases of Pubmed, 
Embase, Scopus, and Web of Science using various 
keywords: “Treatment”, “traumatic SLD surgery”, 
“Four bone ligament reconstruction SLD”, “Extensor 
carpi radialis longus SLD”, “Three ligament tenodesis 
“, “acute SLD” and “Modified Brunelli SLD” . The 
systematic literature review by Athlani et al.22 was also 
searched for articles.

 The quality of the included studies was assessed 
using the Modified Coleman Score (MCS)23 and the 
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59), indicating moderate quality. The average follow-
up period was 60 months, and the average age of 
patients was 40 years. Most studies had a relatively low 
number of patients, except for one with 117 patients14.

The average results of clinical, radiological, 
functional, and pain parameters are summarized in 
Tables III and IV. Wrist mobility results are depicted 
in Figure 2, while grip strength results are in Figure 
3. Among the findings, postoperative wrist mobility 
decreased in both tenodesis and capsulodesis 
techniques. There were 8 articles that mentioned the 
DASH and 4 that mentioned the QuickDASH score. 
In tenodesis, the preoperative (Quick)DASH value 

only be performed for the variables wrist flexion, wrist 
extension, grip strength and VAS pain score because 
other parameters were insufficiently reported.

 
RESULTS

The search process is detailed in the PRISMA 
flowchart (Fig. 1). Seventeen articles met the criteria 
and were included in the literature review. Table I 
provides an overview of these studies, detailing the 
surgical technique used, number of patients, and 
follow-up duration. The average MCS score (see Table 
II) of the included studies was 46 (ranging from 26 to 

Fig. 1 — PRISMA flowchart.
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Technique n Mean follow-up 
(months)

Mean age 
(years)

Tenodesis
Bain et al. “Quad Ligament”-Tenodesis with FCR-tendon 8 (8 ♂) 24 50
Chabas et al. Modified Brunelli-tenodesis with FCR-tendon 19 (16 ♂ en 3 ♀) 37 43
Kakar et al. Tenodesis with PL-tendon or allogeneic plantaris-tendon 9 (8 ♂ en 1 ♀) 34 44

Kaltenborn 
et al.

Tenodesis with ECRL-tendon 45 24 28,5 (median)

Links et al. Modified Brunelli-tenodesis with FCR-tendon (n=21)

4-bone tendon weave (4BTW) with ECRL-tendon (n=23)

21 (15 ♂ en 6 ♀)

23 (17 ♂ en 6 ♀)

29

29

30

29
Nienstedt 
et al.

Modified Brunelli-tenodesis with FCR-tendon 8 (7 ♂ en 1 ♀) 166 40

Ross et al. Scapholunotriquetral (SLT)-tenodesis with FCR-tendon 11 (9 ♂ en 2 ♀) 14 36
Seradge 
et al.

Tenodesis with ECRL- & FCR-tendon (Dynadesis) 20 (15 ♂ en 5 ♀) 240 42

Talwalkar 
et al.

Modified Brunelli-tenodesis with FCR-tendon 117 (50 ♂ en 67 
♀)

48 38

Capsulodesis
Gajendran 
et al.

Dorsal capsulodesis 15 (12 ♂ en 3 ♀) 86 42

Pomerance 
et al.

Dorsal capsulodesis 17 (12 ♂ en 5 ♀) 66 36

Primary repair with bone anchor
Bickert et al. 12 (12 ♂) 19 38
Minami 
et al.

17 (17 ♂ en 0 ♀) 49 33

Rosati et al. 18 (16 ♂ en 2 ♀) 32 34
Hybrid
Carvalho et al. Tenodesis with PL-tendon + dorsal capsulodesis 14 (9 ♂ en 5 ♀) 12 38

De Carli et al. Tenodesis with ECRL-tendon + Mayo-capsulodesis 20 (17 ♂ en 3 ♀) 67 40

Papado-
georgou et al.

Ligamentoplastie with ECRB-tendon + dorsal capsulodesis 32 (23 ♂ en 9 ♀) 50 39

n = number of patients, FCR: flexor carpi radialis, PL: palmaris longus, ECRL: extensor carpi radialis longus, SLIL: scapholunate interosseus ligament, ECRB: 
extensor carpi radialis brevis; SLT: scapholunotriquetral.

Table I. — Descriptive table.

ranged from 54 to 78 and decreased postoperatively 
by a minimum of 22 to a maximum of 53 points. The 
Mayo wrist score was determined in only 6 out of 
17 studies. Kakar et al13 was the only study to report 
both pre- and postoperative results. The mean values 
increased from 44 to 80. For the VAS pain score, 9 
studies reported both pre- and postoperative values 
and these decreased in each of these studies except 
Pomerance et al30. A graph showing the values of the 
SL angle in the different studies was shown in Figure 4 
and the results of the SL distance in Figure 5.

 Postoperatively, wrist mobility was reduced in 
both tenodesis and capsulodesis. However, the hybrid 
technique by Papadogeorgou et al.31 showed increased 
wrist mobility. Differences were observed in average 
wrist extension between techniques, with tenodesis 
having an average of 50° and hybrid techniques 

showing 65° (p=0.03). There was no difference in 
wrist flexion among the surgical methods (p=0.9). 
Grip strength improved postoperatively in both 
tenodesis and capsulodesis. Postoperative changes 
in grip strength for primary repair with bone anchors 
and hybrid techniques could not be evaluated due to 
lacking preoperative values. No statistically significant 
difference was found between the techniques for grip 
strength (p=0.61). Overall, all techniques showed good 
postoperative results for (Quick)DASH, Mayo wrist, 
and VAS pain scores. No significant differences were 
found between the techniques for the VAS pain score 
(p=0.48). In the included studies, a reduction in SL 
angle immediately postoperatively was usually seen 
below 60° to then rise back to preoperative values over 
time. Immediately postoperatively, the SL distance 
usually fell below 3 mm to rise again over time, as 
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surgery’s effect on wrist mobility. The two capsulodesis 
studies found a decline in wrist mobility19,30. Insufficient 
data were available for primary SL ligament suture to 
draw conclusions about mobility. Ligamentoplasty 
using the the extensor carpi radialis brevis tendon 
combined with dorsal capsulodesis yielded positive 
results regarding wrist mobility31. In an earlier 
literature study on surgical repair of SLD by Naqui et 
al.33, better grip strength was found in the capsulodesis 
patient group compared to tenodesis. However, in 
our study, no statistically significant difference was 
observed in grip strength between the different surgical 
techniques. Postoperatively, grip strength improved 
in tenodesis studies, while one capsulodesis study19 
reported a decrease, and another30 reported an increase. 
Insufficient results were available for primary suture 
and hybrid techniques to draw conclusions about grip 
strength. Radiological evaluation demonstrated that 
operative SLD repair initially reduced the SL angle and 
SL gap to less than 60° and 3 mm, respectively, but 
these corrections were not sustained long-term (see fig. 
4 and 5). One capsulodesis study showed an average 
postoperative increase in the scapholunate angle from 
49° to 55°33. Similarly, most studies reported good SL 
gap results, except for Bickert et al.2, which reported a 
significant SL gap. Other studies by Rosati et al. and 
Minami et al.5,34 simply mentioned “no gap” without 
further explanation.

did the SL angle. Figure 4 shows how the SL angle 
for the tenodesis and hybrid techniques were each well 
reduced immediately after surgery but increased again 
at later follow-up. Figure 5 shows the same for the SL 
distance for tenodesis and capsulodesis (see Fig. 5).

Complications included radial nerve neuropraxia, 
infection/inflammation (1.9%), persistent sensitivity 
at the incision site (1.9%), complex regional pain 
syndrome (CRPS) (2.7%), and eventual progression 
to osteoarthritis in 5.4% requiring additional surgery 
(salvage operations such as arthrodesis, proximal 
carpal row resection)32.

DISCUSSION

The average MCS of the included articles in this 
literature study was only 46, indicating low quality. 
Reported wrist mobility varied across studies. 
The average wrist extension of 65° with hybrid 
techniques20,31,35 was better than the 50° with tenodesis 
(p=0.03). However, caution is warranted in interpreting 
these findings as only 2 out of 3 included studies on 
hybrid techniques reported wrist extension results. It’s 
also uncertain if the difference between 50° and 65° is 
clinically significant. Some studies showed improved 
wrist mobility after tenodesis10,13, while others reported 
a decrease postoperatively15,17. Most studies lacked 
preoperative values, hindering determination of the 

Colemanscore Web of science
Journal

Type of article

Bain et al. 42 / Prospective

Bickert et al. 47 0.844 Retrospective

Carvalho et al. 59 / Prospective

Chabas et al. 48 2.23 Retrospective

De Carli et al. 48 / Retrospective

Gajendran et al. 50 2.23 Retrospective

Kakar et al. 42 5.082 Retrospective

Kaltenborn et al. 54 2.355 Prospective

Links et al. 43 2.230 Retrospective

Minami et al. 45 / Retrospective

Nienstedt et al. 43 2.230 Retrospective

Papadogeorgou et al. 49 1.140 Retrospective

Pomerance et al. 43 2.230 Retrospective

Rosati et al. 26 / Retrospective

Ross et al. 52 / Prospective

Seradge et al. 38 / Retrospective

Talwalkar et al. 55 0.844 Retrospective

Table II. — Quality control of articles according to modified Coleman Score/ Journal 
impact factor 2020.
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CONCLUSION

This literature review compared the outcomes of four 
different surgical techniques (tenodesis, capsulodesis, 
primary suture, and a combination of capsulodesis and 
tenodesis) for restoring SLD. No significant differences 
were found between the techniques concerning 
clinical and radiological parameters, except for better 
postoperative wrist extension with hybrid techniques 
compared to tenodesis (65° versus 50°). The lack of 
evidence is attributed to the low quality of the studies 
and the absence of comparative studies or a control 
group. 

This literature study addresses a known problem in the 
orthopedic field without a standard treatment protocol. 
There’s debate about whether surgery is worthwhile 
and which technique to use20,33. The statistical analysis 
in this study remained relatively limited due to the small 
number of included articles per technique, low study 
populations, and frequent lack of reporting certain 
parameters. Additionally, no randomized controlled 
trials were found. It would be beneficial for results to be 
reported more uniformly across studies. Furthermore, 
all included studies had limitations in terms of study 
population size. Multicenter collaboration could offer 
a solution in this regard.

 

Fig. 2 — Average pre- and postoperative wrist mobility by surgical technique to restore scapholunate 
dissociation.
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Fig. 3 — Average pre- and postoperative grip force by surgical technique to restore scapholunate 
dissociation.

Fig. 4 — Average scapholunate angle preoperatively, immediately postoperatively and at final follow-up by 
surgical technique to restore scapholunate dissociation.



246 

T. DE SCHEPPER , J. BATSELIER, N. HOLLEVOET

 

Fig. 5 — Average scapholunate distance preoperatively, immediately postoperatively and at final follow-up 
by surgical technique to restore scapholunate dissociation..
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