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Abstract Background: Optimal treatment of chronic
scapholunate (SL) instability remains controversial. Many
surgical techniques have been proposed with varied results
in subsequent case series; however, there is limited evidence
demonstrating the relative effectiveness of the different
treatment options. Questions/Purposes: We conducted a
systematic review of the English literature to compare
outcomes from capsulodesis and ligament reconstruction
for treatment of chronic scapholunate instability. Methods:
An electronic database search using keywords associated
with scapholunate ligament instability was performed. A
total of 511 studies were identified. All studies with
scapholunate ligament tears >4 weeks after the initial
injury were included in the review. Data extracted includ-
ed patient demographics, wrist range of motion, and
radiographic outcome measures. Results: A total of 308
patients from 11 studies met the inclusion criteria and
were included in the study. The average time to surgery
from initial injury was 11 months. There was no signif-
icant difference in wrist flexion or extension after

capsulodesis or reconstruction. The weighted mean for
postoperative wrist extension/flexion was 56°/45.6° in
the capsulodesis group and 40.9°/47.3° in the reconstruc-
tion group. Pooled means of SL angle and SL gap were
60.3° and 3.44 mm after capsulodesis and 56.5 and
2.72 mm after reconstruction, respectively. Conclusions:
This systematic review failed to demonstrate any signifi-
cant difference in outcomes from capsulodesis or recon-
struction for treatment of chronic scapholunate instability.
However, the retrospective studies examined were notably
heterogeneous in design with high estimates of variance.
Further prospective trials are necessary to determine an
ideal treatment strategy.
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Introduction

Scapholunate ligament (SLL) tear represents the most fre-
quent ligamentous injury of the wrist and is the most com-
mon etiology of carpal (wrist) instability [22]. Acute injury
typically results in pain and impairment of functional activ-
ity. When left untreated, a complete tear leads to altered
wrist biomechanics, eventual wrist arthritis, and further
functional impairment [23]. Numerous studies have demon-
strated that disruption of the ligamentous connection be-
tween the scaphoid and lunate causes rotatory subluxation
of the scaphoid and increases contact pressure in the articu-
lation between the scaphoid and radius [4, 5].

While there is substantial clinical concern about the
long-term implications of this injury among treating
physicians, surprisingly little is known about the natural
history of the SLL tears or the therapeutic value of the
procedures used to treat the injury. After the acute
injury time period (4–6 weeks), surgical treatment fo-
cuses on minimizing the altered biomechanics that occur
with this injury. Toward this goal, treatments generally
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involve one of two strategies; capsulodesis or ligament
reconstruction. While some authors have attempted to
establish treatment guidelines based on the severity and
chronicity of the injury [12, 13], there is considerable
variation in treatment strategy utilized among hand sur-
geons [27].

Despite interest in optimizing treatment of chronic
scapholunate tears, studies addressing the relative effec-
tiveness of different surgical options have been largely
limited to small case series. To our knowledge, there is
no systematic review to directly compare the outcomes
of ligament reconstruction and capsulodesis in patients
with chronic scapholunate tears. In attempt to address
this knowledge gap, we performed a systematic review
comparing patient outcomes between capsulodesis and liga-
ment reconstruction for chronic tears of the scapholunate
ligament. Our hypothesis was that there would be no differ-
ence in outcomes between capsulodesis and ligament
reconstruction.

Methods

We performed a systematic review of literature available
through the following electronic databases: PubMed (1946
to February 2015), Embase (1947 to February 2015),
SCOPUS (1966 to February 2015), CINAHL (1937 to Feb-
ruary 2015), the Cochrane Database (including Systematic
Reviews, Cochrane Database of Abstracts of Review
Effects [DARE], Cochrane Central Register of Controlled
Trials [CENTRAL]), clinicaltrials.gov, Proquest Disserta-
tions and Theses, and FirstSearch Proceedings. The
search strategy was created by a medical librarian and
consisted of keywords associated with scapholunate liga-
ment tear, instability or dissociation, and terms related to
the surgical treatments of interest. Searches were limited
to English language and human studies using database-
supplied limits. The search strategy was expanded by the
medical librarian into appropriate medical subject heading
terms (MESH): ((((((BLigaments, Articular^ [Mesh] OR
Ligament OR Ligaments) AND (Scapholunate)) OR
(BScapholunate Ligament^ OR BSL Ligament^ OR BSLIL^
OR Bscapholunate dissociation^ OR Bscapholunate
instability^))))) AND ((BReconstructive Surgical Procedures^
[Mesh] OR BTenodesis^ [Mesh] OR Breconstructive surgical
procedure^ OR repair OR Capsulodesis OR tenodesis OR
fixation OR Bautograft^ [tiab] OR Bbrunelli^ [tiab]))) NOT
((BAnimals^[Mesh]) NOT (BAnimals^[Mesh] AND
BHumans^[Mesh])).

After removal of duplicate entries, 511 unique cita-
tions were obtained and exported to EndNote (Thomson
Reuters, New York, NY). Review of the 511 manu-
scripts was performed by 3 investigators (JGS, TA,
JW), using a data extraction form designed prior to
study inception. Disagreement was resolved by discus-
sion facilitated by the senior author. The study was
performed in accordance with The Preferred Reporting

Items for Systematic Reviews and Meta-Analyses
(PRISMA) guidelines.

Studies that passed initial screening required (1) pa-
tients with scapholunate ligament tears >4 weeks after
the initial injury, and (2) surgical fixation by either
capsulodesis or ligament reconstruction. We excluded
studies that (1) included patients with more severe inju-
ry patterns (carpal dislocations); (2) included patients
with associated wrist injuries; and (3) did not provide
a means to assess central tendency as we were unable to
obtain unpublished datasets from previous investigators.
Included studies were categorized as either capsulodesis
or reconstruction. Variables extracted from studies in-
cluded age, gender, hand dominance, tear subtype, du-
ration of symptoms prior to surgery, length of clinical
follow up, preoperative wrist range of motion (wrist
flexion, extension, radial deviation, ulnar deviation),
postoperative wrist range of motion, preoperative radio-
graphic measurements (scapholunate angle, scapholunate
gap [mm]), postoperative radiographic measurements,
surgical technique (capsulodesis or ligament reconstruc-
tion), and patient-reported outcome measures. We calcu-
lated the pooled means and standard deviations,
according to surgical technique, for primary endpoints
of postoperative wrist range of motion and radiographic
measurements at final follow-up.

Results

All 511 articles were screened by title to identify irrel-
evant articles generated from the search strategy. After
title screening, 177 potentially relevant articles
underwent an abstract review, which identified 43 arti-
cles for full text review. The full text review found 22
articles that met the inclusion criteria. Eleven articles
were subsequently excluded due to insufficient docu-
mentation of central tendency estimation, leaving 11
available for data extraction (Fig. 1). Of the remaining
studies, one lacked sufficient postoperative data to be
included in the wrist flexion assessment. For similar
reasons, one study was excluded from wrist extension
assessment, four from scapholunate angle assessment,
and four from scapholunate gap assessment.

Of the 12 studies included in the systematic review,
6 evaluated capsulodesis only, 4 evaluated ligament re-
construction only, and 2 (Moran 2006, Rohman 2014)
considered patients treated by both surgical techniques.
Three studies in the ligament reconstruction group were
designed as retrospective case-controls; all others were
retrospective case series. Five studies investigated pa-
tients with static scapholunate instability only, two in-
vestigated dynamic instability, and the remaining studies
included patients with both dynamic and static instabil-
ity subtypes. The total number of wrists treated by
capsulodesis was 174 (165 at final follow up) compared
to 144 (143 at final follow up) that received ligament
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reconstruction. The duration of follow up ranged from 5
to 86 and 5 to 46 months for capsulodesis and ligament
reconstruction, respectively. The pooled average age
(SD) of the capsulodesis group was 38.6 (10.5) com-
pared to 35.7 (7.5) in the ligament reconstruction group.
Time to surgery with capsulodesis was on average 15.6
(12.8) months, versus 7.4 (8.0) months with ligament
reconstruction (Tables 1 and 2).

Analysis of wrist flexion after ligament reconstruction
and after capsulodesis revealed weighted averages of 40.9°
(95% CI 38.4–43.4) and 45.6° (95% CI 43.4–47.8), respec-
tively (Fig. 2). Similarly, average wrist extension was 47.3°
(95% CI 45.2–49.4) after ligament reconstruction and
56.0° (95% CI 54.0–58.0) after capsulodesis (Fig. 3).

Radiologic measurements were available for five of the
ligament reconstruction articles and six of the capsulodesis
articles. The weighted averages of postoperative
scapholunate (SL) gaps were 2.72 mm (95% CI 2.45–
2.97) in the ligament reconstruction group and 3.44 mm
(95% CI 3.24–3.64) in the capsulodesis group (Fig. 4).
Weighted means of SL angle at follow-up after ligament
reconstruction and after capsulodesis were 56.5° (95% CI

54.4–58.6) and 60.3° (95% CI 58.5–62.1), respectively
(Fig. 5).

Articles reporting pre- and postoperative values
showed a tendency toward improved SL gap and SL angle
after ligament reconstruction, but not after capsulodesis.

Discussion

We performed this systematic review to determine if
there is evidence of a functional difference when chronic
scapholunate ligament tears are treated with ligament
reconstruction or dorsal capsulodesis. The substantial
inter-study variation found in our review lends credence
to the long-standing controversy surrounding treatment
of chronic SL injury. Although initial report favored
Blatt’s dorsal capsulodesis for treatment of SL instability
[3], subsequent studies have revealed mixed results, with
many authors noting progressive deterioration of carpal
alignment at later follow-up [7, 14, 24]. Other
capsulodesis techniques have demonstrated similar limi-
tations [16]. These unsatisfactory long-term outcomes

Fig. 1. Flowchart showing literature search and screening strategy for articles included in systematic review.
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have been attributed to poor recreation of palmar liga-
mentous stability [20] and failure to prevent recurrent
scaphoid flexion and pronation leading to abnormal
loading patterns [19]. Reconstructive techniques were
subsequently proposed to more closely recreate the ana-
tomical relationship of the SL ligament; however, use of
tendon grafts has been criticized as more technically
challenging with unreliable functional improvement
[27]. Despite these criticisms, both types of procedures
are still commonly performed [27]. Previous authors
have cited individual studies reporting opposing results
in efforts to illustrate the lack of gold standard [16].
Although restricted by the same inter-study variations in
this review, we attempted to depict trends of postopera-
tive outcomes aggregated from all available studies to
date.

This study has several limitations. First, all available
studies to us were either level 3 or 4 evidence. Of
these, only two retrospective studies (Moran et al.
2006 and Rohman et al. 2014) directly compared
capsulodesis and reconstruction. There were no prospec-
tive or randomized trials in which outcomes following
capsulodesis or ligament reconstruction could be ana-
lyzed. Lack of consensus outcome measures further
limited our ability to consolidate data for statistical
comparison. Variables including grip strength, pain
scale, and patient satisfaction scores (e.g., DASH,

VAS, PRWE) were thus unable to be assessed. Second-
ly, inter-study variations within surgical techniques and
patient characteristics may contribute to the heteroge-
neous outcomes presented. For the purposes of this
systematic review, different reconstruction and
capsulodesis techniques were broadly classified into
two cohorts, which may confound the averaged out-
comes of both groups. In addition, multivariate analysis
would have been helpful to assess the effect of other
patient risk factors on range of motion and radiographic
outcomes. Age of patient and duration of symptoms
have been previously implicated as a possible risk factor
that predicts clinical outcome [12, 22]. Poorer outcomes
have also been associated with surgical treatments of
static deformities when compared to similar treatments
of dynamic carpal instability [11, 25]. Certain tech-
niques including Blatt’s capsulodesis has been theorized
to fare worse compared to their reconstructive counter-
parts for the correction of static deformities [25, 28].
The varying proportion of patients with complete tears
among included studies may help explain the heteroge-
neous results we observed; however, we were unable to
statistically evaluate this bias with available data.

Our results demonstrate a tendency toward de-
creased wrist function after both capsulodesis and re-
construction. Although differences did not reach
statistical significance, visual inspection of the data

Table 1 Summary of studies included in systematic review, grouped by surgical technique

Articles n Percent static/
dynamic

Age (SD) Average F/U
months (SD)

Average months
to treatment (SD)

Ligament reconstruction Garcia Elias [12]
3LT

38 100/0 36 (12) 46 (30.2) Not reported

Links [2]
Modified Brunelli

21 100/0 30 (6.25) 29 (4) 12 (6)

Links [2]
4BTW

23 100/0 29 (4) 29 (6) 11 (6)

Moran [14]
Brunelli tenodesis

15 40/60 39 36 (15) 20 (5)

Pauchard [17]
3LT

19 58/42 43 (8.5) 25 (9) 13 (19.25)

Rohman [9]
Unspecified tenodesis

27 60/40 38 5 Not reported

Capsulodesis Gajendran [11]
DILC

15 100/0 42 (11) 86 (11) Not reported

Papdogeorgou [15]
Dorsal capsulodesis

32 100/0 39 (10.7) 50 (10) 31 (18)

Wintman [24]
Blatt’s dorsal capsulodesis

18 0/100 28 (10) 31 (18) 17 (14)

Moran [20]
Blatt/Mayo’s dorsal capsulodesis

31 42/58 38 (15) 54 (18) 20 (20)

Moran [14]
Berger-type dorsal capsulodesis

14 43/57 41 38 (12.5) 20 (6.5)

Schweizer [1]
Augmentation ligamentoplasty

22 32/68 46 (10) 63 (31) 5 (4)

Pomerance [18]
Dorsal capsulodesis

17 0/100 36 (9) 66 (25) 22 (5)

Rohman [9]
Blatt/Mayo/DILC

16 60/40 38 5 Not reported

3LT three ligament tenodesis, 4BTW 4 bone tendon weave, DILC dorsal intercalated ligament capsulodesis
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suggests that range of motion may be better preserved
with capsulodesis group, and correction of SL gap may
be better with ligament reconstruction. Among the
studies excluded during our search strategy, many re-
veal similar outcomes, although none in this group
directly compare both treatments. Chabas et al. reported
an averaged extension/flexion of 50°/41° and SL gap of
2.4 mm after performing modified Brunelli tenodesis
on 19 patients with chronic SL instability [6]. A sim-
ilar study on 22 capsulodesis procedures by Szabo
et al. demonstrated an improved mean extension/
flexion of 53°/59°, but worse SL gap of 2.7 mm at
final follow-up [21]. While our results remain consis-
tent with the majority of case reports excluded by our
search criteria, other studies demonstrate some differ-

ences in outcomes to those described here. In a review
of eight patients with chronic SL instability, notably
including those with combined distal radius fractures,
Nienstedt found marginally worse wrist movement and
similar radiographic trends after reconstruction com-
pared to those reported in the present study [10]. The
mean extension/flexion was 63°/37° and SL angle/gap
was 63°/2.8 mm at final follow-up. Deshmukh et al.
reported mean wrist extension/flexion of 38°/40° after
performing 44 capsulodesis procedures for chronic SL
instability, but was limited by a disproportionate num-
ber of worker compensation claims and prolonged
injury-to-treatment time averaging 52 months [8]. Sim-
ilar results were reported by Yang et al. after review of
12 wrists with chronic stable SL instability undergoing

Table 2 Summary statistics of capsulodesis and ligament reconstruction groups

Capsulodesis group Ligament reconstruction group

Study summary
Total patients N 174

165 at final follow up
144
143 at final follow up

Duration of follow up 49 (range 5–86) months 28 (range 5–46) months
Age (SD) 38.6 (10.5) years 35.7 (7.5) SD
Time to surgery (SD) 15.6 (12.8) months 7.4 (8.0) months

Range of motion
Wrist flexion (SD) 45.7 (14.8) degrees 40.9 (15.3) degrees
Wrist extension (SD) 56.0 (13.5) degrees 47.3 (12.9) degrees

Radiographic outcomes
Postoperative SL gap (SD) 3.44 (1.35) mm 2.72 (1.53) mm
Postoperative SL angle (SD) 60.3 (12.1) degrees 56.5 (13.47) degrees

Fig. 2. Average postoperative wrist flexion for all studies reporting range of motion data, categorized by surgical technique. Dotted lines
represent weighted average for capsulodesis (blue) and ligament reconstruction (red).
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capsulodesis [26]. The latter study additionally noted
almost immediate radiographic deterioration of the SL
gap within 1 month, which is consistent with the
poorer radiographic findings for capsulodesis in our
present review.

This systematic review failed to demonstrate any signif-
icant difference in wrist range of motion and radiographic
outcomes following capsulodesis or reconstruction for treat-
ment of chronic scapholunate instability. However, the het-
erogeneous data presented in this study illustrates the

knowledge gap in regards to ideal management of chronic
scapholunate instabilities. An ideal surgical outcome should
achieve a pain-free wrist with preserved wrist range of
motion and grip strength while maintaining correct radio-
graphic alignment of the carpal bones. None of the prevail-
ing treatment options have shown unequivocal success; thus,
adoption of standardized parameters for reporting outcomes
would allow for better assessment of relative effectiveness of
intervention. Future prospective studies of patients present-
ing with chronic SL tears, assessed by a set of consistent,

Fig. 3. Average postoperative wrist extension for all studies reporting range of motion data, categorized by surgical technique. Dotted lines
represent weighted average for capsulodesis (blue) and ligament reconstruction (red).

Fig. 4. Average postoperative scapholunate gap for all studies reporting radiographic data, categorized by surgical technique. Dotted lines
represent weighted average for capsulodesis (blue) and ligament reconstruction (red).
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pre- and postoperative measures, would allow for more
direct comparison of the surgical techniques.
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