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Purpose The scapholunate interosseous ligament binding the scaphoid and lunate is a primary stabilising ligament between these two 
bones. The ligament tear causes chronic instability and degenerative arthritis of the wrist. The scapholunate tears are characterized by 
different degrees of lesions and their remoteness. The paper is a review of various techniques used to repair or reconstruct the scapholunate 
ligament according to the clinical stages and anatomic-pathologic findings. Methods A review of the literature covering this topic is 
presented. Results Conservative treatment is primarily indicated in stable and partial ligament tears. Arthroscopic treatment is used when 
immobilization is unsuccessful. Reduction of scapholunate space and fixation with Kirshner wires are the most frequently used arthroscopic 
techniques. Primary repairs of the injured ligaments are performed surgically with efficient results. Surgical indications depend on the 
severity of the instability, the remoteness of the injury and the presence of degenerative changes. Acute repairs of scapholunate ligament 
injuries is the ‘gold standard’ as an earlier intervention provides better results. Acute injuries to the scapholunate ligament require two-
four weeks before surgery. Within this period the ligament is often still repairable itself both with or without supplementary capsulodesis 
procedures; ligament reconstruction is generally preferable in patients with chronic injures. There are many arthroscopic techniques to treat 
chronic scapholunate injures such as scapholunate ligament primary repair using various types of capsulodesis, tendon graft reconstruction, 
bone-ligament-bone procedure, various intercarpal fusions and proximal row carpectomy, total wrist fusion and arthroplasty. The paper 
is a review of various techniques used to repair or reconstruct the scapholunate ligament according to the clinical stages and anatomic-
pathologic findings. Conclusion Early diagnosis and management of scapholunate ligament tears are necessary to preserve wrist functions.
Keywords: wrist, scapholunate ligament, scapholunate ligament injury

INTRODUCTION

Diagnosis and treatment of injuries to the scapholunate 
ligament (SLL) is a common and well-researched 
topic in the medical literature of our country and CIS 
countries [1–6]. SLL injuries are common in young 
active individuals with high functional demands [7]. 
When not properly diagnosed and treated, they can lead 
to SLL instability, functional disabilities and progressive 
degenerative osteoarthritis, scapholunate advanced 
collapse, known as SLAC wrist [4, 6, 8, 9]. About 16-
40 % of SLL injuries can be associated with distal radius 
fractures [10–14], scaphoid fractures and other wrist 
injuries [8, 15]. The scapholunate interosseous ligament 
is a c-shaped intrinsic ligamentous structure of the wrist 
stabilizing both the scaphoid and the lunate [3, 7, 8, 16–
21]. Dart thrower's motion of the wrist involves wrist 
extension with radial deviation and wrist flexion with 
ulnar deviation that minimizes stress to the SLL. The 
kinematics of the dart is essential for rehabilitation of 
SLL injury [7, 22, 23]. Diagnosis of SLL injury includes 
physical examination for tenderness, a Watson scaphoid 
test [1, 24], radiological evidence of a scapholunate gap 
of more than 2-4 mm, scapholunate angle > 60° and 
cortical ring sign caused by scaphoid malalignment 
[3, 7, 9, 19, 24–27]. Early clinical and radiological 
presentation may be subtle, and pre-dynamic instability 
can be identified with the use of advanced imaging or 

intraoperatively. Contrast arthrographic examinations of 
the wrist offered more than half a century ago have been 
criticized for having low sensitivity and low specificity 
[28]. Sonography [29, 30], computed tomography 
(CT) [3, 31], MR imaging of the wrist allow detection 
of ligament injuries. Many researchers demonstrate 
advantages of magnetic resonance arthrography (MRA) 
with contrast-sensitive images [3, 7, 8, 28, 32–35]. Wrist 
arthroscopy is considered the gold standard for complete 
evaluation of scapholunate interosseous ligament injury 
and patterns of injury [7, 9, 21, 24].

Classification
Literature review revealed multiple classifications 

for SLL injuries. W.B. Geissler, M. Garsia-Elias et 
al. developed an arthroscopic-based grading system 
for SLL instability and clinical considerations. 
J.C. Messina et al. devised a new classification system 
of the European Wrist Arthroscopy Society (EWAS) 
as an evolution of the W.B. Geissler arthroscopic 
classification describing specific portions of SLL [7, 9, 
13, 21, 24]. R. Luchetti et al. offered detailed clinical 
classification of SLL injuries and specific indications 
for each type of SLL tear. They classified injuries as 
occult/pre-dynamic, dynamic, static with possible 
decrease in scapholunate space, static instability with 
no decrease in scapholunate space [36].



594

Genij Ortopedii, Vol. 26, no 4, 2020

Literature review

Treatment
N. Morrell et al (2017) described treatment algorithm 

for SLL injury (Table 1) [24]. Treatment strategy was 
shown to be largely dependent on the severity of SLL 
injury, denegerative arthritis of the wrist and time after 
injury. In 2017, J. Andersson described acute injuries as 
those presented within four weeks after the initial trauma 

and subacute injuries as those presented at four weeks to 
six months [13]. Chronic injuries were those presented 
six months after the initial trauma [37]. The therapeutic 
options are notably reduced in case of chronic lesions 
thus indicating the importance of primary repair [38, 
39]. In general, SLL injuries can be treated nonsurgically 
(Table 2) and surgically (Table 3). 

Table 1
Treatment algorithm for SLL injury

№ Injury pattern Treatment strategy
1 Partial SLL tear Immobilization, arthroscopic debridement/pinning 
2 Acute complete injury with reparable SLL Primary repair (suture) with/without capsulodesis 

3 Complete injury with irreparable ligament and reducible 
scaphoid subluxation

Primary soft tissue repair with or without capsulodesis, 
reconstruction (tendon weaves, BRB reconstruction, and 
RASL), tenodesis (Brunelli or modifications), SLAM

4 Complete injury with irreducible scaphoid subluxation and 
DISI (dorsal instability of intermediate segment)

Capsular release and reconstruction, proximal row 
carpectomy, limited wrist fusion

5 Scapholunate advanced collapse (SLAC) Arthroscopic debridement, neurectomy, proximal row 
carpectomy, limited wrist fusion

Table 2
Nonsurgical treatment of SLL injuries

Stage Treatments Goal Result
Acute (presented within four weeks 
of injury) and subacute injuries 
(4–6 weeks after trauma)

Immobilization (4–6 weeks) Create conditions for ligament 
regeneration

Positive result with 
early detection of 
injury 

Wrist splint maintaining dart 
thrower's motion

Chronic injuries (more than six 
weeks of injury)

Bracing (dynamic and static 
orthoses)

Unload the wrist, pain relief, 
prophylaxis of contractures Palliative treatment

Table 3
Operative treatment of SLL injuries

Stage Treatments Goal Results

Acute injuries 
(presented within 
four weeks of 
injury)

Stabilization of SLL with 
wires ( 8-10 weeks) 

Create conditions for 
ligament regeneration

Positive result with early detection of 
injury (J.K. Andersson) [13]

Arthroscopic debridement and 
wire fixation

Create conditions for 
ligament regeneration

Pain relief, increase in strength and ROM 
of the wrist (J.I. Lee et al.) [24]

Arthroscopically assisted open 
repair of SLL and capsulodesis

Restoration of ligament 
integrity 

Flexion contractures (G. Blatt), no 
contractures and pain relief (R.M. Szabo 
et al.) [9]

Subacute injuries 
(4–6 weeks after 
trauma) and chronic 
injuries (more than 
six weeks of injury) 
without arthritis 

Arthroscopically assisted 
or open tenodesis and 
capsulodesis 

Ligament reconstruction
Joint contracture – loss of 30-60 % flexion 
(G.A. Brunelli et al.), improved ROM (V. 
den Abbeele et al.) [7]

Four-ligament tenodesis Ligament reconstruction 74 % patients satistfied with outcome (M. 
Garcia-Elias) [7]

SLAM Ligament reconstruction
Decrease in SLL angle and space, 
moderately limited function (J. Yao et al.) 
[40]

RASL Ligament reconstruction Loosening of the screw, development of 
arthritis (M.P. Rosenwasser) [36]

Bone-ligament-bone graft 
harvested from extensor 
retinaculum; from 3rd 
carpometacarpal joint 

Ligament reconstruction
Inconsistent SLL space and angle 
(A.Weiss) [7]; strength of 3rd 
carpalmetacarpal joint graft is comparable 
with that of the SLL (I.J. Harvey) [36]

Partial wrist arthrodesis Wrist joints' fusion Improved pain at motion [7, 13]

Proximal row carpectomy Regain motion releiving 
pain Improved ROM, pain relief [7, 13]

Chronic injuries 
(more than six 
weeks of injury) 
with signs of 
arthritis 

Total wrist arthrodesis Ankylosis of the wrist 
joint 

Pain relief, no motion in the wrist ( J.K. 
Andersson) [13]

Total wrist arthroplasty Restoration of motion Motion restored (Jin-Xing Ma) [41]
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Nonsurgical treatment in acute partial SLL 
tears includes immobilization during four-to-six 
weeks with slightly extended wrist [9]. Wrist splint 
maintaining dart thrower's motion can be used to 
prevent contractures and restore specific movements 
of the wrist to ensure everyday activities [22–24, 
42–44]. The splint consists of two components: the 
wrist portion and for the forearm portion closing 
on the ulnar side (Fig. 1). Two hinges are placed at 
the wrist at the level of the tubercle of the scaphoid 
and the fourth metacarpal corresponding to the ulnar 
edge of the hamatum having two connecting rods 
attached to the bone. The rods are rigidly fixed to the 
forearm block on the palmar radial and dorsal ulnar 
surfaces. The components are manufactured using 
thermoplastics and can be formatted to suit individual 
splinting needs. The splinting construct allows for 
oblique motion of the wrist, wrist extension with 
radial deviation and wrist flexion with ulnar deviation 
that minimizes stress to the SLL.

Fig. 1 The splint maintaining dart thrower's motion to 
allow (a) wrist extension and radial deviation; (b) flexion 
and ulnar deviation (author's drawing)

Wrist strengthening and proprioceptive exercises 
are recommended after immobilization [45, 46]. 
Despite the simplicity of nonsurgical treatment the 
stage is normally dropped off due to late diagnosis. 
Although nonsurgical options are available for 
chronic wrist conditions to unload and prevent joint 
contractures using static and dynamic orthoses [47] 
the treatment is palliative.

In 2015, V.M. Jones showed that acute 
ligamentous injuries incidentally associated with 
distal radius fractures could be indirectly treated with 
immobilization [11]. S. Ioshida et al. recommended 
scapholunate temporary fixation for ligament injuries 
combined with distal radius fractures reporting an 
improvement in the Mayo wrist score with pinning 
[48]. Many authors advocate k-wire fixation for eight 

to ten weeks in case of acute isolated partial tear of the 
SLL to be followed by wrist immobilization [13, 36]. 
Early diagnosis of scapholunate injury is mandatory 
for establishing the prognosis of the injury, Surgical 
options for the treatment of SLL injuries include both 
open and arthroscopic procedures and can be broadly 
classified into limited arthroscopic procedures, 
primary ligament repair, reconstructive procedures 
and salvage procedures [49]. Limited arthroscopic 
procedures include ligament debridement and 
fixation of the SLL space with wires. The technique 
can be applicable to acute and partial SLL injuries 
with improved pain and grip strength. M. Pirolo et 
al. reported thermal radiofrequency treatment of the 
ligament resulting in denervation [24]. N.A. Darlis 
et al. reported full range of motion and 78 % of the 
wrist strength recovered in 14 out of 16 patients at 
a 19-month follow-up after thermal radiofrequency 
treatment [7]. I. Pappou et al. reported satisfactory 
outcomes of anatomical repair for acute injuries and 
inferior results in chronic cases [7]. Acute injuries 
of the SLL can be repaired with the arthroscopic 
technique using bone anchors or by open surgery 
with capsulotomy [9, 20]. V. Garratala et al. showed 
the advantage of the arthroscopic technique over 
open procedure for SLL repair with bone anchors 
and capsulodesis avoiding injuries to the periarticular 
soft tissue and the posterior interosseous nerve [20]. 
B. Bickert et al. reported 66% good and excellent 
results with the use of bone anchors [7]. Different 
types of dorsal capsulodesis and k-wire fixation can 
be added to ligament repair [7, 24, 36]. Capsulodesis 
was first described in 1987 by G. Blatt to stabilize a 
distal ulna by tethering the scaphoid with a portion of 
the radioscaphoid capsule in order to hold the scaphoid 
extended. The procedure also resulted in severe flexion 
contracture and decreased ROM. Modifications of 
capsulodesis without fixation to the radius were 
described by R.M. Szabo et al., R.A. Berger et al. 
[9] and were helpful to prevent evident postoperative 
contracture and pain. Radiological signs of instability 
improved [7]. J.K. Andersson reported capsulodesis 
as an additional surgical procedure [13].

Chronic SLL injuries cannot be repaired with 
bone anchors. Different reconstructive techniques 
of tenodesis and capsulodesis can be used for the 
case [49, 50]. Classical tenodesis using the flexor 
carpi radialis was described by G.A. Brunelli and 
G.R. Brunelli in 1995 with a mild loss of wrist 
flexion as a tradeoff, like with the Blatt's capsulodesis 
using the flap attached to the distal radius. The 
authors reported postoperative wrist flexion being 
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reduced by 30-60 % [7], and the technique of 
tenodesis underwent multiple modifications [24]. 
V. den Abbeele et al. and M. Garcia-Elias et al. 
modified the technique to prevent injury to the 
radiocarpal joint [7, 36]. V. den Abbeele et al. 
reported much better outcomes as compared to those 
from original technique developed by G.A. Brunelli 
and G.R. Brunelli [7]. M. Garcia-Elias suggested 
the use of three-ligament tenodesis to restore the 
sapho-trapezio-trapezoid joint, dorsal scaphoid-
semilunar ligament and the dorsal radio-triquetral 
ligament [9, 13] and 74 % reported satisfaction with 
the treatment [7]. In 2014, A. Elsaftawy et al. used 
cadaveric samples [37], and A.I. Volotovsky, in 
2015, used patients to modify techniques for placing 
free tendon grafts in the scaphoid and the semilunar. 
A.I.Volotovsky reported two-fold improvement of 
the Mayo wrist score in the patients as compared to 
baseline [51]. P. De Carly et al. reveiwed 20 patients 
who underwent tenodesis and capsulodesis at 67 
months and reported superior outcomes as compared 
to those reported by M. Garcia-Elias et al. who used 
tenodesis alone [52].

Many authors describe reconstruction of the 
scaphoid-lunar articulation with the use of a short 
palmaris longus autologous graft between the 
scaphoid and the lunar along the central rotation axis 
to maximally approximate the bones and fix them 
with a wire. The technique is termed as Scapho Lunate 
Axis Method (SLAM). The wrist is immobilized 
postoperatively for two weeks with wires removed 
after six weeks and dart thrower's motion initiated 
after 10–12 weeks. J. Yao et al. reported decrease in 
the scapholunate gap from 5.4 mm to 2.1 mm, the 
scapholunate angle from 70 degrees to 59 degrees, 
moderate limitation of the grip strength and wrist 
function [24, 51]. T. Alonso-Rasgado et al. (2017) 
compared different tenodesis techniques using 
cadaveric samples and found that the scapholunate 
interval showed better improvement with SLAM 
with volar component involved as compared to 
G.A. Brunelli and G.R.Brunelli tenodesis [53]. 
M. Ross et al. took the best features of previously 
described techniques and offered SL reconstruction 
utilizing a flap rerouted via transosseous tunnels 
across the scaphoid, lunate, and triquetrum to 
simultaneously reconstruct the scapholunar abd 
lunar-triquetrum ligaments [24, 54]. V. Garratala et 
al. reported advantages of arthroscopically assisted 
scapholunar reconstruction with autograft to control 
the graft passing through the dorsal scapholunar 

ligament with less invasive approach [20]. In 2015, 
G.I. Bain et al. reported the cable augmented, quad 
ligament scapholunate ligament reconstruction 
using tensionable suture anchors, capsuloplasty 
and the Berger flap in dynamic instability [55]. 
M.P. Rosenwasser et al. suggested using cannulated 
compression screw for the reduction and association 
of the scaphoid and lunate (RASL) [24, 56]. However, 
the outcomes of the procedure were not very successful 
due to loosening of screws over time, destruction 
of the scaphoid and the lunate and development of 
arthrosis with the need of screw removal after several 
months. J.L. Cognet et al. concluded the method 
should never be employed [36].

SLL stability can be ensured with SLL reconstruction 
using bone-ligament-bone graft. A. Weiss suggested 
harvesting graft from Lester's tubercle of the radius 
using a portion of extensor retinaculum. The author 
obtained very contradictory results with a wide range 
of the SL angle (45–87 degrees) and SL interval (3–
11 mm). The retinaculum was anatomically weaker 
than the SLL. I.J. Harvey suggested the use of the third 
carpometacarpal graft. The graft was secured to the SL 
with mini screws and anchors [7, 24, 36, 39]. There is 
no evidence supporting clinical role of vascularized 
bone grafts [7]. Soft tissue release, scars mobilization 
can be recommended for chronic SLL injuries with 
no possibility to decrease SL interval with intact 
cartilage of the wrist joint to convert the deformity into 
reducible. SLL reconstruction cannot be considered 
in the case and a wide range of salvage procedures 
are available for patients with advanced wrist 
arthritis. Surgical options include wrist denervation, 
limited carpal fusions (sapho-trapezio-trapezoid, 
radioscaphocapitate, radioscapholunate, four-corner), 
proximal row carpectomy. J.K. Andersson showed 
similar outcomes of the proximal row carpectomy 
and limited carpal fusions [7, 13]. Prerequisites for 
the standard proximal row carpectomy are good 
cartilage in the lunate fossa of radius and on the 
proximal pole of capitate that starts articulating with 
the radius postsurgery [57]. Proximal row carpectomy 
can be an an effective form of treatment for late-stage 
arthritis of the wrist if combined with dorsal capsular 
interposition arthroplasty [58]. Total arthroplasty and 
total wrist arthrodesis are surgical options for patients 
with advanced wrist SLAC arthritis [13, 58, 59]. 
Total wrist arthrodesis provides reliable pain relief 
and stability, improves pain and quality of life with 
loss of flexibility and motion with a fused joint if no 
joint-sparing treatment can be offered [4]. 
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CONCLUSION

Literature review shows that the treatment of 
scapholunate ligament injuries is controversial. 
Treatment technique would depend on many 
factors including injury pattern, the time after 
injury, diagnosis of ligament injury and experience 
of the surgeon. Nonsurgical treatment consists of 
immobilization and functional bracing that ensures 
good results in acute and limited injury. However, 
early clinical and radiological presentation may be 
subtle, and instability can be identified with the use 
of advanced imaging modalities (MRI, arthroscopy 
of the wrist) that are not common in detection 
of wrist injuries in Russia. So, simple and easy 
access nonsurgical techniques are likely to fall out 
of treatment armamentarium as well as such less 
invasive technique as arthroscopic debridement of 
the ligament has limited use. Suture anchor repair of 
SLL injury arthroscopically or with arthrotomy has 

evolved to one of first-line mainstream treatment. 
Arthroscopically assisted suture allows protection of 
the wrist soft tissues and the dorsal interosseous nerve. 
There have been numerous surgical techniques and 
modifications proposed for treatment of chronic SLL 
injuries considering condition of the articular cartilage 
of the wrist having poorer prognosis as compared to 
acute ligament injury. Different types of tenodesis, 
capsulodesis, ligament plasty using bone-implant-
bone graft, proximal row carpectomy, limited wrist 
fusion with the possibility of arthroscopic procedures 
have been employed for SLL reconstruction with 
intact cartilage. Total arthroplasty and total wrist 
fusion are recommended for cases with lost cartilage. 
Therefore, creation of algorithm for early detection of 
SLL injury is the key to successful treatment of SLL 
injury using simple and easy access nonsurgical and 
arthroscopic procedures. 
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