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Scapholunate (SL) joint instability is one of themost common
injuries of thewrist andmay result from a fall or high-energy
mechanism on the outstretched hand. If unrecognized, the
injury may lead to functional impairment and posttraumatic
arthritis.1–3

Since its initial description,4 a myriad of different surgical
techniques have been devised with varied success. These
include capsular shrinkage, dorsal capsulodesis, reduction-
association with a screw of the scapholunate joint (RASL),
scapholunate axis method (SLAM), bone ligament bone grafts
and a variety of tendon reconstructions.5–12 Many of these
constructs require prolonged immobilization with Kirschner
(K) wire stabilization, which may break, become infected, or

require a secondary procedure for its removal. In addition, the
outcomes of SL reconstructions are unpredictable.1,13,14 Pos-
sible explanations for this may be related to the use of soft
tissue reconstructions for irreducible injuries and reconstruc-
tion of only the dorsal SL ligament. Indeed, the sectioning
studies byBerger15noted thatwhile thedorsal SL ligament has
a yield strength of close to 300 N, the palmar region provides
120 N of breaking strength.

To try and correct the torsional instability that may result
from dorsal only repairs, techniques have been described
that address both dorsal and volar SL ligaments. Henry16

reconstructed both the volar and dorsal SL ligaments using
the flexor carpi radialis (FCR) and noted an excellent result at
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Abstract Background Scapholunate (SL) joint instability is one of themost common injuries of the
wrist and may result from a fall or high-energy mechanism on the outstretched hand. The
purpose of this case report is to describe the outcome of a 360-degree tenodesis to the SL
joint with an internal brace (SLITT) for the treatment of SL instability.
Case Description A 42-year-old male patient underwent SL ligament reconstruction
with the SLITT procedure 12 months after injury. Given the intrinsic stability of the
reconstruction, Kirschner (K) wires were not used and an early range ofmotion protocol
was initiated. Thirteen months after his reconstruction, he was back at work with
maintenance of his carpal alignment.
Discussion Since its initial description, a myriad of different surgical techniques for SL
instability have been devised with varied success. These include capsular shrinkage,
dorsal capsulodesis, reduction-association with a screw of the scapholunate joint
(RASL), scapholunate axis method (SLAM), bone ligament bone grafts, and a variety of
tendon reconstructions. Possible explanations for this varied outcome may be related
to the use of soft tissue reconstructions for irreducible injuries and reconstruction of
only the dorsal SL ligament. In addition, many of these techniques involve prolonged
immobilization with the use of K-wires.
Clinical Relevance The SLITT procedure reconstructs both the volar and dorsal SL
ligament. Given the added stability afforded by intrinsic bracing, we feel that this
reconstructionmaypermit earlier rangeofmotionwithout theneed forK-wire stabilization.
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8 years postsurgery. Chee etal17 reported on the antiprona-
tion tenodesis using a circumferential wrap of the FCR to
extend the scaphoid, supinate the distal carpal row, and
resist triquetral extension. In patients treated for SL disso-
ciation, they returned to their normative conditionwith grip
strength of 70% of the contralateral side.

The following case report describes the result of a SL
ligament reconstruction using a 360-degree tenodesis aug-
mented with an internal brace.

Case Report

A 42-year-old, right-hand dominant warehouse male worker
presented 1 year following a work-related injury where he
sustained a twisting injury to his left wrist in a conveyor belt.
He had undergone radiocarpal joint arthroscopy at an outside
institution and an ulnotriquetral ligament repair. Given his
continued pain, he was seen in our clinic with dorsal radial
wrist pain. Examination demonstrated tenderness over the SL
interval with a negative Watson shift test.18 He had reduced
rangeofmotion, andhisgripstrengthwas46%of theuninjured
wrist (28 vs. 60 kg). Plain radiographs demonstrated no
increase in diastasis on the clenched fist view. A MRI demon-
strated an occult ganglion overlying the dorsal aspect of the SL
ligament as well as a possible SL tear. The patient underwent
ultrasound-guided aspiration of his cyst and a period of
immobilization. Despite this, he continued to have pain over
his SL ligament andwasunable towork. As such, heunderwent
wrist arthroscopy for which midcarpal examination demon-
strated Geissler19 IV SL diastasis with a step-off and a positive
drive-through sign (►Fig. 1). Given thechronicityof the injury,
we proceeded with a SL ligament intrinsic brace 360-degree
tenodesis (SLITT) reconstruction.

A longitudinal incisionwasfashionedover thedorsumof the
wrist. The EPL tendon was identified, and the third extensor
compartment released. The second as well as the fourth and

fifth extensor compartments were opened with radial- and
ulnar-based extensor retinacular flaps, respectively. A poster-
ior interosseous neurectomywas performed given an encoun-
tered neuroma. After a ligament-sparing capsulotomy,20

examination of the carpus confirmed a reducible SL dissocia-
tion (►Fig. 2). Given this, attention was diverted palmarly
where an extended carpal tunnel release was performed and
the palmaris longus harvested and trimmed so that it was
2.5 mm wide. To correct any dorsal intercalated segment
instability of the carpus, 0.045 K-wires were placed in the
central aspect of the scaphoid (dorsal distal to palmar prox-
imal) and central lunate (dorsal proximal to palmar distal) and
confirmedonfluoroscopic imaging. Inneutral alignment of the
scaphoid and the lunate, the K-wires were placed parallel to
each other in a dorsal to volar direction. A 3-mmdrill holewas
made in the lunate and a 2.5-mm hole made within the
scaphoid to permit a single passage of the graft through the
scaphoid and a double passage through the lunate to complete
the 360-degree tenodesis. To assistwith the reduction of the SL
interval, a K-wirewasplaced in the distal scaphoid and another
within the triquetrum and a reduction clamp placed. The
autograft was whip stitched at each end with 4–0 fiber loop
and then passed via a tendon passer from dorsal to volar
through the lunate, volar to dorsal through the scaphoid, and
dorsal to volar through the lunate (►Figs. 3 and 4). The graft
was tensioned and the wrist taken through passive range of
motion to decrease its creep. The graft was secured within the
scaphoid and lunate with 3 � 8 mm biotenodesis screws
(Arthrex, Naples, FL) placed from dorsal to volar. Through the
tenodesis screw holes, a 1.3-mm diameter suture tape was
passed from dorsal to palmar through the scaphoid and the
lunate and tied palmarly (►Figs. 5 and 6). By passage through
the screws, this prevents the internal brace from cutting out
through the carpus. All K-wires were removed. To control
flexion of the scaphoid, the dorsal limb of the tendon graft
can be tethered to the distal pole of the scaphoid. The capsule

Fig. 1 Midcarpal arthroscopy demonstrating type 4 scapholunate
instability.

Fig. 2 Intraoperative photograph demonstrating 0.045 K-wire
placement to determine reducibility of the scapholunate joint.
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was closed with 2-0 nonabsorbable suture. The patient was
immobilized in a short arm cast for 4 weeks after which he
began dart thrower’s wrist range of motion and flexor carpi
radialis and extensor carpi radialis brevis strengthening.

At 13 months postoperatively, the patient was happy and
back at work. His painwas zero at rest and less than 4 out of 10
on a visual analog scale (VAS) with maximal effort. His grip
strength of the affected wrist continued to improve and was
66% (25 vs. 38 kg) of contralateral side compared with 46%
preoperatively with symmetrical range of motion (►Fig. 7).

Discussion

The treatment of scapholunate instability continues to vex
surgeons. The injury pattern ranges from a minor sprain to
posttraumatic arthritis. Many techniques have been pro-
posed and are based upon controlling the scaphoid that
assumes a position of flexion and pronation. These range
from dorsal capsulodesis to reduction and association of the
scaphoid and lunate, modified Brunelli procedure to the

SLAM reconstruction. Many procedures have proven tech-
nically demanding with varied results.1–3,5,6,8,10,15–17,21–26

Berger’s detailed anatomic prosections noted that the SL
ligament comprised a dorsal, membranous and volar region.
The palmar ligament had a yield strength of 120 N compared
with that of the dorsal ligament which exhibited a breaking
strength of 300 N. Given this, traditional techniques have
concentrated on reconstructing the dorsal ligament only.
Garcia-Elias1 et al reported on the outcomes of the triligament
tenodesis technique in 38 patients at an average follow-up of
46 months. Twenty-eight patients reported no pain, and 29
returned to their original occupation. Of note, 18% of patients
developed mild signs of arthritis. Patients were immobilized
for a prolonged period of time and required a secondary
procedure for K-wire removal at an average of 8 weeks post-
operatively. Talwalkar et al27 reported on 162 patients at an
average of 4 years following modified triligament tenodesis.
Seventy-seven (62%) patients reported minimal or no pain at
timeof lastexamination, and therewasnodifferenceobserved
in the outcomes between static or dynamic SLIL instability.

Fig. 3 Reconstruction of the volar scapholunate ligament. Fig. 4 Reconstruction of the dorsal scapholunate ligament. Note the
cannulation within the biotenodesis screws for internal brace passage.

Fig. 5 Dorsal scapholunate ligament reconstruction with suture tape
intrinsic brace.

Fig. 6 Volar scapholunate ligament reconstruction with suture tape
intrinsic brace.
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As load is transferred across the SL joint, themorphology of
the SL ligament may be important to resist torsional and
translatory moments. Indeed, part of the reason why there
may be unpredictability in dorsal ligament reconstruction
techniques is the failure to repair the volar ligament. Albeit
not as strong as the dorsal segment, it may aid in resisting
rotation across the joint.15 As such, there has been an increas-
ing interest to address the volar SL such as a volar capsulod-
esis28 to circumferential grafts around the scaphoid and
lunate.29 As reported by Chee et al,17 a strip of the FCR tendon
can be passed from volar to dorsal through the scaphoid and
dorsal to volar through the triquetrum in an antipronation
tenodesis tocorrect carpalmalalignment.Hoet al describedan
arthroscopy-assisted technique of reconstructing the volar
and dorsal SL ligaments using a palmaris longus graft. Seven-

teen patients with chronic SL instability were treated and
followed on average for 48 months. Eleven of 17 patients
reported no pain, the average SL gap was 2.9 mm, and 13
patients returned to their preinjury job level. There was one
case of scaphoid ischemia that did not progress or become
symptomatic.We did not notice any avascular necrosis within
the series presented but vigilance needs to be paid. Similar
resultshavebeen reportedbyHenry following volar anddorsal
SLIL repair with immobilization for 10 to 12 weeks.16 Pin
removal occurred at 8 weeks postoperatively.

For the RASL procedure, Larson and Stern30 described
results of intervention in eight wrists with a mean follow-up
of38months. Radiographic successwas described in3/8wrists
with 5/8 demonstrating radiographic failure at approximately
5monthspostoperatively. All patients followedapostoperative

Fig. 7 Posteroanterior and lateral radiographs of the patient 13 months postsurgery.

Fig. 8 Intraoperative photo and radiograph demonstrating recreation of the long radiolunate ligament (arrow denotes recreation of long
radiolunate ligament).
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protocol that included cast immobilization of approximately
6 weeks with strengthening programs initiated at 10 to
12 weeks. Mathoulin et al31 described results of arthroscopic
dorsal capsuloligamentous repair withmean follow-up of 11.4
months in 36 patients. Patients were immobilized with a cast
for 8 weeks and K-wires were removed (16 cases) and physical
therapy initiated. Patient grip strength on average increased to
92% of unaffected side with significant reduction in VAS score
(mean VAS score ¼ 0.5/10).

Theconceptof theSLITTprocedure is toprovide resistance to
load along multiple axial planes and prevent scaphoid flexion
with the distal tether. With the addition of an internal brace, it
affords immediate construct stability, thereby obviating the
need for K-wire stabilization and prolonged immobilization.
Given this inherent stability, it may permit earlier range of
motion in patients without the need for secondary procedures
to remove K-wires. Indeed as shown in the case example, K-
wires were not used, wrist motion began at 4 weeks after
surgery, and the SL gap was maintained at follow-up. Its main
indication is for reducible Taleisnik11 type I SL instability. In
caseswhere there is ulnar translocation of the lunate (Taleisnik
type 2), the long radiolunate ligament can be reconstructed
using the volar tail of the tendon graft and internal brace being
tethered to the volar distal radius (►Fig. 8).

The SL ligament internal brace 360-degree tenodesis
procedure presented in this article aims to address the
multiplanar instability that exists after SL injury as well as
permitting immediate construct stability that replicates
native SL yield strength. The augmentation with the internal
brace adds several advantages over tendon grafts alone and is
better suited to resist immediate loads and diastasis of the SL
joint and obviates the need for K-wire stabilization.
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