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Abstract Background The dorsal capsuloligamentous scapholunate septum (DCSS) is a conflu-
ence of the dorsal capsule, the dorsal intercarpal ligament (DIC), and the scapholunate
interosseous ligament (SLIOL). It appears to play a role in the stability of the
scapholunate articulation. The purpose of this study was to describe the anatomical
basis for this structure and to investigate its role in scapholunate instability
through sectioning of this structure followed by an arthroscopic and fluoroscopic
analysis.

Material and Methods In the anatomical part of the study we dissected 3 fresh
cadaver wrists to examine the anatomy of the DCSS. In the arthroscopic part of the study

Keywords we assessed the EWAS grade of SL instability before and after sectioning the DCSS and
= scapholunate measured the scapholunate and radiolunate angles fluoroscopically.

complex Results Sectioning the DCSS increased the EWAS grade of SL instability but did not
= scapholunate affect the scapholunate gap, the scapholunate angle or radiolunate angle.

Instability Conclusion We have demonstrated that there is a distinct structure that is separate
= capsuloScapholunate  from the dorsal capsule, which we have labeled the Dorsal Capsuloligamentous

Septum Scapholunate Septum. We believe that the DCSS is a previously unreported secondary
= DCSS stabilizer of the SL joint which may have therapeutic and prognostic implications.

Our understanding of carpal biomechanics is evolving.'? The
stability of the scapholunate articulation is dependent upon
the scapholunate interosseous ligament which is the primary
stabilizer,>® and by several extrinsic ligaments which act as
secondary stabilizers.>7-%-17

In this paper we describe an attachment between the
dorsal wrist capsule, the dorsal part of the scapholunate
interosseous ligament (SLIOL) and the dorsal intercarpal
ligament (DIC) which we have termed the Dorsal Capsuloli-
gamentous Scapholunate Septum (DCSS). It inserts on to the
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scaphoid, the lunate and the SLIOL. It is our belief that the
DCSS may play an important role in the stabilization of the
scapholunate articulation.

The purpose of this study was to describe the anatomical
basis for this structure and to investigate its role in scapho-
lunate instability through serial sectioning of this structure
followed by an arthroscopic and fluoroscopic analysis.

Material and Methods

In the anatomical part of the study we dissected 3 fresh
cadaver wrists to examine the anatomy of the DCSS. In the
first specimen we performed a dorsal approach and excised
the extensor tendons to expose, the dorsal radiocarpal (DRC)
and the dorsal intercarpal (DIC) ligaments (=Fig 1a). We then
opened the midcarpal joint and examined the relations
between the DIC and the proximal row (=Fig. 1b). In the
other 2 wrists, a volar approach was performed and the volar
radial carpal ligaments were sectioned then the wrists were
then hyperextended to study the dorsal capsular structures
(=~Fig. 1c).

In the arthroscopic part of the study we studied Ten wrists
from 5 fresh frozen cadavers with no previous history of any
wrist disorder. There were 3 female and 2 male specimens.
The mean age was 52.8 years (range, 50-57 years).

The status of the bone, cartilage and ligaments for each
wrist was assessed arthroscopically by a single surgeon and
radiographically by another single surgeon. The specimens
were mounted and wrist arthroscopy was performed through
the 3-4, 4-5, and midcarpal radial and ulnar portals using a
2.7 mm scope, a 1 mm diameter hook, and 5 kg of counter-
traction.

The Stability of the scapholunate and lunotriquetral inter-
vals was assessed arthroscopically and then graded using the
European Wrist Arthroscopy Society (EWAS) classification
[~Table 1] (from ] Messina. abstract Congress of FESSH
Poznan 2009). Midcarpal arthroscopy was then performed
to test the scapholunate and lunotriquetral intervals. The
scapholunate gap was measured in each wrist using fluoros-
copy (Xi SCAN 440® - FM control - Madrid - Spain). Thereafter,
each specimen was fixed in a bridging external fixator frame
with 2 transfixing Steinman pins immobilizing the proximal
forearm and one transverse metacarpal pin which was free to
slide along the fixator frame. A 10 lbkg axial load was applied
to the carpus by hanging a 10 lIb kg weight from the
metacarpal pin. (~Fig. 2).

A 1.8 mm K-wire was placed in the 3rd metacarpal as a
reference to control the rotation of the wrist in the coronal
plane. A dorsal subcutaneous 45 mm needle was used to
determine the radiographic magnification. Posteroanterior
and lateral views were taken, without and with an axial load
(=Fig. 2). The scapholunate gap was measured according to
Lee and Coll."® The scapholunate and the radiolunate angles
were measured by Watson’s method.'® Each space and angle
were measured independently by two reviewers and then
compared. They used the software “Image J 1.45s” (National
Institute of Health. USA. 2012). Measurements showing a
difference more than 0.5 mm or 5° between the two ob-
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servers were recalculated. The final value was the average of
the two measurements. After each ligament section, the
scapholunate stability was assessed arthroscopically and
fluorsocopically.

Arthroscopic sectioning of the DCSS was performed under
direct vision. This was achieved by introducing the arthro-
scope through the 4-5 radiocarpal portal and a 15 scalpel
blade through the 3-4 radiocarpal portal directed radially to
avoid cutting the dorsal radiocarpal ligament (~Fig. 3). After
sectioning, the scapholunate gap on the posteroanterior
view was measured under fluoroscopy, along with a mea-
surement of the scapholunate and the radiolunate angles on
the lateral view (=Fig. 4) The scapholunate gap was consid-
ered normal under 3 mm.?’ The scapholunate angle was
considered normal between 30° and 60°. The radiolunate
angle was considered normal between +15° and —15°. By
convention, we attributed a positive sign if the lunate was
extended, and a negative sign if the lunate was flexed in
relation to the radius.

Results

Anatomy of the DCSS

The DCSS is a fibrous structure, that arises from the dorsal
capsule inserts in a bifid manner at the bone-ligament
junction of the dorsal superior aspect of the scaphoid and
lunate. At this level, the DCSS seems mechanically the most
resistant when it’s palpated with a hook probe (~Fig. 1d). The
capsule’s insertion on the dorsal scaphoid and lunate is thin
and clearly distinguishable from the DCSS (=Fig. 1e). The
DCSS in the sagittal plane is oriented obliquely in a distal and
volar direction.

Arthroscopic Section of DCSS

Before sectioning, arthroscopically there were five EWAS stage
1, two stage 2A, one stage 2B, one stage 2C and one stage 3A.
After DCSS sectioning, there were arthroscopically one EWAS
stage 1, three stage 2B, five stage 3B and one stage 3C. Nine
wrists demonstrated increased laxity. After DCSS sectioning,
the majority of wrists had some dorsal widening of the SL joint
(=Table 2). The mean scapholunate gap prior to ligament
sectioning and without axial load was 1.2 mm (range, 0.25 to
1.5 mm), under load 1.5 mm (range, 0.9 mm to 2.4 mm). The
mean scapholunate angle without axial loading was 46.0°
(range, 31.5° to 57.2°) and 46.1° (range, 25.1° to 63.2°) under
load. Without load, no specimen had a SL angle greater than
60° and under load, two specimens had a scapholunate angle
greater than 60°. The mean radiolunate angle without axial
load was 6.5° (range, —5.6° to16.9°) and under load 0.3° (range,
—18.7°t022.9°) The DCSS sectioning didn’t affect the SL gap, SL
angle or RL angle. None of the wrists had a SL angle greater
than 60° on the lateral view with or without loading.

Discussion

The role of the dorsal capsular insertion and its effect on
stabilizing the scapholunate interval has not been well
defined. In an anatomical study of 90 cadaver wrists,
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Fig. 1 (a) DRC and DIC anatomic relations. (b) Relation between DIC and proximal row. (c) Volar radiocarpal intrarticular of Dorsal
Capsuloligamentous Scapholunate Septum (DCSS). The volar capsule has been cut while the dorsal capsule has been left intact. The wrist is
extended in a gunshot fashion to expose the distal radius and the proximal articular surfaces of the scaphoid and lunate. The arrow is pointing to
the DCSS. Volar radiocarpal intraarticular approach of DCSS. (d) Probe checking the DCSS. (e) DCSS on sagittal slice of the wrist.
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Table 1 EWAS stages of scapholunate interosseous instability24'25
Stage Arthroscopical findings
Scope through MCR and probe through MCU
Stage | No passage of the probe in the interosseous Scapholunate (SL) space, but synovitis.
Stage IIA Volar passage of the probe in the SL space without the ability to turn the probe (widening less than one mm).
Stage 1B Dorsal passage of the probe in the SL space without the ability to turn the probe (widening less than one mm).
Stage IIC Complete passage of the probe in the SL space without the ability to turn the probe (widening less than
one mm).
Stage IlIA Volar widening of the SL space with the ability to turn the probe (widening more than one mm,
anterior laxity).
Stage llIB Dorsal widening of the SL space with the ability to turn the probe (widening more than one mm,
posterior laxity).
Stage llIC Complete widening of the SL space with the ability to turn the probe (widening more than one mm,
global laxity).
Stage IV SL gap more than 2.7 mm with passage of the scope from MC to RC joint.
Viegas et al'” noted that the DIC ligament was comprised of 2 dorsal groove of the scaphoid, and then to the proximal rim

sections: a more distal section of generally thinner fibers
extending from the dorsal tubercle of the triquetrum to the
dorsal aspect of the trapezoid or capitate and a more proxi-
mal, thicker section extending from the dorsal tubercle of the
triquetrum to the dorsal distal aspect of the Iunate, on to the

Fig. 2 View of the wrist under axial load.
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of the trapezium. Nagao et al?! in a 3-D study of 8 cadaver
wrists showed the DIC branched to distal attachments on
the distal part of the dorsal aspect of the lunate (6 cases), on
the proximal part of the dorsal aspect of the scaphoid
(all cases), on the waist of the dorsal aspect of the scaphoid
(6 cases), on the dorsal aspect of the trapezium (1 case), and
on the dorsal aspect of the trapezoid (all cases). Buijze
et al?2 however reported that the DIC attachment to the
lunate was found in only 2 of 8 specimens. We have
demonstrated that there is a distinct structure that is
separate from the dorsal capsule, which we have labeled
the Dorsal Capsuloligamentous Scapholunate Septum
which attaches between the dorsal wrist capsule and the
dorsal part of the SLIOL and the DIC ligament. Sectioning
the DCSS didn’t affect the static SL gap, SL angle or RL angle
under a 10 kg axial load, but there was noted to be an
increase in the EWAS stage of SL instability, which suggests
this structure has a stabilizing effect on the scapholunate
joint. We believe that the DCSS is a previously unreported
secondary stabilizer of the SL joint which may have thera-
peutic and prognostic implications. Ruch and Poeling?>
alluded to this when they wrote that the existence of a
tear of the dorsal capsular reflection when combined with
a scapholunate interosseous ligament (SLIL) tear connotes a
greater degree of carpal instability and they advocated an
open SLIL repair versus arthroscopic pinning when there
was an associated tear of the dorsal capsular reflection.

Limitations of the current study include the fact that this
was a cadaver study which may not correlate with in vivo
findings and that the biomechanical model of a 10 kg axial
load is not physiologic and does not replicate the in vivo
forces. The small numbers of cadaver specimens as well as the
lack of biomechanical data correlating the EWAS stage with
ligament tear or attenuation as well as the lack of data on
intraobserver agreement of the EWAS stage introduces a
source of bias.



Fig. 3 Arthroscopic Section of the DCSS.
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Fig. 4 Fluoroscopic measures (SL gap, SL angle and RL angle).

Table 2 Arthroscopic SL instability before and after DCSS

sectioning

Specimens Arthroscopic SL Arthroscopic SL
laxity before laxity after DCSS
DCSS sectioning sectioning

1R 2C 3B

2R 1 2B

3R 1 2B

4R 2B 3B

5R 3A 3C

1L 2A 3B

2L 1 1

3L 2A 3B

4L 1 3B

5L 2B

Scaphoid
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