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Wrist arthroscopy and MRI for the evaluation of scapholunate
and lunotriquetral ligaments tear in Kienbock’s disease
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Purpose
The principal intrinsic wrist interosseous ligaments of the wrist are the scapholunate
ligament (SLL) and the lunotriquetral ligament (LTL). Injuries to the wrist ligaments
are common and can lead to chronic wrist pain. To our knowledge, the incidence of
associated intrinsic wrist ligament pathology in Kienbock’s disease has not been
previously described. Herein, we used wrist arthroscopy and MRI for the evaluation
of SLL and LTL injury in 40 patients with Kienbock’s disease.
Patient and methods
The study was based on 40 patients with Kienbock’s disease (stages II, IIIa, and
IIIb), 17 women and 23 men. Their age ranged from 13 to 46 years (mean, 31 years
and 6 months). All patients underwent MRI followed by wrist arthroscopy for the
diagnosis of SLL and/or LTL tear.
Results
The incidence of isolated SLL tear and combined SLL and LTL tear of the 40
patients with Kienbock’s disease included in this study was 27.5 and 7.5% as
evaluated with MRI, respectively, and 35 and 15% as evaluated with wrist
arthroscopy, respectively. According to Geissler arthroscopic classification, 75%
of SLL injury were of grade I, while 25% were of grade III. Moreover, 50% of the
patients with ligamentous injury reported a history of trauma with a mean of 4.4
months interval between the trauma and first presentation.
Conclusion
This study had proved that Kienbock’s disease is associated with tear of SLL and/or
LTL in a significant number of patients among the study group. However, it was
difficult to distinguish between the degenerative and traumatic ligament tears.
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Introduction
The diverse and complicated functioning of the human
wrist provides a unique and complex challenge for the
physician. Evaluation of wrist injuries requires
knowledge of structural as well as functional
anatomies [1].

The wrist is supported by multiple ligamentous
structures including the intrinsic carpal ligament,
extrinsic ligaments, and triangular fibrocartilage
complex [2]. The principal intrinsic interosseous
ligaments are the scapholunate ligament (SLL) and
the lunotriquetral ligament (LTL), which demonstrate
a higher yield strength than the extrinsic ligaments and
often fail through avulsion at their attachment sites [3].

Injuries to the wrist ligaments are common and can
lead to chronic wrist pain and carpal instability andmay
result in scapholunate advanced collapse of the wrist
[4]. Kienböck believed that traumatic rupture of the
ligaments and vessels around the lunate produced
lunate fracture with subsequent collapse [5].
Wolters Kluwer - Medknow
During the past two decades, imaging has had an
important role in the evaluation of intrinsic and
extrinsic wrist ligaments and the triangular
fibrocartilage disk (TFC). MRI [6], MR
arthrography [7], and computed tomographic (CT)
arthrography [8] can help provide satisfactory
evaluations of these structures and have replaced
triple-injection wrist arthrography. Wrist arthroscopy
is considered the reference standard, and it has seen
considerable growth since the original description of
the techniques developed for viewing the anatomy of
the wrist [9].

Herein, we used wrist arthroscopy and MRI for the
evaluation of intrinsic wrist ligaments tear mainly SLL
and LTL in 40 patients with Kienbock’s disease.
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Patients and methods
The study was based on 40 patients with Kienbock’s
disease, 17 women and 23 men. Ethical approval was
obtained for the study, and informed consent was
obtained from all patients included in this study.
The study was conducted in Fayoum University
Hospital from January 2012 to November 2015.
Sixteen patients were complaining of right-sided and
24 patients of left-sided Kienbock’s disease. According
to Stahl [10] classification of Kienbock’s disease, 10
patients were of stage II, 16 patients were of stage IIIa,
and 14 patients were of stage IIIb. Their age ranged
from 13 to 46 years (mean, 31 years and 6 months).

At presentation, a history was taken and clinical
examination of the wrist was performed including
examination of the contralateral wrist. Plain
radiography (PA-lateral) and MRI examination were
done for all patients. Thereafter, all patients underwent
diagnostic wrist arthroscopy.

MRI and image analysis
All patients underwent MRI of the wrist in coronal,
sagittal, and axial planes on a 3Philips Intera 1.0T
(Model: Gyroscan Intera, Type: 1.0 Tesla, Philips
Medical system, Made in Holland). The patients were
scanned in the prone position with the elbow extended
overhead, and the hand pronated and positioned in the
center of the wrist coil at the scanner isocenter
(Superman position), and the affected wrist extended
into the MR scanner beyond the patient’s head.

MR examinations were read by the same
musculoskeletal radiologist, of proper experience in
reading musculoskeletal MR examinations. The
images were reviewed to detect any tear of SLL
and/or LTL. Positive findings were described. On
completion, MRI reports were correlated with
arthroscopy results.
Wrist arthroscopy

The patient was placed supine with the procedure
undertaken under general anesthesia. Traction was
then applied to the upper limb; the arm was
suspended via finger traps, and countertraction was
applied using weight of∼10 lb, which was attached to a
sling that was wrapped over the tourniquet of the limb.
The three to four portal was created by blunt dissection
down to the capsule once a skin incision has beenmade.

Routinediagnostic arthroscopywasperformedwitha30°,
2.7mm arthroscope through the standard 3–4 and 6R
portals.The arthroscopewasmoved from the radial to the
ulnar sideof thewrist inspectingthearticular surfaceof the
radius, triangular fibrocartilage complex, and ligament
integrity. Midcarpal arthroscopy was performed in all
patients. Interosseus ligaments were inspected and
examined by a probe for the detection of any
ligamentous injury. All positive findings were reported.

Poor man arthrogram was done by injecting saline into
the radiocarpal joint during visualization of the
midcarpal joint for detecting S-L and L-T ligament
tears.
Results
MRI examination of the intrinsic wrist ligaments in the
40 patients with Kienbock’s disease (stages, II, IIIa,
and IIIb) included in this study showed that 11 patients
had S-L ligament tear (five patients in stage IIIa and six
patients in stage IIIb), three patients had combined S-
L and L-T ligament tears (one patient in stage IIIa and
two patients in stage IIIb) and 26 patients had normal
S-L and L-T ligaments (Figs 1, 2).

Arthroscopic examination of the intrinsic wrist
ligaments of the same 40 patients showed that 14
patients had S-L ligament tear (six patients in stage
IIIa and eight patients in stage IIIb), six patients had
combined S-L and L-T ligaments tears (two patients
in stage IIIa and four patients in stage IIIb), and 20
patients had normal S-L and L-T ligaments (Figs 3,
4).

The incidence of isolated SLL tear and combined SLL
and LTL tears of the 40 patients with Kienbock’s
disease included in this study was 27.5 and 7.5% as
evaluated with MRI, respectively, and 35 and 15% as
evaluated with arthroscopy, respectively. According to
Geissler [11] arthroscopic classification of carpal
instability, 75% of SLL injury in this study were of
grade I (attenuation/hemorrhage of interosseous
ligament as seen from the radiocarpal joint and no
incongruency of carpal alignment in the midcarpal
space), while 25% were of grade III (incongruency/
step-off of carpal alignment is seen in the radiocarpal
and midcarpal space, and the probe may be passed
through the gap between carpals). Moreover, 50% of
the patients with ligamentous injury reported a history
of trauma with a mean of 4.4 months interval between
the impact of trauma and first presentation.

Two complications were reported among our study
group; one patient developed a ganglion at one of his
portal sites and three patients developed a hypertrophic
scar at their portal sites.



Figure 1

(a) Coronal and (b) axial MRI wrist of a patient with Kienbock’s disease, and scapholunate ligament tear.

Figure 2

(a) Coronal and (b) axial MRI wrist of a patient with Kienbock’s disease and scapholunate and lunotriquetral ligament tear.
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Discussion

To our knowledge, the incidence of associated intrinsic
wrist ligament pathology with Kienbock’s disease has
not been previously described. The incidence of
isolated SLL tear and combined SLL and LTL tear
of the 40 patients with Kienbock’s disease included in
this study was 27.5 and 7.5% as evaluated with MRI,
respectively, and 35 and 15% as evaluated with
arthroscopy, respectively. Some authors reported that
with regard to pathoanatomy and pathophysiology, the
fall most likely causes partial ligament injury, as seen on
MRI, as well as vascular disruption of the lunate
without fracture. In some cases, this vascular
compromise is transient, although it may progress to
avascular necrosis [12]. Anatomic considerations
suggest that the initial partial tear of the SLL may
have been accompanied by a tear of the closely
associated radio-SLL, which carries vasculature to
the lunate [13]. These conditions may have acted
synergistically. SL instability may have created
abnormal forces on the lunate, preventing
revascularization, while lunate degeneration may
have weakened the bony attachment of the ligament,
leading to progressive instability, from partial to
complete tear [14]. In the current study, 75% of
SLL injury were of Geissler grade I and 25% were
grade III as detected by arthroscopy. Moreover, 50% of
the patients with ligamentous injury among this study
group reported a history of trauma with a mean of 4.4
months interval between the impact of trauma and first
presentation. Actually, it was difficult to distinguish
between the degenerative and traumatic ligament tears
associated with Kienbock’s disease in this series, but we



Figure 3

Wrist arthroscopy showing scapholunate ligament tear in a patient
with Kienbock’s disease.

Figure 4

Wrist arthroscopy showing lunotriquetral ligament tear in a patient
with Kienbock’s disease.
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think that at least those with a frank history of wrist
trauma might have developed traumatic SLL and LTL
tears which could be part of the etiology of Kienbock’s
disease. Thereby, we believe that these hypotheses
warrant further investigations, including the
pathogenesis of the ligament tear associated with
Kienbock’s disease, their manifestations, and their
proper management.
The SLL comprises three bands, of which the dorsal is
mechanically the most important, followed by the volar
and central bands. The volar band is less prone to
injury. The third and less relevant central band, a
membranous portion, is frequently perforated in
adult individuals without clear consequence for wrist
biomechanics. For this reason, communication
between the radiocarpal and midcarpal
compartments during fluoroscopic or MR
arthrograms does not necessarily represent a
symptomatic finding or reflect a traumatic tear of
the ligament [3]. Thereby, the poor man
arthrogram, which we used during wrist arthroscopy
in this trial by injecting saline into the radiocarpal joint
during visualization of the midcarpal joint, seems to be
moderately accurate for detecting S-L and L-T
ligament tears. Moreover, as the patients included in
this trial sustained Kienbock’s disease which is a painful
condition by itself, it was difficult to detect whether the
associated ligament injuries were symptomatic or not.

The dorsal band of SLL is easily seen on the axial-plane
and coronal-plane images of MRI. By arthroscopy, the
normal SLL is a continuous thin band bridging the
chondral margins of the lunate and the scaphoid. The
insertion in the hyaline cartilage should not be mistaken
for a tear. The low sensitivities for the SLL and LTL in
MRI are largely due to their small structure, within what
is already a small joint. Conventional coronal imaging of
the LTL has proven problematic and the distinction
between volar, middle and dorsal components can be
quite difficult [3]. This range could be partly due to the
wide variations in practice, such as the resolution of the
scannerused, the thicknessof the sectionsused, theuseof
dedicated surface coil, and the radiologist’s experience
[15].The accuracy of these findings is controversial [16].
Thereby, we used wrist arthroscopy in this study to
increase the accuracy of the diagnosis.

Tears of the dorsal component or complete tears
(disruption of all three components) are also more
frequently symptomatic and secondary to trauma
[17]. However, history of frank trauma was reported
only in four patients with ligament injuries among this
study group.

However, there is a debate about whether widening
of the SL interval implies an associated injury of the
extrinsic ligaments or not [18]. This widening was a
constant arthroscopic finding in nearly all cases with
SLL tear in this series. A similar rationale is applied
to the volar component, except that it may
demonstrate intermediate signal intensity in normal
cases [19].
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The LTL is also composed of three components, but
the volar band is the most relevant for stability. The
whole extension of the ligament and its tears may be
difficult to detect; the presence of a step-off between
the lunate and the triquetrum, central tears of the TFC,
and findings compatible with ulnocarpal abutment
warrant careful LTL examination [20]. The LTL
has been more difficult to evaluate from an imaging
standpoint, using nonvisualization or alterations in the
ligament morphology as a sign of ligament tear [21].
Tears can be categorized as either of full thickness or
partial thickness [2].

The limitations of this study was the small number of
patients, no control group, and no MRI arthrography.

Although the reported complication rate of wrist
arthroscopy is as much as 2% and includes injuries
to the overlying tendons, nerves, and arteries and/
or reflex sympathetic dystrophy [9], the
complications reported among this study group
included only ganglion or hypertrophic scar at
the portal sites in three patients. Moreover, we
could not detect whether wrist arthroscopy in
Kienbock’s disease stages II and III through the
RC joint would interfere with the revascularization
process or not.
Conclusion
Wrist arthroscopy was added to MRI to increase the
accuracy of the diagnosis of intrinsic wrist ligaments
injury in patients with Kienbock’s disease. This study
had proved that Kienbock’s disease is associated with
tear of SLL and/or LTL in a significant number of
patients among the study group. However, it was
difficult to distinguish between the degenerative and
traumatic ligament tears.
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