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Arthroscopic Bone Graft for Intraosseous Lunate
Bone Ganglion
Clément Prénaud, M.D., Daphné Querel, M.D., Christophe Mathoulin, M.D., and
Lorenzo Merlini, M.D.
Abstract: Intraosseous lunate bone ganglia (ILBG) are known to be a cause of chronic wrist pain and disability. Standard
treatment consists of curettage and autologous bone grafting. Open procedures have shown good results with few re-
currences, but with frequent stiffness or persistent pain. Arthroscopic techniques are more recent and seem very reliable.
Several arthroscopic techniques have been reported for ILBG approach and treatment. The present study describes an
approach that preserves all the lunate cartilage of both radiocarpal and midcarpal surfaces. The surgical technique allows
easy and direct access to the bone ganglia, passing through the intermediate portion of the scapholunate ligament, with
the scope in the 1-to-2 portal and instrumentation through the 3-to-4 portal. The rest of the procedure is straightforward:
curettage and bone grafting are performed through this specific approach, similarly to other techniques. This an easy and
accurate approach that avoids any damage to the major cartilage surfaces of the lunate, with easy and reliable access to the
intraosseous lunate bone ganglion, allowing cyst curettage and autologous bone graft in a proper and noninvasive way.
ntraosseous lunate bone ganglia (ILBG) or cysts are
Irelatively uncommon in the general population.
Their incidence is difficult to estimate.1 They are most
frequently painless and asymptomatic, and they are
usually discovered by chance on plain radiographies,
magnetic resonance imaging (MRI), or computerized
tomography (CT) examination. Patients with ILBG can
develop symptoms, however: mostly pain, if the cyst is
responsible for a lunate fracture or an opening into the
scapholunate joint space.2 Intraosseous ganglia can
occur in all carpal bones but are mainly located in the
lunate, sometimes bilaterally,3 and can be associated
with soft tissue wrist ganglia.4 Though ILBG are mostly
idiopathic, the pathogenesis remains unclear and seems
to be closely related to the common dorsal soft tissue
ganglion.5,6
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The surgical treatment of this pathology has evolved
over the years, from open procedures to arthroscopic-
assisted to all-arthroscopic techniques, mostly consist-
ing of curettage of the cyst combined with bone grafting
(usually autologous), yielding good functional results
and low recurrence rates.6,7 Open treatment has been
associated with wrist stiffness, persistent pain,8 and
vascular disorders of the lunate.7,9 Wrist arthroscopy
techniques have allowed enhancement of ILBG curet-
tage and grafting, overcoming the complications of the
open approach.7,10,11

The goal of this study is to describe a minimally
invasive technique that consists of arthroscopically
passing through the proximal, nonvascularized portion
of the scapholunate ligament. It can allow direct access
Table 1. Advantages and Disadvantages

Advantages Disadvantages

Preserve carpal ligaments Not the most cost-effective
solution

Preserve scapholunate stability Learning curve of wrist
arthroscopy

No drilling or trans osseous approach
Palmar cysts can be treated with a

volar central radiocarpal approach
Only 2 portals are required
Associated radiocarpal and midcarpal

lesions can be diagnosed and
treated

Better cosmetic results
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Table 2. Pearls and Pitfalls

Step Pearls Pitfalls

Locating and curettage of the
cyst

For palmar cyst, the arthroscopic technique is still possible : keep the scope
in the 1-to-2 portal and use a volar central radiocarpal approach25 for
instrumentation

Create a passage through the proximal portion of the ligament with the
needle with up and downmovements. It makes it easier to put the shaver
straight forward to the lunate cyst cavity

Bone graft harvesting and
application

The bone graft is harvested from the lister tubercule or the radial styloid Take care around the
sensory branches of the
radial nerve and the first
and second extensor
compartments

Go back and forth with the trocar to take the graft until the defect is being
filled
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to the cyst, which frequently opens into the scapholu-
nate joint, for curettage and bone grafting.
Technique

Patient Preparation
The procedure is performed under regional anesthesia

using a tourniquet, on an outpatient care basis. The
patient’s arm is secured to the arm board. Finger traps
are used to apply 5 to 7 kg (11 to 15.5 lb) of traction
along the arm’s axis. The advantages and surgical pearls
of the technique are summarized in Tables 1 and 2, and
the steps are demonstrated in the Video 1.

Radiocarpal Exploration
The scope (30�, 2.4-mm diameter; Karl Storz, Tut-

tlingen, Germany) is introduced in the 3-to-4 portal, and
the shaver (2.9mm,Karl Storz), in the radiocarpal 1-to-2
portal. The first phase of the arthroscopic procedure
consists of complete synovectomy with a shaver,
reversing the shaver and scope positions. With the scope
Fig 1. Locating the cyst (right wrist). Scope in the 1-to-2 portal, n
scapholunate ligament, to the ganglion. Abbreviations: L, lunate;
in the 1-to-2 portal, the scapholunate liga-
mentdspecifically, its proximal portiondcan be located.

Locating and Curettage of the Cyst
With the scope in the 1-to-2 portal, an intramuscular

needle is introduced in the 3-to-4 portal with its tip
aimed at the proximal portion of the ligament. The
needle is inserted through the ligament to locate the
intraosseous cyst, the outer wall of which has
collapsed (Video 1; Fig 1). The ganglion is usually on
the volar side. Once the ganglion has been located, a
curette is inserted through the ligament under
arthroscopic guidance (Video 1; Fig 2). The entire
ganglion is then resected using the curette and the
shaver. This step can be performed either with saline
irrigation or dry.

Bone Graft Harvesting
The bone graft is harvested from the ipsilateral wrist.

An incision is made on the lateral side of the wrist be-
tween the first and second extensor compartments. The
sensory branches of the radial nerve are identified and
protected.
eedle in the 3-to-4 portal through the proximal portion of the
N, needle; R, radius; Sc, scaphoid; S, scope.



Fig 2. Curettage of the cyst (right wrist). Scope in the 1-to-2 portal, curettage of the ganglion from the 3-to-4 portal through the
proximal portion of the scapholunate ligament. The entire ganglion is then resected using the curette and the shaver. Abbre-
viations: C, curette; L, lunate; R, radius; Sc, scaphoid; S, scope.
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The periosteum under the extensor tendons in the
first and second compartments is roughened with a
bone rasp to free up the graft collection area. A 3-sided
osteotomy is performed while leaving a “bone cap”
attached to the radius. The bone graft is harvested with
a curette; its volume must be larger than the defect
being filled. After the graft has been collected, the cap is
placed back on the harvest site.

Bone Graft Application
The next step is performed in a dry environment. If

the initial part of the procedure was performed with
irrigation, all the fluid must be aspirated. The bone graft
is inserted into a trocar, and the trocar’s tip is placed in
the cyst cavity (Video 1; Fig 3). The graft is pushed into
the trocar with a blunt guide wire until the cyst cavity is
filled (Video 1; Fig 4). The bone graft is packed down
with a blunt guide wire (Video 1; Fig 5).
Fig 3. Bone graft application (right wrist). This step is performed
brought into the lunate with a trocar through the 3-to-4 portal.
placed in the cyst cavity. The graft is pushed into the trocar with a
lunate; R, radius; Sc, scaphoid; S, scope; T, trocar.
Postoperative Care
The wrist is immobilized until union is achieved.

Rehabilitation is initiated once the splint is removed
around week 6.
Discussion
Intraosseous ganglia cysts of the lunate are relatively

rare but nonetheless represent a cause of chronic wrist
pain, stiffness, or loss of strength.6 This etiology must be
well known not to miss the diagnosis, which is
rendered quite easily through simple radiological ex-
amination such as plain radiography, MRI, or CT.12,13

Although most ganglia are often asymptomatic,7 com-
plications such as lunate wall perforation or fracture,
and even secondary flexor tendon injury,14 can occur
and be responsible for a mild to severe handicap of the
wrist.2
in a dry environment. Scope in the 1-to-2 portal, bone graft is
The bone graft is inserted into a trocar, and the trocar’s tip is
blunt guide wire until the cyst cavity is filled. Abbreviations: L,



Fig 4. Bone graft application (right wrist). Scope in the 1-to-2 portal, bone graft is pushed into the cyst cavity with a blunt guide
wire until completely filled. Abbreviations: G, blunt guide wire; L, lunate; R, radius; Sc, scaphoid; S, scope.
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Intraosseous ganglia can occur or coexist in other
carpal bones, usually scaphoid, capitate, and trique-
trum; multiple locations are not rare.1,3 Bilateral pre-
sentation has been noted in some cases.1 The typical
population is rather young (25 to 40 years), with female
predominance (�80% in some series).1,5,15 Open pro-
cedures of curettage and bone grafting have been the
standard treatment for many years, enabling good re-
sults with low recurrence rates. The open dorsal
approach, however, leads to frequent stiffness and
persistent pain.1,3-5,16
Fig 5. Final aspect of the graft (left wrist). Scope in the 1-to-2
portal, final aspect of the lunate grafted cyst cavity. Abbrevi-
ations: G, graft; Sc, scaphoid.
Less invasive techniques using wrist arthroscopy have
been more recently described. Through classic dorsal
portals, the ILBG can be visualized, curetted, and grafted
in a proper fashion. Studies have reported satisfactory
outcomes, with very low recurrence rate and good
functional results.6,7,11,17-19 Several arthroscopic
techniques have been reported for ILBG approach and
treatment. Ashwood and Bain11 and Bain et al.6 pro-
posed direct drilling of the lunate, either dorsal or volar,
under fluoroscopic control (respectively 8 and 10 cases);
Bhatia18 suggested a similar direct “cystoscopy” through
cartilage drilling (1 case), along with Cerlier et al.,7 who
also performed direct transosseous approach on the
articular side of the lunate, the location of the cyst be-
forehand specified on CT (4 cases). Rimokh et al.17

recently reported a comparable method (7 cases).
Curettage and bone grafting (harvested fromeither distal
radius or iliac crest) are performed as standard steps by all
authors. Some have proposed injection of phosphate
bone cement, but only in open techniques.19,20

This present study describes an approach for ILBG,
passing through the proximal portion of the scapholu-
nate ligament, with the scope in the 1-to-2 portal and
instrumentation through the 3-to-4 portal (Video 1;
Figs 1 through 4), thus preserving all the lunate carti-
lage of both radiocarpal and midcarpal surfaces. Sca-
pholunate stability is ensured by the volar and dorsal
portions of the scapholunate ligament, along with the
dorsal capsulo-scapholunate septum.21 The proximal
(or intermediate) portion of the scapholunate ligament
being anecdotic from a biomechanical perspective,22 it
can be used a harmless passage to the lateral wall of the
lunate, which is very often opened by the cyst. This
approach allows a quite easy and direct access to the
ILBG. The rest of the procedure is straightforward:
curettage and bone grafting (from distal radius using a
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Jamshidi trocar; BD, Franklin Lakes, NJ) are performed
through this specific approach, similarly to other
techniques.17

Wrist arthroscopy is not without risks, and it demands
strong experience and mastery before achieving it
safely.23 It also requires logistics and is not the most
cost-effective solution for ILBG treatment.24 Neverthe-
less, it seems to be an easy and reliable technique,
avoiding the risks of open treatment.

Conclusion
This is an easy, and accurate approach avoiding any

damage to the major cartilage surfaces of the lunate,
with easy and reliable access to the ILBG, allowing cyst
curettage and autologous bone graft in a proper and
noninvasive way.
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