
Case Report

Massive Intraosseous Ganglion of the Talus: Reconstruction
of the Articular Surface of the Ankle Joint

D. Koulalis, M.D., and W. Schultz, M.D.

Summary: We report on the outcome after autologous chondrocyte and spongiosal bone transplan-
tation in a case of a massive intraosseous ganglion of the talus in a young patient. A 24-year-old man
suffered from decreased ankle joint motion, recurrent swelling, and pain. Diagnostic evaluation by
plain radiographs, computed tomography, and magnetic resonance imaging revealed cystic lesions in
the head and the body of the talus with additional involvement of the cartilage surface. Operative
treatment consisted primarily of an initial diagnostic arthroscopy, which established grade VI
articular damage according to the arthroscopic classification of Bauer and Jackson. Pathological
examination of intralesional biopsy tissue revealed the existence of an intraosseous ganglion.
Additionally, healthy cartilage biopsy specimens were obtained and sent for chondrocyte extraction
and cultivation with 60 mL of autologous serum. To retain the function of the ankle joint and to
minimize the number of necessary operative interventions, 3 weeks after the initial arthroscopic
operation, we performed a simultaneous curettage of the cystic lesion followed by autologous
spongiosal bone and cultivated chondrocytes transplantation of the talus. Continuous passive motion
was applied postoperatively and full weight bearing was allowed after 8 weeks. There were no
complications. The clinical result after 18 months was excellent, with a fully functional, pain-free,
and weight-bearing ankle joint. The postoperative evaluation score of Finsen (modified Weber score)
of 2/6 � 0.3 showed an improvement comparison with the preoperative value of of 21/6 � 3.5 (0 �
normal, 4 � pathologic).We encountered no complications postoperatively. Clinical success was
achieved by this method of treatment on a patient too young to be treated through arthrodesis. Key
Words: Intraosseous ganglion—Osteochondral defect—Autologous chondrocyte transplantation.

The intraosseous ganglion cyst is composed of a
small cavity without lining filled with mucoid

viscous material. It occurs typically in the subchondral
parts of bones near joint surfaces. It represents a
degenerative change with development of a cavity
filled with mucoid material and is similar to the so-
called subchondral cyst seen in degenerative joint
disease. A lesion should be classified as an intraos-

seous ganglion if it occurs as a solitary change not
associated with degenerative joint disease.1-3 The le-
sion is typically identified in clinically mature patients
older than 20 years (80% of cases).

Most frequently affected are the hip, knee, and
ankle. Characteristic sites are the juxta-articular
subchondral locations, most frequently of the long
bones.4-7 The lesion is symptomatic in approxi-
mately 60% of cases. Pain of several months to
several years duration is the most common symp-
tom, and standing for long periods or exercise can
aggravate the symptoms. The average size of a
lesion is 1 cm. Lesions larger than 2 cm in diameter
are extremely rare, although a few intraosseous
ganglion cysts as large as 5 cm in diameter have
been reported.8,9 Typically, the lesion is not con-
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nected with a joint or adjacent synovial structure
and the bone contours are not altered.

CASE REPORT

Our patient was a 24-year-old man with a history of
cystic lesions of the os talus, which, when he was a
child, were diagnosed as osteochondritis dissecans.
The patient had been treated conservatively in child-
hood through weight-bearing reduction ortheses and
specially constructed shoes. According to the patient,
he had never been free of pain when engaged in
weight-bearing activities. During the last 3 years, he
had experienced progressive functional degradation of
the right ankle joint with steadily decreasing motion
and recurrent swelling and pain, symptoms that were
exacerbated by weight bearing during his professional
activities as a cook.

On clinical examination, the motion of the ankle

joint in flexion-extension was 20°/0°/10° and a
slight joint effusion was present at the medial and
lateral joint line with additional pain localized in the
medial joint line. To evaluate the condition of the
ankle joint preoperatively and postoperatively, we
used the scoring system of Finsen, a modified Weber
score, created to assess the functionality of the ankle
joint after fracture treatment. It distinguishes 6 clinical
categories ranging from 0 � normal to 4 � extreme
pathologic condition. The preoperative evaluation
score according to Finsen was: 21 � 6 � 3.5. The
radiological examination, including plain radiographs,
magnetic resonance imaging, and computed tomogra-
phy, revealed the existence of a cystic lesion of the
head and the body talus (Figs 1 and 2).

We performed an arthroscopic examination of the
ankle joint to directly evaluate the condition of the
cartilage and determine the extent of damage. Approx-
imately one third of the ventral talar joint surface

FIGURE 1. Intraosseous ganglion
of right talus. Preoperative radio-
graphs: (A) anteroposterior view
and (B) lateral view.
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showed, according to the Bauer and Jackson arthro-
scopic classification, grade VI articular damage (Fig
3). Because of the patient’s age and his wish to retain
the function of the ankle joint, we decided to proceed
with an osteochondral reconstruction. The procedure
necessitated both an arthroscopic and an open opera-
tive procedure.

The first part was accomplished during our initial
diagnostic arthroscopic procedure through the re-
moval of intracystic material and 3 chondral cylinders
1 mm thick and 3 mm long. Those chondral biopsy
specimens were sent to a bioengineering institute
(Codon Gmbh, Teltow, Germany) for autologous
chondrocyte cultivation with 60 mL of patient serum.
The histologic examination of the intracystic material
showed the existence of an intraosseous ganglion.

Approximately 3 weeks later, after receiving the
cultivated chondrocytes, we performed an anterior
arthrotomy followed by curettage of the accessible
anterior part of the intraosseous ganglion and autolo-

gous spongiosal bone transplantation. A malleolar os-
teotomy was not necessary.

We used spongiosal bone gained from the ipsilateral
anterior iliac crest and decided to treat the nonacces-
sible posterior cystic compartment in a second oper-
ation so as to avoid extensive surgical trauma that
would negatively affect the necessary immediate mo-
tion of the ankle joint. The transplantation site was
covered with a 25 � 25 mm periosteal flap from the
distal tibia that was stabilized transchondral by 5.0
absorbable sutures. To achieve waterproof conditions,
we used fibrin glue for the rim of the flap. We then
transplanted 2 mL of cultivated chondrocytes into the
prepared site.

After 10 days of hospitalization, the patient was
released without complications. The postoperative
treatment included non–weight bearing with crutches
for 6 weeks and immediate mobilization of the joint
with continuous passive motion was applied for 4
weeks. Additionally, the patient underwent physio-

FIGURE 2. Intraosseous ganglion of right talus. Preoperative computed tomography: (A) axial image and (B) coronal image.
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therapy. The patient returned for regular follow-up
every 3 weeks.

After 6 weeks, we performed a radiographic exam-
ination, which showed consolidation of the transplan-
tation area. The patient was allowed to gradually bear
weight until full weight bearing at 8 months. Three
months after surgery, the patient had complete im-
provement of his symptoms and a Finsen score of 1.

Magnetic resonance imaging was performed 6
months postoperatively, which showed no clear evi-
dence of chondral continuity. At 8 months, we con-
ducted a diagnostic arthroscopy to directly assess the
articular cartilage of the ankle joint. Additionally, we
treated the remaining dorsal part of the intraosseous
ganglion through curettage and autologous spongiosal
bone transplantation. The arthroscopic re-examination
showed a new articular surface that was able to accept
weight bearing (Fig 4). During the arthroscopic pro-
cedure, 2 biopsy tissue samples were extracted from a
peripheral location of the newly formed articular sur-
face and were sent for histologic analysis. They
showed the existence of type I collagen, proving the
existence of fibrocartilaginous tissue.

Twelve months after the articular reconstruction,
the regular follow-up examination showed a Finsen
score of 0 and the subjective evaluation of the patient
was excellent. Additionally, the patient was able to
resume his professional obligations.

DISCUSSION

The destruction of the articular cartilage of the
ankle joint results in a disabling condition accompa-
nied by pain and limited motion at weight bearing,

FIGURE 4. Second arthroscopy of the ankle joint 8 months after
the transplantation of autologous spongiosal bone and autologous
chondrocytes.

FIGURE 3. (A) Arthroscopic view of talar articular surface damage with preparation of the intraosseous ganglion joint entrance. (B)
Arthroscopic view of the ventral compartment of the intraosseous ganglion.
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which leads to arthritis. To treat the pain and provide
a better quality of life for the patient, the treatment of
choice has been arthrodesis of the tibiotalar joint. Of
course the cost of this method of treatment is the
immobilization of the tibiotalar joint, a condition that
may be acceptable for patients over the age of 50
years. However, for patients who are young and ac-
tive, fusion of the tibiotalar joint is a debilitating
procedure. In order to achieve pain-free motion in the
sufficiently weight-bearing joint of an active young
person, we decided to reconstruct the damaged ankle
joint.

Curettage and bone grafting provide sufficient treat-
ment for the vast majority of cases. A small percent-
age of patients may have recurrences. Lesions exceed-
ing 2 cm in diameter can expand into the adjacent
cortex and distort the articular cartilage, creating an
additional problem requiring a combined treatment of
the osseous and chondral defect. Reconstruction of the
osseous part of the defect can be achieved through
transplanting autologous spongiosal bone, thus retain-
ing the height and contour of the talar head. The deep
cartilage defect needed a method of coverage to
achieve joint congruity again.

Until now, focal cartilage defects have been treated
preferentially through autologous perichondrium,
periosteum, and osteochondral grafts with good clin-
ical results reported along with an increase in evalu-
ation scores.10-20 The disadvantage of these methods is
the unavoidable donor-site morbidity. Brittberg et al.,
in 1994,21 and Peterson, in 1998,22 reported excellent
clinical results for autologous chondrocyte transplan-
tation with cartilage-defect coverage through the pro-
duction of hyaline cartilage. Taking into account the
complex problem of our case and our aim to perform
a single open operative procedure, we decided to
simultaneously transplant autologous cancellous bone
and autologous chondrocytes.

We first reconstructed the future subchondral bone
layer through spongiosal bone transplantation in the
accessible compartments of the subchondral cyst.
Then we proceeded to reconstruct the articular surface
by transplanting the cultivated dedifferentiated cells.

During the second arthroscopy after 8 months, we
were confronted with a serious ethical as well as
medical problem. In order to analyze the consistency
of the newly formed tissue, we were supposed to
perform multiple biopsies of the reconstructed area.
But this would have destroyed the newly formed ar-
ticular surface and, prospectively, the ankle joint.
Nevertheless, we obtained just 2 small specimens,

limited in depth and tissue area, thus causing the least
possible damage and preserving the covering layer.
Unfortunately, we were unable to identify hyaline
cartilage histologically because of the insuffient bi-
opsy specimens.

The clinical and arthroscopic results show that this
method of treatment was beneficial for this patient,
providing a functional articular surface in an ankle
joint otherwise condemned to arthrodesis. We believe
that such a treatment combination of osseous and
chondrocyte transplantation should be further investi-
gated in the future in order to provide helpful infor-
mation about local cell differentiation and the possi-
bility for a wider application.
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