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 Patient: Male, 51-year-old
 Final Diagnosis: Intraosseous ganglion cyst
 Symptoms:	 Discomfort	•	pain
 Medication: —
 Clinical Procedure:	 Athroscopy	•	bone	graft
 Specialty: Orthopedics and Traumatology

 Objective: Rare disease
 Background: This article presents a rare case of 2 separate intraosseous ganglion cysts of the talus in a 51-year-old man, 

treated with a unique technique of precise lesion targeting to avoid extensive bone loss and minimize articu-
lar chondral injury of the talus.

 Case Report: Two separate intraosseous ganglion cysts of the talus were diagnosed in a 51-year-old man with chronic ankle 
pain. A single straight-line incision with an entry point through the talonavicular joint was created to spare the 
precarious blood supply of the talus network. The 2 distinct subchondral lesions were approached under flu-
oroscopic control for curettage and autologous bone grafting using the anterior cruciate ligament tibial guide 
in a pair-of-compasses fashion. In almost 5 years of follow-up the patient has been asymptomatic. Magnetic 
resonance imaging has revealed no signs of degenerative changes in the ankle or the talonavicular joint, and 
the intraosseous edema has almost disappeared.

 Conclusions: To the best of our knowledge, this case is the first report of 2 distinct intraosseous ganglion cysts of the talus. 
We recommend the precise targeting technique used in our case for treating intraosseous talar lesions with 
intact articular cartilage.
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Background

Intraosseous ganglia are benign cystic lesions, first described 
by Fisk in 1949 [1]. Many names have been used for this type 
of lesion, such as subchondral, intraosseous mucoid, or syno-
vial bone cyst, mainly due to the differences in the interpre-
tation of their etiology [2]. The peak incidence of intraosseous 
ganglion is in the fourth and fifth decades of life, and it is rare 
in children [3]. Intraosseous ganglia contain a gelatinous ma-
terial with a histopathologic appearance similar to that of a 
soft-tissue ganglion, and they are rarely reported lesions. They 
have a tendency to occur in the metaphysis of long bones of 
the lower extremity, such as distal tibia; however, the wrist, 
femoral head, medial malleolus, and carpal bones are other 
well-recognized sites [4,5]. Patients with osseous ganglia ex-
perience intermittent pain that frequently increases with ac-
tivity. Patients can also present with neurologic dysfunction or 
even articular fractures. In as many as 40% of patients, these 
lesions may be asymptomatic [6]. The literature contains only 
a few case reports of ganglion cysts in the talus [7-12].

We present a case of 2 separate intraosseous ganglion cysts of 
the talus in a 51-year-old man that were treated with a unique 
precise surgical targeting technique. To the best of our knowl-
edge, this is the first reported case of distinct bifocal gangli-
on cysts of the talus. Additionally, we describe the chronologic 

response to previous treatments, the diagnostic workup, the his-
tological characteristics of the lesion, and a new precise target-
ing technique to address both lesions that does not expose the 
ankle joint and preserves the articular cartilage of both distal tib-
ia and talonavicular joints. The patient provided informed con-
sent for the data from his case to be submitted for publication.

Case Report

In November 2013, a 51-year-old man presented to our hospital 
with chronic pain in his left ankle joint. There was a subtle histo-
ry of injury 1 year ago. The pain had mild to moderate intensity 
and was located on the anterolateral aspect of the ankle. It was 
associated with weight-bearing, aggravated on activity, and re-
lieved on rest. The patient was able to perform activities of dai-
ly living but further activity caused great discomfort. There was 
no history of fever or any similar complaint in another joint. On 
palpation, there was minimal joint effusion. Ankle joint move-
ments were within normal limits, without locking or clicking sen-
sation or any signs of ankle instability. No muscle atrophy, ery-
thema, redness, or signs of inflammation around the ankle joint 
were observed. Neurovascular examination of the foot was nor-
mal. Plain radiographs of the ankle joint revealed a well-defined 
oval radiolucent lesion on the lateral aspect of the talar dome 
(Figure 1A, 1B). The patient was treated conservatively with cast 

Figure 1.  Anteroposterior (A) and lateral (B) radiographs of the left ankle revealing a radiolucent lesion (red arrow) in the lateral aspect 
of the talar dome.
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immobilization and nonsteroidal anti-inflammatory medication 
for 1 month, followed by partial weight-bearing and physiother-
apy. No significant pain improvement was noticed and a mag-
netic resonance imaging (MRI) examination of the ankle was ob-
tained, which showed a subchondral lesion at the anterolateral 
aspect of the talar dome with significant joint effusion and bone 
marrow edema of the whole talus (Figure 2A, 2B).

Because the patient was still symptomatic, an ankle arthros-
copy was performed. Intraoperatively, a Ferkel-Cheng grade C 
articular lesion was found at the anterolateral aspect of the 
talus [13]. Debridement of the fibrillated cartilage of the talar 
dome and partial synovectomy was performed. Postoperatively, 
the patient was instructed to remain non-weight-bearing for 
6 weeks but to have full range of motion of his ankle. He had 

Figure 2.  T2-weighted fat-saturated (A) coronal and (B) sagittal magnetic resonance images showing extensive bone marrow edema of 
the talus, subchondral lesions, and joint effusion.

A B

Figure 3.  T1-weighted fat-saturated (A) coronal and (B) sagittal consecutive magnetic resonance images with gadolinium contrast 1 
year postoperatively illustrating subchondral cystic lesions and extensive bone marrow edema of the talus and synovitis.
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Kouzelis A. et al: 
Treatment of bifocal intraosseous ganglion cysts of the talus
© Am J Case Rep, 2021; 22: e932261

e932261-3 Indexed in: [PMC] [PubMed] [Emerging Sources Citation Index (ESCI)]
[Web of Science by Clarivate]

This work is licensed under Creative Common Attribution-
NonCommercial-NoDerivatives 4.0 International (CC BY-NC-ND 4.0)



significant pain improvement for 6 months after surgery and 
returned to work without restrictions.

However, his symptoms recurred at the 1-year follow-up. A sec-
ond MRI scan was obtained, revealing diffuse synovitis of the 
ankle joint, extensive edema, and 2 well-defined intraosseous 
cystic lesions in the anteromedial and anterolateral talar dome 
(Figure 3A, 3B). Blood examination, including total lympho-
cyte count, erythrocyte sedimentation rate, C-reactive protein, 
rheumatoid factor, and serum uric acid, were unremarkable.

The patient was treated surgically using a single 6-cm longi-
tudinal incision through the upper one-fifth of the talonavic-
ular joint to avoid damage to the precarious blood supply net-
work of the talus. After a slight subluxation of the joint (to 

accommodate the handle of the anterior cruciate ligament 
[ACL] tibial aiming device), 2 small entry points just under the 
end of articular cartilage of the body of the talus were creat-
ed, avoiding branches of anterior tibial artery (Figure 4A-4C).

Under fluoroscopic guidance and using the ACL tibial aiming 
device, the ACL guide wire was inserted toward the anterolat-
eral lesion and then, using a second entry point 1.5 cm medi-
ally, toward the anteromedial talar dome lesion. Upon the le-
sions being reached, a thick gelatinous fluid was extruded from 
both cysts with the use of a 4-cm cannulated drill bit, which 
confirmed their correct location (Figure 4C). Complete curet-
tage was performed using a 3.7-cm soft tissue arthroscopic 
saver. The cavity was filled with autogenous cancellous bone 
graft obtained from the left iliac crest.

All the extruded material for each lesion separately was sent 
for pathological examination and tissue culture. All cultures 
were negative, excluding low-grade bone infection. Histological 
examination of the extruded fluid revealed a loose connective 
tissue with foci of myxoid degeneration and the presence of 
small newly formed vessels. No synovial lining, hemosiderin-
laden macrophages, or cholesterol clefts were seen. The final 
diagnosis was ganglion cysts (Figure 5A, 5B).

There were no intraoperative or postoperative complications. 
Postoperatively, the ankle was immobilized with a short leg cast 
for 6 weeks. Partial weight bearing was permitted thereafter 
and full weight bearing was allowed after 10 weeks. The clin-
ical outcome at 6 months after surgery was excellent; the pa-
tient was able to do all his activities with full range of motion 

A

B

C

Figure 4.  Schematic illustration of our surgical approach. (A) Two 
entry portals in the medial and lateral side of the talus 
were created to avoid branches of the anterior tibial 
artery. (B) Usage of the anterior cruciate ligament tibial 
guide. (C) Thick gelatinous fluid was extruded from 
both cysts (blue arrow).
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Figure 5.  Photomicrographs at magnification of (A) ×20 and (B) ×40 depicting the loose connective tissue with myxoid change and the 
presence of blood vessels and a small number of lymphocytes.

A B

Figure 6.  T1-weighted (A) coronal and (B) sagittal magnetic resonance images 2.5 years after surgery show mild bone marrow edema 
of the talus and only 1 nondiscrete small subchondral lesion. (C) Final clinical follow-up was excellent.

A B
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and no pain. He returned to his professional obligations with-
out any discomfort. There was no recurrence at the final fol-
low-up 5 years postoperatively, and the American Orthopaedic 
Foot and Ankle Society score was 90. The radiographs did not 
show any degenerative changes or signs of recurrence. The last 
MRI demonstrated almost complete filling of the subchondral 
cystic lesions without any signs of articular surface collapse. 
There was mild bone marrow edema of the talus and 1 non-
discrete small subchondral lesion (Figure 6A-6C).

Discussion

Intraosseous ganglion talar cysts are rarely encountered in or-
thopedic practice. Despite their benign nature, these cysts may 
impose a significant burden on the affected patients, causing 
deep ankle pain that frequently increases with activity, local 
swelling, and reduced range of motion [14]. The radiographic 
appearance of these lesions usually involves a well-demarcat-
ed radiolucent defect, outlined by a rim of sclerotic bone [15]. 
Differential diagnosis of a cystic talar lesion should include sub-
chondral cyst related to arthritis, enchondroma, chondroblas-
toma, giant cell tumor, osteoid osteoma, and unicameral bone 
cyst. In our case, there were no radiologic signs of osteoarthritis. 
MRI is the preferred imaging modality for differential diagnosis 
because it can identify any interaction between the intraosse-
ous lesion and the joint space and can reveal the intrinsic struc-
ture of the ganglion. In our patient, 2 separate cystic lesions 
were found in the anteromedial and anterolateral talar dome 
with no interconnection between them or to the ankle joint.

Controversy exists in the literature regarding the pathogenet-
ic mechanism of intra-osseous ganglia. Two different types of 
intra-osseous ganglion have been reported: (1) isolated, non-
communicating soft tissue ganglion and (2) juxta-articular 
soft tissue ganglion communicating through a cortical defect. 
According to some authors, intraosseous ganglia are consid-
ered lesions that probably arise from the soft tissues and then 
by pressure can erode the adjacent bone [16]. Other authors 
have suggested that ganglia can arise from the bone itself or 
from juxta-articular soft tissues and the type of progression 
in either an outside-in or inside-out fashion may vary depend-
ing on the anatomical site [17]. Another theory is mucoid de-
generation of intramedullary connective tissue that is proba-
bly preceded by focal ischemia or aseptic necrosis. However, 
other authors support that isolated intraosseous ganglia must 
be considered discrete lesions from their soft tissue coun-
terparts eroding the bone and should also be distinguished 
from subchondral lesions associated with osteochondral inju-
ry or established osteoarthritis [18]. These authors have pro-
posed other causative theories, such as proliferation of syno-
vial remnants, local vascular disruption, aseptic necrosis, and 
local metaplasia [19].

Our case is interesting and in our view worth reporting be-
cause not only is the existence of an intraosseous talar gangli-
on rare, but the simultaneous ingrowth of a second similar le-
sion in the same bone without any connection to the first has 
never been reported. A probable cause is that these 2 ganglia 
arose from juxta-articular soft tissues within the bone in an 
outside-in fashion. The fibrillated cartilage and the intense sy-
novitis created during the first arthroscopic debridement might 
have been the cause of these lesions. Different timing of pro-
gression possibly explains the absence of the second gangli-
on during the first MRI interpretation.

The approach we have described provides the following signif-
icant advantages: (1) avoidance of injury to articular cartilage; 
(2) avoidance of damage to the adjacent ligament tissue, pe-
ripheral blood vessel, and nerves; (3) convenience for treating 
the cyst, especially any located at the anterior ankle; and (4) 
shorter postoperative hospitalization time and less morbidity.

The generally suggested treatment of a symptomatic intraos-
seous ganglion includes discharging of the cyst content and 
curettage of the cystic lesion with abrasion of the surround-
ing sclerotic rim, along with bone grafting. Arthroscopic, en-
doscopic, and open approaches have been described in the 
management of intraosseous talar ganglion cysts [20]. The 
management of these lesions becomes more complicated in 
cases with concomitant joint involvement. In these cases, the 
cartilage lesion should also be addressed using osteochon-
dral reconstruction techniques. We recommend this surgical 
approach and technique in cases of intraosseous talar lesions 
without communication to the talar dome articular surface, 
as in our patient.

Our main goal to support the subchondral bone while prevent-
ing overlying cartilage collapse was successfully achieved, as 
indicated by the final MRI findings, 5 years after surgery. We 
believe that the establishment of the bony canal of the talar 
neck under fluoroscopic guidance can achieve effective de-
bridement and bone grafting with satisfactory long-term fol-
low-up results. However, the present study had some limita-
tions, including the single case report and the lack of a control 
group. In the future, multicenter studies could compensate for 
these deficiencies.

Conclusions

To the best of our knowledge, this is the first reported case of 
2 distinct separate intraosseous ganglion cysts of the talus. 
We recommend this type of precise targeting technique in cas-
es of intraosseous talar lesions with intact articular cartilage.

Kouzelis A. et al: 
Treatment of bifocal intraosseous ganglion cysts of the talus

© Am J Case Rep, 2021; 22: e932261

e932261-6 Indexed in: [PMC] [PubMed] [Emerging Sources Citation Index (ESCI)]
[Web of Science by Clarivate]

This work is licensed under Creative Common Attribution-
NonCommercial-NoDerivatives 4.0 International (CC BY-NC-ND 4.0)



Department and Institution Where Work Was Done

Investigation performed at the Departments of Orthopaedic 
Surgery, Radiology, and Pathology of General University Hospital 
of Patras and the Department of Microbiology of General St. 
Andrews Hospital of Patras, Greece.

Conflict of Interest

None.

Declaration of Figures Authenticity

All figures submitted have been created by the authors who 
confirm that the images are original with no duplication and 
have not been previously published in whole or in part.

References:

 1. Lorkowski J, Mrzygłód MW, Grzegorowska O, Kotela I. An in silico analysis 
of ankle joint loads in secondary ankle osteoarthritis. Case study. Ortop 
Traumatol Rehabil. 2015;17(3):305-15

 2. Nishimura T, Tsujii M, Kusuzaki K, et al. Intra-osseous ganglion of the prox-
imal humerus: A case report. J Orthop Surg (Hong Kong). 2007;15(1):102-5

 3. Sakamoto A, Oda Y, Iwamoto Y. Intraosseous ganglia: A series of 17 treat-
ed cases. Biomed Res Int. 2013;2013:462730

 4. Lee JW, Joo MW, Sung JK, et al. Origin of satellite ganglion cysts with ef-
fusion in the flexor hallucis longus tendon sheath around the hallux. Clin 
Orthop Surg. 2018;10(1):94-98

 5. Buldu H, Kantarci U, Cepel S. [Intraosseous ganglions at the same local-
ization in twin sisters.] Acta Orthop Traumatol Turc. 2009;43(4):379-80 [in 
Turkish]

 6. Zarezadeh A, Nourbakhsh M, Shemshaki H, et al. Intraosseous ganglion 
cyst of olecranon. Int J Prev Med. 2012;3(8):581-84

 7. Patterson RH, Jones M, Tuten R. Intraosseous ganglion cyst of the talus: 
Case report. Foot Ankle. 1993;14(9):538-39

 8. Salunke AA, Singh S, Kanani H, et al. Intraosseous ganglion cyst of scaph-
oid: An uncommon cause of radial wrist pain. J Hand Surg Asian Pac. 
2016;21(1):109-12

 9. Lui TH. Arthroscopic curettage and bone grafting of bone cysts of the ta-
lar body. Arthrosc Tech. 2017;6(1):e7-13

 10. Lui TH. Arthroscopic bone grafting of talar bone cyst using posterior ankle 
arthroscopy. J Foot Ankle Surg. 2013;52(4):529-32

 11. Zhu X, Yang L, Duan X. Arthroscopically assisted anterior treatment of symp-
tomatic large talar bone cyst. J Foot Ankle Surg. 2019;58(1):151-55

 12. Lui TH. Endoscopic curettage and bone grafting of huge talar bone cyst 
with preservation of cartilaginous surfaces: Surgical planning. Foot Ankle 
Surg. 2014;20(4):248-52

 13. Hsu AR, Gross CE, Lee S, Carreira DS. Extended indications for foot and an-
kle arthroscopy. J Am Acad Orthop Surg. 2014;22(1):10-19

 14. Mirra JM, Picci P, Gold RH. Intraosseous ganglion cyst. In: Bone tumors: 
Clinical, radiographic, and pathological correlations. Philadelphia: Lea & 
Febiger, 1989; 1320-25

 15. Nakano H, Itoh T, Katoh Y, Munakata Y. Intraosseous ganglion in the first 
metacarpal bone. Skeletal Radiol. 2001;30(10):596-99

 16. Giardini P, Menna CR, Barbareschi M, Molinari M. Unusual osteolitic in-
traosseous ganglion cyst of the medial tibial condyle in a patient affected 
by mild osteoarthritis of the knee. Acta Biomed. 2020;91(14-S):e2020027

 17. Tudisco C, Bisicchia S. Intraosseous ganglion with impending fracture of 
the glenoid. Orthopedics. 2011;34(12):956-59

 18. Campanacci M, Bertoni F, Bacchini P. Intraosseous and periosteal mucous 
cyst. In: Bone and soft tissue tumors. New York: Springer-Verlag, 1990;753-60

 19. Safran T, Hazan J, Al-Halabi B, et al. Scaphoid cysts: Literature review of eti-
ology. Hand (N Y). 2019;14(6):751-59

 20. Sawa M, Nakasa T, Ikuta Y, et al. Outcome of autologous bone grafting with 
preservation of articular cartilage to treat osteochondral lesions of the talus 
with large associated subchondral cysts. Bone Joint J. 2018;100-B(5):590-95

Kouzelis A. et al: 
Treatment of bifocal intraosseous ganglion cysts of the talus
© Am J Case Rep, 2021; 22: e932261

e932261-7 Indexed in: [PMC] [PubMed] [Emerging Sources Citation Index (ESCI)]
[Web of Science by Clarivate]

This work is licensed under Creative Common Attribution-
NonCommercial-NoDerivatives 4.0 International (CC BY-NC-ND 4.0)


