
Case Report

TenosynovialGiant-Cell TumorPresenting asSeptic
Arthritis of the Knee

ABSTRACT

Tenosynovial giant-cell tumor (TGCT) is an intraarticular giant-cell tumor

of the synovial tissue and tendon sheaths which often mimics multiple

conditions on presentation. This case report describes a previously

asymptomatic 67-year-old man with preliminary clinical and laboratory

evaluation suggestive of septic arthritis; however, arthroscopy revealed

diffuse synovitis, and biopsy confirmed TGCT. To our knowledge, this is

the first report of TGCT presenting as septic arthritis in an adult patient.

This diagnosis should be considered in evaluation of acute, atraumatic

knee pain with associated inflammatory marker elevation.

Tenosynovial giant-cell tumor (TGCT) also knownas giant-cell tumor of
tendon sheath and pigmented villonodular synovitis is an uncommon
proliferative condition of the synovial tissue and tendon sheaths which

mimics multiple conditions on presentation and most often meniscal pathol-
ogy when presenting in the knee. In this case, preliminary clinical and labo-
ratory evaluation suggested an infection; however, arthroscopy and biopsy
confirmed TGCT in a previously undiagnosed patient. Despite being
uncommon, TGCT should be considered as a potential cause of acute, uni-
lateral joint inflammation without a history of trauma.

Case Report
A 67-year-old man presented to the emergency department with a 3-day history of
progressive right knee pain and inability to bear weight on the affected leg. In the
emergencydepartment, hewasafebrile andhadno reportedhistoryof trauma.Plain
radiographs of the knee demonstrated evidence of an effusion with moderate-to-
severe osteoarthritis and intact screws froma1996anterior cruciate ligament (ACL)
reconstruction (Figure 1). An arthrocentesis was done and showed a cell count of
43,000/mm3 white blood cells with 95% leukocytes and no crystals. Gram stain
showed 31 polymorphonuclear neutrophils (PMNs) and 11 monocytes. Eryth-
rocyte sedimentation rate and C-reactive protein were both elevated to 16 mm/hr
and 6.09mg/dL, respectively. The remainder of his laboratory evaluation to include
complete blood count (CBC), BMP, and uric acid were all within normal limits.

The patient was admitted and taken to the operating room for arthroscopic
irrigation and débridement of the right knee for presumed septic arthritis
based on his clinical presentation. Magnetic resonance imaging (MRI) is not
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part of our standard workup for infection and was not
obtained before surgical intervention. Cultures were taken
intraoperatively, and diagnostic arthroscopy revealed
notable synovitis throughout the knee and a mass invested
in the synovium (Figure 2). There was also evidence of
articular erosion in the medial compartment. The mass was
excised and sent for biopsy, later confirmed as TGCT
(Figure 3). The patient was discharged after three sets
of cultures remained negative and had down trending
inflammatorymarkers. At the 2-week, 6-month, and 2-year

follow-up, the patient demonstrated no evidence of recur-
rent symptomatic pathology.

Discussion
In general, TGCT is uncommon, with the reported inci-
dence typically quoted at 1.8 cases per million people.1

Among these cases, the knee is believed to be affected in
two of every three patients.2 It is classically described as
either diffuse, where multiple areas of the synovial lining
are involved, or localized, where there is typically a
single-pedunculated lesion. In 2013, the World Health
Organization reclassified localized (LTGCT) to include
giant-cell tumor of tendon sheath and nodular teno-
synovitis, whereas diffuse (DTGCT) encompasses
diffuse-type giant-cell tumor and pigmented villonodular
synovitis.3 Although TGCT may occur at any age,
LTGCT is commonly present in the fourth and fifth
decades of life, whereas DTGCT is present earlier (,40
years).4 Variation exists in describing which subtype is
more common, but one study reported that LTGCT is
seven times as common as DTGCT.5 The reclassification
emphasizes that the driving force is a tumor and the
symptoms are secondary to an inflammatory response
within the joint. There is a genetic relationship in both
LTGCT and DTGCT seen with chromosomal
translocation-t (1; 2) (CSF1; COL6A3) at 1p11-13, a site
for the Colony Stimulating Factor 1 (CSF-1) gene and
other changes that result in overexpression of CSF1R.6

These neoplastic cells recruit macrophages bearing the
CFS1R receptor, differentiate into multinuclear cells, and
create the aggressive multinuclear inflammatory cells
including giant cells, macrophages, and osteoclasts.7

The presentation of TGCT can vary both among
subtype and regarding the variety and duration of
symptoms. Patients with LTGCT may be symptomatic

Figure 1

Radiograph showing standard Anterior-Posterior (AP), lateral
and sunrise patella views of the knee showing earlier ACL
reconstruction, moderate-to-severe tricompartmental
osteoarthritis, and moderate joint effusion.

Figure 2

Image showing arthroscopic view of notable synovitis and
synovial mass of the medial aspect of the suprapatellar
pouch.

Figure 3

Microscope image of the tissue specimen from our patient’s
knee showing hemosiderin deposition consistent with TGCT.
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for years and not seek medical attention.5,8,9 The pre-
sentation commonly includes pain, swelling, decreased
activity, and mechanical symptoms, and physical
examination findings consistent with meniscal pathol-
ogy.10,11 In one study examining patients with LTGCT,
the authors found that almost all reported pain on
presentation, whereas over half presented with an
effusion.5 Presentation with symptoms similar to acute
infection is exceedingly rare and, as such, is not included
in the differential diagnosis for TGCT. Only one other
case report from Hong and Hing12 described a 10-year-
old boy who had knee swelling and a presentation
highly suggestive of an infectious arthritis.

Our case represents an atypical presentation of TGCT
presenting as acute septic arthritis. The patient did not
describe any history of trauma to the affected joint. Fur-
thermore, he noted only a few days of symptoms and
swelling, a sharp contrast to the literature describing about 2
to 5 years of symptoms before patients commonly present.
With a leukocyte count of 43,000 cells/mm3 with 95%
PMNs, elevated inflammatorymarkers and the acuity of his
presentation, infection, or crystallopathy were the imme-
diate concerns. Although his inflammatory markers were
not markedly elevated, perhaps owing to the inflammatory
process of TGCT, rather than infectious, the mild elevation
can still be consistent with septic arthritis.13 Therefore, our
patient was consented for an arthroscopic irrigation and
débridement and started on empiric antibiotics after aspi-
ration. All preoperative and intraoperative cultures taken
prior to antibiotic administration were negative.

When diagnosing TGCT, plain radiographs are fre-
quently normal and thus provide limited utility.5,14 MRI
shows a characteristic soft-tissue mass with focal hy-
pointense areas on T1 and T2 and has been shown to be
sensitive, but not specific.8,15 Associated joint effusion
may be described on MRI, particularly in large joints. In
addition, gradient echo images show enlarged areas of
decreased signal intensity which has been described as
“blooming” by Murphey et al.15 “Blooming” is sec-
ondary to hemosiderin-laden tissue and is strongly
correlated with TGCT and nearly diagnostic on MRI.
Diagnosis is best made on arthroscopy and can be
confirmed histologically.11 Microscopically, TGCT is
described as polyhedral synovial-like cells with inter-
spersed multinucleated giant cells and foam cells with
hemosiderin deposition in areas of hyalinized collagen
tissue.5 In addition, the observance of foam cells has
caused some to speculate that TGCT is also involved
with a disturbance in lipid metabolism.16

Excision of the lesion is the best treatment.17 In one
review, 40 patients with unilateral DTGCT and all 40 had

recurrence after arthroscopy.10 Another study found that
the rate of recurrence was 21.7% in patients with DTGCT
but that it was one-third of that in patients with LTGCT.
Two reviews comparing arthroscopic and open synovec-
tomy found no difference in recurrence, postoperative
complications, or osteoarthritis incidence.18,19 However,
Auregan et al recommended against incomplete synovec-
tomy for patientswithDTGCT type because of the high risk
of recurrence, whereas other studies strongly recommend
radiation therapy to reduce recurrence in diffuse pigmented
villonodular synovitis (DPVNS).20,21

In contrast to patients with DTGCT, patients with
LTGCT have been shown to have a high rate of curewith
local excision. The Dines et al5 study, which assessed a
subgroup of patients with LTGCT only, found that all
of their patients had full range of motion with no pain or
swelling on the follow-up, which was over 18 months
after treatment on average and 90% of their patients
described “excellent results” 5 years after treatment.

Conclusion
This case illustrates thatTGCTshouldbeconsideredaspart
of the differential for a patient with acute onset knee pain
and effusionwithout a history of trauma andwith a lack of
systemic symptoms. Arthroscopic treatment in these pa-
tients should be highly considered because it is both diag-
nostic and therapeutic in patients with localized disease.

References
1. Myers BW, Masi AT: Pigmented villonodular synovitis and tenosynovitis:

A clinical epidemiologic study of 166 cases and literature review. Medicine

(Baltimore) 1980;59:223-238.

2. Rochwerger A, Groulier P, Curvale G, Franceschi JP, Dufour M:

Pigmented villonodular synovitis of the knee. Treatment results in 22 cases.

Rev Chir Orthop Reparatrice Appar Mot 1998;84:600-606.

3. Bridge JA, Hogendoorn P, Mertens F, eds: WHO Classification of

Tumours of Soft Tissue and Bone, ed 4. Lyon, France, International Agency

for Research on Cancer (IARC), 2013, vol. 5, pp 100-101.

4. Gouin F, Noailles T: Localized and diffuse forms of tenosynovial
giant cell tumor (formerly giant cell tumor of the tendon sheath and
pigmented villonodular synovitis). Orthop Traumatol Surg Res 2017;
103:S91-S97.

5. Dines JS, DeBerardino TM, Wells JL, et al: Long-term follow-up of

surgically treated localized pigmented villonodular synovitis of the knee.

Arthroscopy 2007;23:930-937.

6. Cupp JS, Miller MA, Montgomery KD, et al: Translocation and

expression of CSF1 in pigmented villonodular synovitis, tenosynovial giant

cell tumor, rheumatoid arthritis and other reactive synovitides. Am J Surg

Pathol 2007;31:970-976.

7. Staals EL, Ferrari S, Donati DM, Palmerini E: Diffuse-type tenosynovial

giant cell tumour: Current treatment concepts and future perspectives.

Eur J Cancer 2016;63:34-40.

Journal of the AAOS Global Research & Reviews® ---
-- April 2021, Vol 5, No 4 ---
-- © American Academy of Orthopaedic Surgeons 3

C
ase

R
eport

Gregory E. Lausé, MD, MS, et al



8. Muscolo DL, Makino A, Costa-Paz M, Ayerza MA: Localized

pigmented villonodular synovitis of the posterior compartment of the

knee: Diagnosis with magnetic resonance imaging. Arthroscopy 1995;

11:482-485.

9. Schwartz HS, Unni KK, Pritchard DJ: Pigmented villonodular synovitis. A

retrospective review of affected large joints. Clin Orthop Relat Res 1989;

247:243-255.

10. Chin KR, Barr SJ, Winalski C, Zurakowski D, Brick GW: Treatment of

advanced primary and recurrent diffuse pigmented villonodular synovitis of

the knee. J Bone Joint Surg Am 2002;84:2192-2202.

11. Bouguennec N, Meyer A, Graveleau N: Localized form of pigmented

villonodular synovitis of the knee: The meniscal mime. Orthop Traumatol

Surg Res 2014;100:255-258.

12. Hong CM, Hing LT: Acute knee pain in a child due to pigmented

villonodular synovitis. J Orthopaedic Case Rep 2015;5:78-80.

13. Li SF, Cassidy C, Chang C, Gharib S, Torres J: Diagnostic utility of

laboratory tests in septic arthritis. Emerg Med J 2007;24:75-77.

14. Pinaroli A, Ait Si Selmi T, Servien E, Neyret P: Surgical management of

pigmented villonodular synovitis of the knee: Retrospective analysis of 28

cases. Rev Chir Orthop Reparatrice Appar Mot 2006;92:437-447.

15. Murphey MD, Rhee JH, Lewis RB, Fanburg-Smith JC, Flemming DJ,

Walker EA: Pigmented villonodular synovitis: Radiologic-pathologic

correlation. Radiographics 2008;28:1493-1518.

16. Granowitz S, D’Antonio J, Mankin H: The pathogenesis and long-term
end results of pigmented villonodular synovitis. Clin Orthop Relat Res 1976;

114:335-351.

17. De Ponti A, Sansone V, Malchere M: Result of arthroscopic treatment of

pigmented villonodular synovitis of the knee. Arthroscopy 2003;19:602-607.

18. Rodriguez-Merchan E: Review Article: Open versus arthroscopic

synovectomy for pigmented villonodular synovitis of the knee. J Orthop

Surg (Hong Kong) 2014;22:406-408.
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