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INTRODUCTION 
Giant cell tumors (GCT) are the most common type of 

diagnosed patellar tumors (33% of all patellar tumors).1 

A GCT of the bone is considered to be histologically 

benign, but it tends to be locally invasive and to 

metastasize to the lungs. With a prevalence of 4%–5% 

among all primary bone lesions, these tumors develop in 

the metaphysis and epiphysis of the long bones and are 

staged as latent, active, or aggressive depending on the 

containment of the tumor within the bone, thinning of 

the cortex, or breaching of the bone by the tumor.2 

Although a GCT is usually located around the knee joint, 

patellar involvement is unusual. Its occurrence within 

this bone falls below 1% of all giant cell tumors.3 The 

most common symptoms include pain and swelling.2 

Clinically, patients with patellar GCTs tend to complain 

about knee pains and/or swelling.4,5 However, there may 

be no inducement to the initiation of relevant diseases 

and the enhancement of such symptoms. Physical 

examination may show redness, local heat, swelling, 

effusion, tenderness, lump, crepitus, and a decrease in 

range of motion.6,7 

The laboratory findings on some severe patients showed 

an increase in serum alkaline phosphatase (AP)8,9 and 

erythrocyte sediment rate (ESR).5,8 Radiographs reveal 

an osteolytic lesion of the patella with destruction of the 

bone,4,5,7,8 but soap bubble appearance,8 sclerotic and 

radiolucent lesions,9 fracture of the femur and the 

tibia,9,10 and pathologic fracture10 may also be found. 

Magnetic resonance imaging (MRI) shows abnormal 

extension and lesion of the patella, and there may be 

some evidence of adjacent tissues and sclerotin.4,6,7,11 

Additionally, chest radiography and bone scintigraphy 

are necessary for GCT patients to determine possible 

metastasis to the lungs and other bones. 

 

CASE PRESENTATION 
A 32-year-old woman presented to Almawany Hospital's 

orthopedic ward with a mass in the anterior aspect of 
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right knee (Fig. 1), pain, and limitation of movement of 

progressive severity over months. The patient’s problem 

dates back to a previous history of trauma that was 

treated by application of Plaster of Paris (POP). The pain 

was irregular at first, aggravated by prolonged walking, 

but later became constant and non-responsive to non-

steroidal anti-inflammatory drugs (NSAIDs). 

Physical examination revealed mild edema and 

tenderness over the patella and wasting of the 

quadriceps. There was mild joint effusion, no skin 

changes, and limitation of the range of motion. 

Radiography revealed a circumscribed septate osteolytic 

area in the distal three-quarters of the patella extending 

to the subchondral bone with endosteal scalloping and 

thinning of the cortical layer, as well as remodeling of the 

subchondral bone with no periosteal reaction (Fig. 2). 

MRI showed a heterogeneous lesion contained within 

the bone with surrounding soft tissue edema and focal 

thinning of the patellar cartilage. An active GCT was 

suspected, with a chondroblastoma and an aneurysmal 

bone cyst as differential diagnoses. The patient was sent 

for Fine Needle Aspiration (FNA) on January 27, 2013, 

and the result revealed clusters of oval mononuclear 

cells and multinucleated giant cells (the picture was 

more in favor of a giant cell tumor) (Fig. 3). A biopsy was 

advised for further evaluation. 

The patient was operated on January 29, 2013; the 

patella was approached ventrally, 1 cm lateral to its 

medial margin (Fig. 4). The lesion was thoroughly 

removed in bulk through a wide window, allowing for 

direct visualization of its whole internal surface (Fig. 5). 

Special attention was paid to the preservation of the 

subchondral bone, which was found to be deformed but 

not destroyed by the tumor. The main portion of the 

tumor tissue was a solid, yellowish-brown with multiple 

hemorrhages. The cavity was additionally curetted by 

extended curettage using concentrated hydrogen 

peroxide solution and the cavity left behind was filled 

with bone cement (Fig. 6). The wound was closed in the 

usual manner. The material that was removed from the 

lesion was sent for histopathological examination, which 

revealed evenly distributed giant cells with oval and 

spindle mononuclear cells, no mitoses or atypia, and 

incomplete excision; a diagnosis of giant cell tumor was 

made, and recurrence was expected (Fig. 7). 

Rehabilitation was initiated on the second postoperative 

day with a return to full function as tolerated towards the 

end of the fourth week. Eight months after surgery, there 

was no radiographic evidence or signs of local 

recurrence, and the same findings were obtained 18 

months after the surgery. After 60 months, the patient 

enjoys an active lifestyle with no pain or other troubles 

with her knee. 

 

 
Figure 1: Swelling over the patella and hypotrophy of the quadriceps 

 

 
Figure 2: A circumscribed septate osteolytic area in the distal three-
quarters of the patella reaching the subchondral bone 

 
 
 

 
Figure 3: Result of FNA 
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Figure 4: The patella was approached ventrally, 1 cm lateral to its 
medial margin 

 

  
Figure 5: Lesion was thoroughly removed in bulk through a wide 
window 

 
 

 
Figure 6: Extended curettage by use of concentrated hydrogen 
peroxide solution 

 
 

 
Figure 7: The microscopic examination revealed evenly distributed 
giant cells with oval and spindle mononuclear cells 

 

DISCUSSION 
The patella is an unusual location for any primary or 

secondary bone tumor, and a neoplasm would rarely be 

considered in the etiology of anterior knee pain. 

Therefore, the diagnosis of a tumor within this location is 

delayed in most patients.12 Benign lesions are more 

common and represent 70% of the tumors affecting the 

patella. The most common is the GCT, followed by 

chondroblastoma and aneurysmal bone cyst.13 Other 

lesions that might affect the patella include metastases, 

lymphoma, Paget’s disease, osteosarcoma, 

chondrosarcoma, osteomyelitis, gout, brown tumor, 

osteoma, or solitary bone cyst.14 

According to a study of 27,403 primary bone tumors by 

the Bone and Soft Tissue Tumor Committee of the 

Japanese Orthopedic Association carried out from 1972 

to 2003, 13,860 of the tumors involved the bones of the 

lower extremity. Of those, 75 (0.5%) involved the patella, 

71 (94%) of which were benign with GCTs accounting for 

22 (31%) of those cases, i.e., the GCTs were 0.08% of all 

the tumors of the patella and 0.15% of the total bone 

tumors of the lower extremities.15 Campanacci also 

reported that less than 1% of GCTs arise in the patella.3 

Balke et al.16 reported on 214 cases of GCTs, of which 

only two cases (0.9%) involved the patella. Singh et al.14 

in 2009 presented 11 cases of GCTs out of 59 primary 

bone lesions of the patella. 

The radiographic appearance of the GCTs of the patella 

is similar to that observed in other locations. It typically 

presents as a lucent lesion without matrix calcifications 

growing often—but not exclusively—eccentrically in the 

meta-epiphyseal region of the bone, generally in a 

skeletally mature patient. In sluggish and static tumors, 

the margins of the lesion are well-defined without a 

sclerotic rim. In aggressive cases, the margins are poorly 

demarcated and the cortex may be thinned, distended, 

or destroyed with soft tissue extension, but a periosteal 

reaction is generally lacking. Complete or incomplete 

pathological fracture after bone destruction might also 

be detected.17 

As with other musculoskeletal neoplasms, computed 

tomography (CT) and MRI are essential in the evaluation 

and staging of GCTs. CT is useful in the evaluation of the 

cortical bone and could clearly present thinning of the 

cortex, pathologic fracture, periosteal reaction, and 

absence of matrix mineralization. In cases of cortical 

destruction, CT is exceeded by MRI’s ability to delineate 

the soft-tissue extension of the tumor, appearing with a 
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heterogeneous signal that is low in T1-weighted images 

and high in T2-weighted images.2 

The surgical treatment includes curettage with bone 

grafting with or without local adjuvants, wide resection 

with patellar allografting, or patellectomy. Patellectomy 

is the preferred treatment for aggressive lesions.18 In our 

case, despite the involvement of a very large portion of 

the patella, removal of the patella was not expected as a 

primary procedure because of the unaffected overall 

function of the knee. As an alternative, aggressive 

curettage was performed, and concentrated hydrogen 

peroxide was used to extend the margin of curettage 

beyond 2–3 mm. Bone cement was chosen as the 

grafting material because of its mechanical strength in 

providing support for the subchondral bone , its thermal 

adjuvant effect to kill the tumor cell left behind,  absence 

of donor-site morbidity, and general radiographic 

homogeneity allowing for early detection of a local 

recurrence. 

 

CONCLUSIONS 

Patellar tumors, despite being rare, should always be 

considered in cases of anterior knee pain of uncertain 

origin. GCTs, followed by chondroblastoma and 

aneurysmal bone cysts, are the most common patellar 

tumors. The tumor stage must be taken into account 

when discussing treatment options. Besides the curative 

effect, surgical treatment of non-malignant patellar 

tumors should attempt to provide mechanical support 

for the subchondral bone and confirm enough viable 

bone in the long term to withstand the high mechanical 

loads of the knee. 
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