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Abstract. The patella is an unusual location for primary 
and metastatic bone tumors to develop. The most frequently 
encountered primary osteolytic lesions at the patella include 
giant cell tumors of the bone (GCT), chondroblastoma and 
aneurysmal bone cysts (ABC). However, the presentation 
of an ABC originating secondary to a GCT at the patella is 
rare. The present study describes such a case in a 46-year-old 
female. The differential diagnosis of the condition was exten-
sive. The patient underwent curettage and the addition of bone 
cement to fill the defect. Pathological analysis of the resected 
tissue demonstrated that the lesion was consistent with an 
ABC forming secondary to a GCT. A 3-month follow-up 
was completed subsequent to the surgery, with a computed 
tomography scan demonstrating no evidence of recurrence. 
However, frequent and continuous observations of the patient 
following diagnosis are planned in order to evaluate the 
long‑term efficacy of the surgical treatment. To the best of our 
knowledge, the present study describes the third reported case 
in the literature of this rare, double synchronous, benign tumor 
located at the patella.

Introduction

A giant cell tumor of the bone (GCT) is a locally aggres-
sive, benign neoplasm that consists of sheets of neoplastic 
mononuclear cells interspersed amongst non-neoplastic, 

uniformly distributed, osteoclast-like giant cells (1). The 
tumor frequently arises from the metaphysis of the long bones 
in adults aged between 30 and 50 years, with epiphyseal 
destruction and growth towards the sub-articular region (1). 
GCTs account for ~4-9.5% of all primary bone tumors (2). An 
aneurysmal bone cyst (ABC) is a benign, expansile, osteolytic 
lesion that presents as an aggressive, vascular disorder in the 
bones. The cyst is an erratic and expansive growth, depicted 
by a ῾soap bubble᾽ appearance on radiographs. The numerous 
blood-filled cavities experience pressure, with marked 
ballooning of a thinned cortex (3). An ABC typically develops 
in the long bones and spine of children and young adults (3). 
ABC was first described as a distinct entity in 1942 by Jaffe 
and Lichtenstein (4). Primary ABCs account for 1.4% of all 
primary bone tumors (5). In ~70% of cases, ABCs will arise 
as primary tumors without any recognized antecedent bone 
lesion, however, in ~30% of cases, a pre-existing osseous lesion 
can be identified (6). GCTs are the most prevalent precursor 
lesions of ABCs developing secondarily (6). The present study 
describes the case of an ABC forming secondary to a GCT at 
the patella in a 46-year-old female patient.

Case report

In December 2014, a 46-year-old female attended the Ortho-
pedic Oncology Clinic at The First Affiliated Hospital of 
Nanchang University (Nanchang, China) due to increasing 
local pain and swelling in the right knee. The patient stated 
that these symptoms had arisen 6 months previously, but had 
intensified during the last 2 months prior to admittance. The 
patient recalled a previous right knee injury that had occurred 
6 months ago, but no other physical problems were reported 
and it was established that the patient had a positive family 
history of bone neoplasms. There was no fever or respiratory 
embarrassment accompanying the pain and mass. Further-
more, no history of weight loss or exposure to tuberculosis 
was specified. During the initial physical examination, the 
passive and active range of motion of the right knee joint was 
limited. The overall neurocirculatory status was normal, as 
was muscle-tendon strength, and the patient did not exhibit 
anatomical deformity of the right lower extremity. During the 
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advanced physical examination, the anterior aspect of the right 
knee was swollen, and the patella appeared larger and more 
prominent on the right side in comparison to the left. There 
was no localized warmth and pulsation, but the patella was 
particularly tender, with palpable bony thickening. There was 

also no synovial thickening or knee joint effusion observed. 
The floating patella test was negative and there was no liga-
mentous laxity. 

Additionally, a series of laboratory tests were performed 
and determined that inflammatory and tumor markers fell 
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Figure 1. Pre‑operative and post‑operative standard knee radiographs. (A) Right knee radiograph in lateral view demonstrating a multiseptated expansile lytic 
lesion in the patella, with a cortical break (arrow) in the supra-patellar region suggesting a pathological fracture. Bony structures of the adjacent femur and 
tibia, and an extraosseous soft‑tissue lesion are not present. (B) Correct right patella shape following surgical curettage and cement filling.
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Figure 2. Pre‑operative CT and MRI examination. CT scan exhibiting a multiloculated lytic lesion in the entire right patella. (A) More marked cortical 
thinning with a ῾balloon᾽ appearance in comparison to the X‑ray, but with no significant periosteal reaction. The lesion is measured at ~4x3.2x2 cm³ in size. 
(B and C) Axial T1-weighted images demonstrating low signal intensity and axial T2-weighted images indicating multiple cystic lesions of varying sizes with 
high signal intensity, and significant multiple liquid‑liquid levels. (D) T2‑weighted with fat suppression also exhibiting high signal intensity. CT, computed 
tomography; MRI, magnetic resonance imaging.
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within the normal ranges [erythrocyte sedimentation rate, 
18 mm/h (normal range, 0‑20 mm/h); C‑reactive protein, 
negative] with the exception of alkaline phosphatase (179 U/l; 
normal range, 50-135 U/l).

Standard knee radiographs exhibited a lytic, expansile 
lesion with a well‑defined sclerotic margin located at the right 
patella, which became enlarged and transformative (Fig. 1). 
However, the adjacent femur and tibia were normal in 
shape and without bony structures or deformation (Fig. 1A). 
Computed tomography (CT) scans indicated a multiloculated, 
lytic lesion in the entire right patella, particularly in the 
medial region (Fig. 2). Severe cortical thinning was observed 
in a diffuse pattern, leaving the cortex as a thin shell with a 
῾balloon᾽ appearance, but no significant periosteal reaction 
was detected. The expansive lesion contained few radiopaque 
calcified bodies, and multiple liquid‑liquid levels were identi-
fied (Fig. 2A). The lesion was measured at ~4x3.2x2 cm3 in 
size. In accordance with the findings detected on the radio-
graphs and CT scans, GCT, giant cell reparative granuloma and 
telangiectatic osteosarcoma were included in the differential 
diagnosis. Therefore, magnetic resonance imaging (MRI) was 
performed to investigate the expansive lesion further. Axial 
T1-weighted images exhibited low signal intensity and axial 
T2-weighted images indicated the presence of multiple cystic 
lesions of varying sizes with high signal intensities (Fig. 2B 
and C). In addition, multiple liquid-liquid levels were observed 
within the lesion on T2-weighted sequences and T2-weighted 
images with fat suppression also exhibited high signal intensi-
ties (Fig. 2D).

Based on the exclusion of surgical contraindications, 
surgeons specializing in the treatment of bone tumors 
performed the surgery. The patient was placed in a supine 
position, and following epidural anesthesia, the right knee 
was covered with disinfecting and paving sterile drapes, 
and positioned to expose the surgical field. The right lower 
extremity was exsanguinated and tourniquet ischemia was 
applied with an elastic bandage. A linear incision of 8 cm was 
formed overlying the medial right patella. The separation of 
tissue layers, including subcutaneous tissue, superficial fascia 
and deep fascia, was conducted until a thin, but unbroken, 
periosteal shell was identified. However, expansive invasion 
of the surrounding soft tissue was not observed. The cortical 

structure had become attenuated enough to deform with slight 
pressure from a finger. Curettage of the lesion was performed, 
with the patella subsequently filled with bone cement and 
closed with a tension band wire. Intraoperative tissues were 
extracted for pathological examination. A wound drainage 
tube was inserted and each layer of tissue was sutured in order 
to achieve complete hemostasis. The estimated total loss of 
blood was ~300 ml, and no blood transfusion was required 
during the treatment process.

Histologically, the tumor tissue fragments consisted 
of neoplastic cell sheets with ill‑defined cytoplasm, repre-
senting multinucleated giant cells that were interspersed with 
uniformly distributed, osteoclast-like giant cells (Fig. 3A). 
Furthermore, there was a second component that presented 
with cavernous spaces. The cavity was composed of multiple 
blood‑filled cystic spaces, separated by fibrous tissue that 
contained reactive bone bordered by osteoblasts (Fig. 3B). 
The walls of these spaces lacked an endothelial lining, and 
anaplasia was not detected. The diagnosis of ABC secondary 
to GCT was confirmed on the basis of these histological find-
ings.

The patient was discharged without any complications at 
1 week post-surgery. At the 3-month follow-up, the patient 
reported no pain during daily activities and had started 
back at work. Furthermore, a normal range of motion of the 
right knee joint had been achieved. There has since been no 
evidence of tumor recurrence following the surgery.

The present report was approved by the Ethical Review 
Committee of The First Affiliated Hospital of Nanchang 
University, and written informed consent was obtained from 
the patient.

Discussion

As the largest sesamoid bone in the body, the patella is an infre-
quent site for primary and metastatic bone tumors to occur. 
Primary intraosseous tumors of the patella are extremely rare 
and account for ~0.12% of all primary bone tumors (7,8). The 
majority of patella tumors are benign, including chondroblas-
toma, GCT and ABC, with the latter two lesions being the 
most frequently diagnosed. These tumors are typically identi-
fied in patients <40 years (9). Other differential diagnoses of 

Figure 3. Post‑operative histological observations. (A) Solid giant cell tumor components with mononuclear cells interspersed between multinucleated giant 
cells (white arrow) and mononuclear cells (black arrow) (HE staining; magnification, x200). (B) Cystic aneurysmal components with multiple blood‑filled 
cystic spaces separated by fibrous tissue. Blood components are also present (black arrow) (HE staining; magnification, x50). HE, hematoxylin and eosin.
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a patella lesion may include tuberculosis, lymphoma, Paget's 
disease, chondrosarcoma and a solitary bone cyst (10).

A GCT is a bone tumor that is characterized by the pres-
ence of multinucleated giant cells. The majority are benign, 
with a risk of malignancy observed in <1% of cases (11). 
The majority of GCTs occur in skeletally mature patients, 
typically between the ages of 20 and 50 years (12). GCTs 
frequently arise from the metaphysis of the long bones, with 
epiphyseal involvement, and they typically involve either the 
distal end of the femur or the proximal tibia. However, <1% 
of all GCTs in the skeletal system arise from the patella (13). 
Radiographically, the tumors demonstrate erratic and lytic 
lesions with a ῾soap bubble᾽ appearance and a lack of internal 
calcification. Cortical thinning, cortical penetration (33‑50%) 
with soft tissue extension, pathological, fractures (11-37%) and 
a periosteal reaction (10-30%) may also be observed (14,15). 
MRI demonstrates low to intermediate signal intensities 
on T1-weighted sequences and heterogeneously high signal 
intensities on T2-weighted sequences (16). The radiographic 
features of GCTs located at the patella are similar to those 
positioned at other areas of the skeleton.

By contrast, ABC is a benign, expansile, cystic bony 
lesion that is composed of blood‑filled spaces segregated by 
connective tissue septa and containing osteoclast-type giant 
cells, fibroblasts and reactive woven bone. ABC often develops 
during the second decade of life, with a slightly increased 
tendency for occurrence observed in females. The long bones 
are involved most frequently, and the spine is affected in 30% 
of patients (17). The lesion either occurs de novo, known as 
primary ABC, or develops secondarily to a pre-existing 
bone lesion or trauma, known as secondary ABC. Secondary 
ABCs can be associated with GCTs, chondroblastoma, 
osteoblastoma, hemangioma, non‑ossifying fibroma, fibrous 
dysplasia, eosinophilic granuloma and osteosarcoma (18). 
Primary ABCs account for 1.4% of all primary bone tumors, 
with the occurrence of a primary ABC located at the patella 
proving extremely rare. In total, 30-50% of all ABCs are 
secondary (19). Two theories have been proposed regarding 
the development of secondary ABCs: A vascular anomaly in 
a primary bone lesion or a reactive bone growth leading to a 
hemodynamic change (20). There are existing data that suggest 
a neoplastic origin with chromosomal abnormalities (21-24). 
Despite such data and research, the etiology and pathogenesis 
of this rare, benign, vascular, destructive and multicystic lesion 
remain unclear.

In ~79% of cases, ABCs arise as primary tumors without 
any recognized antecedent bone lesion, however, in ~30% of 
cases, a pre-existing osseous lesion can be observed. GCTs are 
the most prevalent precursor lesions in terms of ABC devel-
oping secondarily (7,25).

Imaging assessments, particularly MRI, are important 
in order to conduct a differential diagnosis. In MRI, ABCs 
typically have an expansile appearance with the presence of 
multiseptated cysts. MRI is able to identify the characteristic 
fluid‑fluid levels, as well as demonstrate the presence of a solid 
component, indicating that the ABC is in fact secondary. In the 
cysts, the settling of degraded blood products gradually forms 
the fluid levels (26). It is important to note that the presence 
of fluid‑fluid levels, although characteristic of ABC, is by no 
means unique to it. Fluid‑fluid levels are also observed in other 

benign and malignant lesions, including GCT, chondroblas-
toma, simple bone cysts and telangiectatic osteosarcoma (27). 
Furthermore, the thin, well‑defined margins of ABCs should 
aid their discrimination from these other lesions. However, 
only 20% of secondary ABCs have the typical radiological 
appearance, whilst in the other 80%, the associated lesion 
determines the radiological appearance, particularly when it is 
malignant. Therefore, histopathological confirmation is crucial 
in forming a diagnosis. However, these results must be inter-
preted with great care, since confusion regarding the diagnosis 
may still occur if the tissue sample is taken from a small biopsy 
or a limited sample (28-30). In the present study, the exact diag-
nosis of GCT with secondary ABC was only determined after 
histopathological evaluation of the entire tumor. Fortunately, 
the presence of a secondary ABC has no significant implication 
on the overall management or prognosis of the GCT. However, 
when the associated pre-existing lesion is malignant, the 
management and treatment requires adjusting accordingly (31). 

In conclusion, it is important to highlight that the associations 
between imaging and histopathological findings are important. 
With regards to the limitations of a small biopsy sample, which 
may demonstrate features of an ABC but not the underlying 
lesion, careful review of the imaging appearance is imperative 
to exclude the potential of an ABC that may be secondary to a 
malignant lesion (30). Surgical curettage and cement filling are 
considered as the preferred treatment to relieve pain, improve 
the range of motion of the right knee joint and confirm the diag-
nosis histologically. A patellectomy is not recommended until 
a severely aggressive lesion leads to overall destruction of the 
patella. With regards to the present case, the patient remained 
symptom-free 3 months after surgery. Due to the risk of recur-
rence, and additional risk of malignancy, long-term follow-ups 
should be continued, with particular attention concerning any 
change in malignancy.
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