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Abstract: Background: Breast cancer is the most frequent non-skin cancer in women and bone is its most common 
site of metastasis. The patella, as the largest sesamoid bone in the human body, is a rare site for cancer metastasis 
to occur. We reported the comprehensive auxiliary examination data and complete process of diagnosis, manage-
ment and follow-up for a case of solitary patellar metastasis from breast cancer. Case presentation: A 47-year-old 
woman presented with patellar pain 6 years after breast cancer surgery. Thorough imaging and pathology exami-
nations were carried out leading to a diagnosis of breast-derived patellar metastasis. Subsequent treatment and 
follow-up were performed. The patient recovered function slightly at 3 months postoperatively, but tibia and femur 
metastases developed at 6 months postoperatively and the patient started radiotherapy. Discussion: Cases of patel-
lar metastases from malignant tumors are extremely rare but do exist. Due to the insidious onset and non-specific 
symptoms, it is worthwhile to alert clinicians. The diagnostic value of positron emission tomography/computed 
tomography for patellar metastases is significant and still provides certain advantages compared to pathologic 
examination, so it can be given priority. Prompt postoperative radiotherapy is necessary, while imaging should be 
actively performed with a short review interval.
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Introduction

Breast cancer (BC) is the most frequent non-
skin cancer in women, and bone is the most 
common site of metastasis in BC, with more 
than half of advanced BC patients developing 
bone metastases [1]. The vast majority of bone 
metastases are concentrated in the axial skel-
eton, mainly the spine, ribs and skull, and are 
less prone to occur in the appendicular skele-
ton [2]. As the largest sesamoid bone in the 
human body, the patella is a rare site of occur-
rence for both primary and metastatic cancers 
[3]. Once the cancer has metastasized to the 
patella, diagnosis is difficult and the accuracy 
of the diagnosis can largely influence options 
for subsequent treatment and the prognosis. 
Nuclear medicine, as represented by positron 
emission tomography/computed tomography 
(PET/CT), plays a prominent role in identifica-

tion of bone metastases from tumors and has 
significantly improved diagnostic efficiency [4].

We report the comprehensive imaging and pa- 
thologic data in the process of diagnosis, man-
agement, and follow-up for a case of solitary 
patellar metastasis from BC. As cases of can-
cer patellar metastases are rare, the diagnosis 
and prognosis of this type of disease are 
reviewed in the context of the clinical experi-
ence and published literature.

Case presentation

A 47-year-old woman was admitted to our hos- 
pital with pressure pain in the left patella for 3 
months. The patient reported no history of trau-
ma and had experienced significant pain in the 
left patella 3 months previously. Physical exam-
ination revealed pressure pain at her left patel-
la, no significant abnormalities in left knee 
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movement, no significant swelling in left lower 
limb, favorable sensation and blood flow in left 
lower limb and muscle strength grade 5. Me- 
dical history indicated that the patient was 
diagnosed with right BC 6 years ago and under-
went a modified radical right breast resection. 
No intravascular cancer emboli were evident at 
surgery, and there were no metastases to the 
nipple, intermuscular tissue or lymph nodes. 
Postoperative pathology displayed a 1.5 cm 
diameter right breast mass with a greyish  
white, brittle surface and immunohistochemis-
try showed ER (50% strongly positive), PR  
(20% strongly positive), Ki-67 (positive cells 
70%), and HER2 (3+). The EC-T regimen (cyclo-
phosphamide 0.8 g d1; epirubicin hydrochlo-
ride 50 mg d1 and 60 mg d2) continued after 
surgery to the present. In addition, the patient 
stated that she had suffered from hyperosteog-
eny for several years.

The patient underwent radiography, which sh- 
owed reduced bone density of the left patella 
with an area of hypodense bone destruction  
at the lower edge. The bony trabeculae were 
obscured and the surrounding soft tissue was 
swollen (Figure 1A). CT scan showed hyperos-
teogeny in both knees, osseous destruction of 
the left patella, and effusion in the left knee 
(Figure 1B). Magnetic resonance imaging (MRI) 
examination indicated hyperosteogeny in her 
left knee, abnormal signals in the left patella, 
and effusion in the left knee (Figure 1C). At this 
point, a possible patellar metastasis from BC 
was considered. However, since similar cases 
were extremely rare and difficult to assess with 
the available imaging data, nuclear medicine 
related emission computed tomography (ECT) 
bone scan and PET/CT tumor examination were 
performed. ECT scan displayed unusual con-
centration of signals in the left patella (Figure 
1D). PET/CT examination revealed visible aber-
rant glucose hypermetabolism on the basis of 
CT images, with the left patellar hypermetabo-
lism exhibiting the greatest SUV value of 10.7 
(Figure 2), thus clarifying the diagnosis of patel-
lar metastasis. Subsequently, a biopsy of the 
occupied left patella was conducted to investi-
gate the feasibility of surgery. Haematoxylin-
eosin (H&E) staining of biopsy section present-
ed a few anomalous cells, which tended to be 
cancerous (Figure 3A). An enlarged left patellar 
resection + ligament reconstruction was ulti-
mately performed. The operation was unevent-

ful, and the postoperative specimen showed 
significant destruction of the inferior pole in  
the left patella (Figure 3B) with pathologic ex- 
amination suggesting adenocarcinoma (Figu- 
re 3C). Immunohistochemistry (Figure 4A-H) 
displayed CDX2 (-), TTF-1 (-), CK20 (-), AE1/AE3 
(+), CK7 (+), GATA3 (+), Mammaglobin (+), ER 
(3% positive), PR (3% positive), Ki-67 (positive 
cells 60%), and HER2 (3+), which also con-
firmed the breast origin of the patellar cancer. 
Postoperatively, annual intravenous zoledro- 
nic acid infusion was ordered to inhibit bone 
metastases and relevant knee rehabilitation 
was recommended. In addition, we explained to 
the patient about possible poor prognosis of 
the disease and therefore highly recommended 
local radiation therapy and regular outpatient 
review, but these were not accepted by the 
patient.

A telephone follow-up was carried out 3 months 
after the operation and the patient express- 
ed relative satisfaction with the outcome. She 
stated there was normal extension function 
and slightly abnormal flexion function of the left 
knee, with a maximum flexion angle of 100°. 
During resting, there was no pain in her left 
knee and the visual analogue scale (VAS) score 
was 0. When walking upstairs, there was minor 
discomfort in the left knee joint, with a VAS 
score of 2. We advised the patient to undergo 
imaging evaluation, which the patient refused 
on the grounds of positive functional recovery. 
After that, an outpatient follow-up was per-
formed at 6 months postoperatively, and the 
patient reported a substantial loss of motor 
function in her left knee with intense pain ac- 
companied by a VAS score of 6. The re-exami-
nation of CT scan indicated that the left patella 
was not visualized, which was considered to be 
a postoperative change. Uneven density of the 
left upper tibia and left medial femoral cond- 
yle was considered to be cancer metastasis 
(Figure 5). After being informed of the condi-
tion, the patient agreed to receive radiation 
therapy to postpone the progression of di- 
sease.

Discussion and conclusions

Patellar metastases from BC are extremely 
rare, with only two cases incompletely reported 
and a paucity of relevant imaging information 
[5, 6]. Here we report a case involving patellar 
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Figure 1. The patient’s preoperative series of auxiliary examination data. A. Radiography indicated a reduced bone density of the left patella; B. CT scan indicated 
osseous destruction of the left patella; C. MRI examination indicated abnormal signal in the left patella; D. ECT scan indicated an unusual concentration of signal 
in the left patella.
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Figure 2. PET/CT examination indicated aberrant glucose hypermetabolism in the left patella.
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Figure 3. Patient’s series of pathologic data. A. H&E staining of the biopsy indicated a few anomalous cells (×200); 
B. Postoperative specimen indicated significant destruction of the inferior pole in the left patella; C. H&E staining of 
postoperative specimen indicated adenocarcinoma (×200).



Patellar metastasis of breast cancer

1128	 Am J Transl Res 2022;14(2):1123-1130

metastasis from BC with comprehensive auxil-
iary examination data and the complete pro-
cess of diagnosis, management and follow-up.

Although patellar disease is relatively infrequ- 
ent, the patella as the largest sesamoid does 
serve as the site of skeletal system pathology. 
Tumor is not a common type of patellar dis-
ease. The incidence of patellar tumor is minor 
and the majority are chondroblastoma and 
giant cell tumor [7]. Reports of malignant 
tumors metastasizing to the patella are even 
more rare, with only about 30 published case 
reports of definite malignant tumor metastases 
to the patella, which may be explained by the 
low blood flow to the patella [8]. The unique-
ness of patellar anatomy and the rarity of pa- 
tellar metastases contribute to the insidious 
onset and low detection of this disease. Des- 
pite the fact that this patient was 6 years post-
operative for BC and that intraoperative evi-

ular diseases, it is difficult to diagnose them 
despite a clear history of primary cancer. Na- 
turally, the possibility of patellar metastases 
also cannot be ignored in patients without a  
primary tumor history. In this case, PET/CT 
plays a definite role in the diagnosis. In princi-
ple, pathologic examination is considered to be 
the diagnostic criterion for patellar metastasis, 
but we would rather recommend the nuclear 
medicine scan represented by PET/CT as the 
first step. Compared to pathologic examination, 
PET/CT is efficient, safe, and non-invasive while 
ensuring diagnostic accuracy; also, its diag- 
nostic advantage is unparalleled in suspected 
cases of multiple metastases, including the 
patellar site [15, 16]. In addition, in spite of the 
expensive cost of PET/CT, its value is particu-
larly evident in cases of suspected patellar 
metastasis where the diagnosis is difficult to 
confirm and ordinary imaging is not conducive 
to a definite conclusion. Accurate and efficient 

Figure 4. Immunohistochemical results of the patient’s postoperative specimen (×200). A. AE1/AE3; B. CK7; C. 
GATA3; D. Mammaglobin; E. ER; F. PR; G. Ki-67; H. HER2.

Figure 5. CT scan indicated no visualization of the left patella and uneven 
density of the left upper tibia and left medial femoral condyle.

dence regarding intravascular 
cancer embolus and metas- 
tases to nipple, intermuscular 
tissue and lymph nodes were 
all negative at that time, bone 
metastasis can still occur af- 
ter this long period of time, 
leading to knee pain as the 
first manifestation. Patients 
with published cases of patel-
lar metastases are always ini-
tially diagnosed with osteoar-
thritis associated with a histo-
ry of trauma or no apparent 
cause, presenting with pain, 
swelling, and movement re- 
striction [9-12], which are the 
most recurrent symptoms of 
patellar tumors [13]. When the 
pain cannot be reasonably ex- 
plained or the nature of pain is 
not consistent with the degree 
of trauma, suspicion of pa- 
tellar metastasis and further 
diagnosis are necessary [14].

Since most patients with pa- 
tellar metastases are middle-
aged and elderly with hyperos-
teogeny and other osteoartic-
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diagnosis can avoid a delay in treatment, thus 
widening surgical possibilities for the patient.

Surgery is the preferred treatment for patellar 
tumors [17, 18]. The surgical approach to patel-
lar metastases is mostly common with patellar 
osteotomy [11], but surgical treatment alone 
usually does not guarantee the prognosis of 
these patients. Previous reports have shown 
that the outcomes of these patients are often 
not promising, and even if the primary cancer is 
effectively controlled, unsatisfactory manage-
ment of metastatic lesions can directly affect 
the life quality and overall survival of patients 
[19, 20]. The current evidence supports a str- 
ong suppressive effect of local radiation thera-
py on patellar metastases [16, 21]. Combined 
with our previous clinical experience of two 
patellar metastasis patients [20, 22], we st- 
rongly recommended radiotherapy after the 
operation but the patient refused, and only 6 
months after surgery the patient developed  
significant metastases in both the adjacent 
tibia and femur. The special anatomy of the 
knee joint leads to vulnerable involvement of 
the distal femur and proximal tibia in patellar 
lesions [23]. Due to the high malignancy and 
rapid progression of the disease, even if the 
surgery is successful, without reasonable fol-
low-up treatment and timely review and moni-
toring, the impact will be irreversible. Conse- 
quently, we recommend that patients with pa- 
tellar metastases after surgical treatment sh- 
ould be promptly treated with radiotherapy to 
inhibit local invasion and metastasis, and at 
the same time, imaging should be actively per-
formed with a short review interval.

In conclusion, we report the comprehensive 
auxiliary examination data and the diagnosis, 
management, and follow-up for a case of soli-
tary patellar metastasis from BC. Cases of 
patellar metastases from malignant tumors are 
extremely rare but do exist. Due to the insidious 
onset and non-specific symptoms, it is worth-
while to alert clinicians. The diagnostic value of 
PET/CT for patellar metastases is significant 
and still provides certain advantages over pa- 
thological examination. Prompt postoperative 
radiotherapy is necessary, and imaging sh- 
ould be actively performed with a short review 
interval.
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