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Abstract. Although bone tumors are frequently located in 
the knee area, primary tumors of the patella are rare and 
patellar metastases are even rarer. Knee pain is the most 
common complaint of patients with patellar metastases. 
Owing to the low incidence of patellar metastases, misdiag-
nosis is not unusual. The present review analyzes ~44 cases 
of patellar metastases originating from distinct primary sites. 
Reports of malignant tumors of the lung and kidney metasta-
sizing to the patella were more common than those of other 
patellar metastases. Relative incidence, symptomatology, 
imaging features, histopathology and treatment options for 
these patellar metastatic lesions are described respectively 
along with a review of the literature. Despite numerous 
experiments demonstrating the reasons for implantation 
of tumor in patella, the answer to this question has not yet 
been revealed. In the light of the increasing attention on the 
diagnosis and the treatment of these lesions, the availability 
of the integrated information regarding metastases in the 
patella becomes more relevant.
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1. Introduction

In the last century, primary tumors of the patella are 
uncommon and account for <0.12% of bone tumors in the 
United States (1). The incidence of metastatic lesions to the 
patella is even lower (2). A Medline search from of studies 
published between 1960 and 2016 yielded 44 reported cases of 
patellar metastases. Primary tumors that have been reported 
to metastasize to the patella include carcinomas of the lung, 
kidney, breast, esophagus, uterine cervix, skin (malignant 
melanoma), bowel, larynx, head and neck. The reported 
cases of patellar metastases are presented in Table I. Of these 
44 cases, >10 presented with anterior knee pain as the first 
manifestation (3‑11). The mean age of the patients at presen-
tation was 57 years (range, 37‑86 years). The present study 
analyzed these cases of primary sites of patellar metastasis. In 
the present study, the metastatic patellar tumors were classified 
according to the primary site and type. A detailed summary 
and description is presented.

2. Carcinoma of the lung

The review of the literature revealed that metastasis from 
lung carcinoma is most common, with 40% of all patellar 
metastases originating from a primary tumor located in the 
lung. In total, 7 cases were associated with squamous cell 
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carcinoma  (4,5,9,10,12‑15) and 7  cases with adenocarci-
noma (3,16‑21). Only 1 case was adenosquamous (6), whereas 
for 2  cases, the histological type of lung cancer was not 
stated (22,23). It is common for adenocarcinoma of the lung to 
give rise to remote metastasis prior to the onset of pulmonary 
symptoms, which may be attributed to the peripheral pulmo-
nary growth of the tumor. By contrast, metastasis from lung 
squamous or epidermoid carcinoma is not common since these 
tumors are usually centrally located and therefore present with 
pulmonary symptoms (6).

Clinically, metastasis of the patella accompanied by knee 
pain was the presenting symptom of lung cancer in the patients. 
The common early manifestation of lung cancer is a cough 
and sputum production (~75% patients), whereas bone pain 
as an initial symptom occurred in 22% of the patients (24). 
Patients who had patellar metastasis of the lung presented 
with progressive knee pain and limited mobility that was 
relieved by analgesic drugs (10). The patients frequently had 
a history of smoking along with a persistent cough and weight 
loss  (3,5,12,14,17,22). Additionally, 2  patients had recent 
trauma history (3,9).

On physical examination, the diseased knee was euthermic, 
swollen, and tested positive in patellar shock and grinding 
tests (6,10). A single patient exhibited inflammatory signs in the 
diseased knee (3). Upon palpation, the patellofemoral joint was 
moderately painful compared with the healthy side. Patients 
usually exhibited limited flexibility of the affected knee, with 
atrophy of the quadriceps  (5). Additionally, the sounds of 
breathing were diminished over the pulmonary lesion when 
observed using auscultation (10,12). Certain patients did not 
exhibit any symptoms of respiratory distress.

In the majority of the patients, all routine blood tests 
including erythrocyte sedimentation rate (ESR), C‑reactive 
protein (CRP), acid phosphatase (ACP) and alkaline phos-
phatase (ALP) were within normal range (6). In a single case, 
the level of ESR was increased and a normochromic anemia 
was observed  (5). Another case had an increased level of 
ACP (10). Serum ALP level was increased in a patient with 
monoarticular arthritis secondary to metastatic patellar spread 
of bronchogenic carcinoma (15). A Mantoux test may exclude 
the possibility of tuberculosis in the knee (12).

Radiographic examination of the knee commonly revealed 
mild osteoarthritis with a cystic lesion in the patella (Fig. 1A). 
The result of computed tomography (CT) imaging (Fig. 1B 
and C) may also indicate an extended osteolytic lesion (6). 
Bone scintigraphy (Fig. 1D) may reveal an increased uptake of 
radioisotope in the affected patella. The use of [18F]fluorodeox-
yglucose positron emission tomography/computed tomography 
(PET‑CT) and single photon emission tomography/computed 
tomography were not considered to be valuable tools for the 
evaluation of the malignant tumors  (13,16). However, the 
PET‑CT showed a hypercaptation of the pulmonary lesions, of a 
conglomerate lymph node mass in the hilum and of the patellar 
lesion, suggestive of active metastatic disease. Arthroscopy 
was helpful to provide insight into the intra‑articular situation 
including synovial effusion and general degenerative changes. 
On occasion, soft blue cartilage was indicative of the patho-
logical change. The radiographs of the chest, bronchoscope 
and thoracic multi‑slice computed tomography were necessary 
for diagnosis of the primary lesion, since it was possible to 

easily identify a mass in the lobe (6,13,22,25). Excision biopsy 
was performed and the diagnosis was confirmed using patho-
logical testing. Immunohistochemically, the ceroplastic cells 
co‑expressed keratin and vimentin. Carcinoembryonic antigen 
(CEA) and epithelial membrane antigen (EMA) were also 
present in certain cases. Thyroid transcription factor‑1 (TTF‑1) 
confirmed the nuclear positivity in the majority of adenocarci-
noma cells, which was suggestive of the primary lung process. 
However, the squamous cells were TTF‑1‑negative and cyto-
keratin 5/6‑positive which confirmed the adenosquamous 
nature of the lung carcinoma (6).

For patellar malignant tumors, surgery was the optimal 
therapeutic option. The treatment of patellar metastasis is 
dependent on the size of the lesion. Early deposits without 
soft‑tissue extension may be treated by patellectomy 
and reconstruction of the extensor mechanism  (6,13,16). 
Postoperatively, the patients wore a knee immobilizer  (9). 
Nevertheless, larger lesions with soft‑tissue extension required 
a wide excision, followed by systemic chemotherapy and local 
radiation therapy (16). In one case, the size of the lesion was 
>50% of the patella and the anterior cortex was not intact. 
Aktas et al (10) adopted total patellectomy and total synovial 
resection for diagnostic and therapeutic purposes. This may 
help patients to improve their quality of life by eliminating 
severe pain and disability (10). The majority of the patients 
succumbed to progressive lung disease within a short postop-
erative period (3,9,10,14,15,17). However, 2 patients presented 
asymptomatically and were capable of full functioning of the 
knee with no recurrence (6,13).

3. Carcinoma of the kidney

The cases of metastatic tumor from renal cell carcinoma 
(RCC) account for 14% of all patellar metastases. Howlett and 
Caranasos (25) described a patient with an arteriovenous shunt 
secondary to metastatic patellar spread of renal carcinoma.

Clinically, ~30% of patients with RCC present with symp-
toms. It is associated with metastatic disease. The classic 
symptomatic triad of hematuria, loin pain and loin mass is 
uncommon (10%) and only observed in advanced cases (26). 
Long‑term knee pain was the main complaint of the patients, 
who were often no longer able to walk or move. There was 
only one case with associated trauma (8).

Additionally, 1 patient presented with knee pain due to 
a pathological fracture (27). A physical examination of the 
affected knee revealed swelling, tenderness, mild erythema 
and painful flexion‑extension motion (7,8,27). No other notable 
physical results were observed.

Laboratory investigations including a full blood count, 
routine biochemistry, ESR, CRP and prostate‑specific antigen 
(PSA) levels did not reveal any notable abnormalities (8).

X‑ray (Fig. 2A) revealed a lucency within the patella and 
a discontinuity in the cortex of the patella with an osteolytic 
lesion (7,8,11,27). CT imaging (Fig. 2B and C) identified a 
large lucent area occupying the majority of the patella with 
multiple areas of cortical disruption along its border (7,8). A 
radioisotope bone scan (Fig. 2D) revealed isolated abnormal 
tracer activity local to the patella  (7). A renal ultrasound 
revealed a large mass arising from the superior pole of the 
kidney (7). Subsequent CT scanning of the chest, abdomen 
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and pelvis contributed to the diagnosis of the primary lesion 
and identified the stage of disease; a mass was easily located 
in the pole of the kidney. The appearance of the mass was 
consistent with a primary RCC. Histological examination of 
the resected patella indicated metastatic renal adenocarci-
noma.

Surgery remains the main method of treatment. A radical 
nephrectomy and patellectomy were performed, which may 
be crucial as there was no evidence of other metastases, 
although the presentation as a pathological fracture may 
make dissemination easier (7,8,27). Lim et al (8) adopted 
cryotherapy to realize a unique anatomical preservation on 
the basis of two principles. First, the treatment is suitable for 
the patient with a short life expectancy on the basis of the 
American Joint Committee on Cancer (AJCC) Staging for 
stage 4 RCC. Secondly, RCC metastasis presents a unique 
histological type of bony metastasis in which disease control 
concepts appear to be similar to primary bone disease, with 
no survival rate advantage achieved by performing a wide 
resection as opposed to intralesional curettage and local 
stabilization (8,28). In addition, radiotherapy and chemical 
adjuvant (zolendronic acid) treatment for the patellar metas-
tasis were reported in several cases  (7). Postoperatively, 
the patients exhibited no evidence of progressive disease 
and were capable of full motion of the affected knee (8,11). 
Additionally, 2 patients accepted a conservative treatment 
that was not well‑described in the report. There was no 
further information regarding follow‑up (7,25).

4. Carcinoma of the breast

Patellar metastases originating from breast tumors are 
uncommon with an incidence of ~2% among all patellar 
metastases.

Clinically, a lump or a change in the shape of the breast may 
be the first observable manifestation in the patients (29,30). 
Specific cases may exhibit progressive knee pain, swelling and 
erythema (31). However, none of the patients had a history of 
knee trauma or signs of inflammation.

Upon physical examination, a change in the size or shape 
of the breast may be observed and a lump in the breast felt (29). 
The patient may exhibit swelling, tenderness, moderate effu-
sion and decreased range of motion in the affected knee (31). 
The majority of routine laboratory findings were within 
normal ranges.

Radiographs (Fig. 3A) demonstrated osteolytic deposits 
and an area of trabecular destruction of the patella  (31). 
Mammogram, ultrasound and bone scintigraphy were 
meaningful to the determination of the patellar metastasis.

Histological examination revealed that the spheroidal cells 
replacing the trabecular bone of the patella and filling the 
center of the field with normal bone on either side were similar 
to those in the primary breast carcinoma.

A patellectomy was performed followed by routine 
physiotherapy. Radiotherapy was used to target the internal 
mammary and mediastinum, with Prednisone supplemented. 
The knee pain was relieved and effusion was gradually 
aspirated. The general condition of 1 case deteriorated 
rapidly and the patient succumbed following a short period 
of time (31).

5. Carcinoma of the esophagus

Metastasizing from the esophagus is rare, with an incidence of 
5% of all patellar metastases.

Normally, the patients initially had a history of progressive 
dysphagia and weight loss. Immobilizing pain, swelling and 
effusion in the affected knee developed gradually (32,33).

Physical examination revealed considerable swelling, 
warmth and knee pain (32,33). Patients typically had a limited 
range motion of the affected knee. Certain patients did not 
seek medical attention until pain and disability became 
deteriorative  (33). Results of routine laboratory studies, 
including blood cell count, ESR, blood calcium and ALP, were 
demonstrated to be normal (32).

Figure 1. The imaging features of patellar metastases from lung carcinoma. 
(A) Radiograph and (B) computed tomography (CT) scan on the left patella 
revealed an osteolytic lesion. (C) Axial CT identified soft tissue swelling 
surrounded the lesion. Additionally, a [99mTc]methylene diphosphate bone 
scintigraphy (D) indicated increased radioactivity in the pulmonary hilum 
and the left patella.

Figure 2. The imaging features of patellar metastases from renal carcinoma. 
(A) Lateral radiograph and a (B) sagittal and (C) transverse computed tomog-
raphy scan of the affected patella indicated a large lucency within the patella 
and a discontinuity in the anterior cortex of the inferior pole suggesting 
pathological fracture. (D) A bone scan demonstrated an isolated abnormal 
tracer activity local to the left patella.

Figure 3. Radiography of other three patellar metastases. Patellar metastases 
from (A) breast cancer, (B) esophageal carcinoma and (C) uterine cervix 
carcinoma all revealed demineralization and lytic destruction of the affected 
knee.
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Radiographs (Fig. 3B) of the knee presented a lytic lesion, 
demineralization of the patella and a mass in the suprapatellar 
bursa. An arthrogram and arteriography demonstrates the 
marked vascularity in the areas of irregular synovium which 
contained the metastatic nodules (32,33). An arthrocentesis 
collected synovial fluid contaminated with blood, which 
yielded Staphylococcus aureus in culture. A barium‑swallow 
examination and esophagoscopy revealed an esophageal 
mass. Following the examination of a tissue biopsy, the mass 
was revealed to be an epidermoid carcinoma (33). Stoler and 
Staple (32) reported that a closed patellar biopsy, two Cope 
needle biopsies of the synovium and cytology of the joint 
fluid may be used for the diagnosis. However, an open patellar 
biopsy or arthrotomy may be recommended when the results 
were negative (32,33).

Metastatic epidermoid carcinoma consistent with an 
esophageal origin was confirmed in permanent pathological 
sections.

The optimal treatment approach remains unknown. Ashby 
and Dapper (33) promoted a surgical approach. In 1 case, an 
esophagectomy and esophagogastrostomy were performed 
following a total patellectomy. In the postoperative period, 
radiation therapy was valuable in the relief of pain. However, 
Stoler and Staple (32) indicated a conservative treatment that 
was not well‑described in the report. The 2  cases had no 
follow‑up.

6. Carcinoma of the uterine cervix

Metastasizing from uterine cervix is rare (~2% of all patellar 
metastases), and only a small number of cases of this type was 
reported.

Generally, the patients presented with post‑coital 
bleeding (32). The pain, swelling and progressive disability of 
the affected knee may often disturb the patients (32,34).

Upon physical examination, symptoms including warmth, 
swelling and tenderness of the patella were observed. There 
was redness and a localized increase in temperature. The 
range of motion was limited. Occasionally, clinical examina-
tion could not be entirely completed due to severe pain (34). 
No other joints were affected.

Routine laboratory studies and ESR of reported cases were 
normal (32). Radiographs of the diseased knee (Fig. 3C) revealed 
minimal joint effusion, lytic destruction and demineralization 
of the bones of the knee (32). An open biopsy of the synovium 
and patella determined metastatic epidermoid carcinoma. 
Stoler et al (32) reported that radiation therapy is the treatment 
of choice and it provides significant symptomatic relief.

7. Carcinoma of the colon 

Metastasizing from colon is rare, with an incidence of ~9% of 
all patellar metastases.

Clinically, the patients always presented with increasing 
knee pain accompanied by swelling (32,35‑37), which persis-
tently affected mobility. Furthermore, 1 case was associated 
with traumatic history and aggravated by motion (36).

Upon physical examination, warmth, tenderness, 
swelling and limited extension of the diseased knee were 
observed  (32,36,37). No other joints were involved and 

examination of the other knee was not remarkable. Routine 
laboratory studies revealed that ESR and CEA levels were 
within normal ranges (35,36).

Radiographs revealed osteolytic lesions and destruction 
of the subchondral bone of the patella. Further radiography 
studies may demonstrate a lytic lesion in the skull or a mass 
in the lung. Bone scintigraphy revealed dense hyperfixation of 
the affected patella (36). Barium enema examination revealed 
a lesion in the midsigmoid colon suggesting the presence of 
a tumor (32). Arthrotomy was performed and revealed that 
the patella was markedly friable, although the synovium 
was normal. Pathological examination of the biopsy, stained 
with hematoxylin‑eosin‑safran, revealed the diagnosis of 
patellar metastasis from a well‑differentiated large bowel 
adenocarcinoma (36).

Urvoy et al (36) were in favor of surgical treatment. A 
partial colectomy was performed followed by a total patel-
lectomy and extensive synovial resection according to the 
technique of Boyd and Hawkin (38). Following surgery, the 
patient was asymptomatic and capable of full functioning of 
the affected knee. Postoperative radiotherapy was admin-
istered to complement the surgical treatment (36). However, 
Stoler and Staple (32) reported that the patient was treated only 
with radiotherapy and discharged. The treatment of the other 
cases was not well‑described in the report.

8. Malignant melanoma

The tumors originating from malignant melanoma account for 
~7% of all patellar metastases. Melanoma is well‑known for 
its capacity to metastasize to numerous sites, including certain 
places rarely observed with other solid tumors.

Clinically, the patients presented with increasing ante-
rior knee pain and swelling in the affected knee (32,39,40). 
Patients were not able to bear weight on the affected leg for 
more than a short period of time. Only 1 case had a relevant 
medical history of a melanoma on the back and underwent 
wide excision of lesion followed by lymphadenectomy (40).

Upon physical examination, symptoms including mild 
pain, mass, swelling, tenderness, heat and limited motion of 
the patellar were observed (32,39,40). Furthermore, the quadri-
ceps muscle was atrophied (39). In 2 cases, multiple metastases 
were established in lymph nodes of different regions (32).

Routine laboratory studies revealed that ESR and other 
blood tests were within normal ranges. However, 1 case revealed 
an increase in the white blood cell count and plasma (39).

A radiograph of the affected knee demonstrated mixed lytic 
and blastic lesions of the patella. The cortex was intact without 
periosteal reaction (39). A chest X‑ray revealed large basal 
opacities suggestive of multiple metastases (39). PET‑CT was 
performed to investigate metastatic areas. Increased [18 F]fluo-
rodeoxyglucose accumulation in the patella was observed with 
an abnormal standardized uptake rate (40).

Histopathological examination of the skin biopsy revealed 
a superficial spreading type of malignant melanoma with 
an invasion; the changes in the patella confirmed metastatic 
malignant melanoma (39).

Treatment options for the tumor originating from malig-
nant melanoma remain in dispute. Jaeger et al (39) were in 
favor of a surgical approach. A patellectomy was performed on 
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a patient and the pain in the affected knee was relieved. In the 
postoperative period, the condition of the patient deteriorated 
with weight loss, diarrhea and generalized abdominal tender-
ness. The patient succumbed following a short period of time. 
Tas and Keskin (40) reported that the patient was treated with 
single‑agent temozolomide chemotherapy. In another case, the 
patient was treated conservatively and discharged (32). The 
2 cases had no follow‑up.

9. Other primary tumors

Other primary tumors metastasizing to the patella were also 
reported, including carcinoma of prostate  (41), malignant 
lymphoma (42,43), laryngeal squamous cell carcinoma (44), 
floor of the mouth (45), salivary gland and extramammary 
Paget's disease with invasive carcinoma (46).

10. Discussion

Metastasis of any type to the patella is rare in comparison with 
primary tumors of the patella. Case reports and the associ-
ated review articles of the primary patellar tumors may be 
easily searched (47). Nevertheless, only a small number of 
reports related to patellar metastasis has been published in the 
scientific literature.

The patella stems from a cartilaginous precursor in the 
third month of gestation and ossifies at ~3 years of age. Its 
ossification is similar to that of an epiphysis or apophysis of 
a long bone. This makes the patella a possible site of bony 
lesions (2). The patella is a sesamoid bone with a relatively 
poor vascular supply, consisting of a number of nutrient 
branches from the collateral vessels of the knee. Thus, 
patellar circulation may not be sufficient for tumor cells to 
occur and metastasize (48). Furthermore, the small size of 
the patella and its dense cancellous structure make the bone 
an unlikely site for a metastatic deposit. Sosnoski et al (49) 
revealed that trauma may be a factor in determining the 
establishment of a circulating tumor embolus. Although 
the theory illustrating patellar metastases has reached an 
agreement in the majority of the literature, there remains 
another hypothesis. Lim et al (8) reported that the tumor 
emboli did not exhibit preferential metastasis to highly 
vascularized bones including the lumbar spine. This raises 
the consideration of tissue tropism as another aspect influ-
encing carcinogenesis (50). A previous study revealed that 
the probability of disease‑free and overall survival rates in 
colorectal cancer was dependent on lymph node metastasis 
and the degree of tumor differentiation, but not on the 
presence of circulating tumor cells (51). Tissue tropism has 
previously become a focus as another important factor in 
tumor metastases. Kang (52) demonstrated the development 
of mutations allowing metastasis in a targeted tissue‑specific 
manner in one experiment. The author insisted that it is 
possible that the patient may possess a molecular make‑up 
of the primary tumor enabling preferential metastasis to the 
patella. Therefore, further molecular studies are required in 
order to determine the tumor tropism of the primary deposits.

In the review of the literature, there were ~20 patients with 
patellar metastasis (lung, kidney, breast, esophagus, uterine 
cervix, colon and skin) in the left knee compared with 9 cases 

in the right side. For potential patients suffering from left 
patellar tumors, more attention should be paid to the possible 
diagnosis of patellar metastasis.

The most common symptom of patellar metastases is ante-
rior knee pain that usually lasts a marked period of time from 
pain onset to determination via diagnosis. In certain cases, 
it is the only sign of the patellar metastases. Certain patients 
complain of immediate patellar pain following unimpres-
sive injury that may be the result of a pathological fracture. 
Swelling is the second most common symptom and occurs in 
multiple cases of patellar tumors. The impaired function of 
flexion and extension upon physical examination is easier to 
determine. Affected by pain and swelling, the range of motion 
of the diseased knee is decreased. With the limitation of 
motion and limp, patients may experience muscular atrophy of 
the quadriceps. Additionally, tumor mass is another symptom 
which is often revealed through palpation during a physical 
examination. It is not only primary malignancies but also 
aggressive tumors of the patella which are able to raise local 
redness, heat, effusion and other inflammatory responses. 
Furthermore, it is hypothesized that there may be an associa-
tion between the lesion site and the tumor type. However, with 
asymptomatic knee lesions, patients may present with the 
typical symptoms of the primary tumor site, including cough 
and sputum of lung tumors, progressive dysphagia and weight 
loss of esophageal tumor and breast lump of the breast tumor. 
When signs of weight loss, night sweats and other cachexia 
appear, the possibility of other malignant tumors should be 
considered.

However, more evidence is required to distinguish patellar 
metastases from primary tumors and other types of lesion. In 
a clinical setting, a painful swollen knee is commonly associ-
ated with septic arthritis, rheumatic arthritis and degenerative 
osteoarthritis. Certain authors described knee symptoms as 
marked. Although a tumor is not a frequently suspected cause 
of anterior knee pain, the possibility of patella metastasis 
should not be ignored in patients with malignancy. As the 
patellar neoplasm is such a rare etiology as anterior knee pain, 
the determination is often postponed.

In patients suffering anterior knee pain, a radiograph is 
the most common method to identify patellar anomalies and 
may contribute to the early diagnosis of a patellar tumor (53). 
The traits of the X‑ray including bone destruction, extent, 
margins, cortex, sclerotic rim, calcifications, ossification, 
periosteal reaction, pathological fracture and surrounding 
involvement should be considered carefully. Malignant tumors 
are frequently identified with periosteal reaction, permeative 
destruction, total patellar extension and ossifications or 
pathological fracture. Occasionally, radiographic diagnosis 
is insufficient due to metastatic cancer, Paget's disease, plas-
macytoma, osteomyelitis, tuberculosis hyperparathyroidism, 
gout and other lytic neoplastic lesions of the patella. Compared 
with plain radiograph, bone scintigraphy is more useful in the 
early diagnosis of bone metastasis. Primary patellar tumors 
are often not studied through imaging results, which are 
otherwise helpful to determine the stage of the lesion and the 
appropriate surgical course. The combination of X‑ray, CT, 
MRI and PET‑CT is particularly necessary for determina-
tion of diagnosis, involvement of the surrounding tissue and 
precise tumor location. Furthermore, a bone scan appears to 
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lack the sensitivity required to indicate patellar tumors. Only 
a small number of the cases were identified with an increased 
focal activity on the lesion. In addition, according to the 
primary symptoms, chest radiograph, abdominal CT, renal 
ultrasound or barium enema examination is recommended for 
all the patients with patellar tumors. This is meaningful for 
determining diagnosis as well as guiding treatment plan.

Owing to the rarity of reports and unusual changes, the 
reported reviews of laboratory tests on the patellar tumors 
remain limited. With the increase in relative cases, a certain 
amount of data has been accessible. Although the routine labo-
ratory tests are usually within the normal ranges, an increase 
in levels of ESR, serum calcium, ACP or ALP may be detected 
in certain malignant cases. A known tumor marker, CEA, is 
beneficial for diagnosis of the malignant tumor. Examination 
of the synovial fluid has also been utilized as a diagnostic 
technique, which is of marked importance in certain cases. 
Thus, it is important that clinicians do not overlook the results 
of laboratory tests. Radiographic features of primary patellar 
tumors are atypical of a specific histotype. Histological 
examination remains the gold standard diagnostic technique; 
however, in the light of the risk of contamination, a needle 
biopsy is considered a reasonable alternative. The incisional 
biopsy is recommended only if the diagnosis and the radio-
graphic features are paradoxical. Two key points should be 
emphasized: i) During a needle biopsy, the joint must not be 
entered; ii) during an incisional biopsy, the patella and quadri-
ceps tendon, the joint cavity and the synovial membrane must 
not be contaminated (2). Applying cytological techniques, 
identification of cells should raise the attention of physicians, 
particularly when differentiating diagnosis from inflammatory 
joint disease. Joint aspiration and needle biopsy should first be 
attempted prior to open biopsy. However, only the histological 
examination of the specimen is a gold standard to indicate the 
origin of the tumor.

The treatment approaches for patellar metastasis include 
surgery, radiotherapy and chemotherapy. Surgery is the 
optimal method for the majority of symptomatic patients 
who possess a patellar tumor. Furthermore, according to 
distinct symptoms of patients, suitable surgical options 
may include simple curettage with bone grafting, exci-
sion, patellectomy, extensor mechanism reconstruction and 
knee resection to above‑knee amputation. In order to avoid 
tumor spreading in the joint, extreme care should be taken 
when curettage is performed. If the peripheral shell of 
reactive bone cannot be retained according to preoperative 
radiographic results, it is preferable to excise the patella. 
In order to preserve motional function, the intact extensor 
apparatus should be maintained or extensor structure be 
reconstructed. In the place of patellectomy, cryotherapy 
allows anatomical preservation. The patella‑preserving 
surgery may achieve local remission and preserves the 
patient's quality of life (8). The appropriate surgical interven-
tion combined with radiotherapy and chemotherapy may be 
rational due to regional invasion or metastases. Radiotherapy 
has been used in patellar metastases following patellectomy 
and extensive resection of soft tissue. For certain postop-
erative tumors, radiotherapy was deemed inappropriate as 
a result of radiation‑induced malignant degeneration (54). 
Radiotherapy was only utilized in multiple malignant 

lesions, particularly hematological and vascular malignan-
cies (2). Neoadjuvant chemotherapy has become a potential 
treatment for specific patellar malignant tumors. Of course, 
attention should also be paid to the treatment of the primary 
malignancies. Usually, combined therapy of multiple sites is 
necessary.

11. Conclusion

These cases were summarized in order to highlight a number of 
simple yet powerful learning points: Despite being rare, during 
the differential diagnosis of a common orthopedic symptom, 
anterior knee pain, one should be aware of the rare possibility 
that it could be caused by patellar metastasis. More unidenti-
fied cases of patellar metastasis may be gradually confirmed. 
Limited by the knowledge of the characteristics of patellar 
metastasis, the integrated diagnosis should be considered seri-
ously. The extended application of CT, MRI and even PET‑CT 
is necessary. Innovative non‑invasive biopsy is required to aid 
specimen collection without resulting in contamination. With 
improved oncological management of patients, the functional 
outcome of treatment may be considered, resulting in less 
debilitating surgery. On occasion, in order to relieve the ante-
rior knee pain and retain patient function, the more standard 
and effective treatment ought to be outlined individually. With 
an increasing focus on the diagnosis and treatment of these 
lesions, further types of patellar metastasis are expected to be 
reported in the future.
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