Name of Journal: World Journal of Orthopedics
ESPS Manuscript NO: 17464
Manuscript Type: Case Report 

Ewings sarcoma of patella: A rare entity treated with a novel technique of extensor mechanism reconstruction using tendoachilles auto graft
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Abstract 
We report a case of Ewings sarcoma involving the patella in a young female. Ewings sarcoma of patella is a rare entity. The patient was presented with anterior knee pain and swelling arising from the patella. She was treated with neoadjuvant chemotherapy followed by wide excision of the patella and reconstruction of the extensor mechanism using split tendoachilles auto graft. The patella is an uncommon site for primary or metastatic tumors of the bone. Ewings sarcoma, though rare, should be included in the differential diagnosis of swellings arising from the patella. Auto graft from the tendoachilles is a good alternative for reconstructing the extensor mechanism of the knee. 
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Core tip: We are presenting an article of Ewings sarcoma of the patella -a rare entity treated by a novel technique. The common reported tumors of the patella include chondroblastoma, giantcell tumor, osteosarcoma, metastasis, etc. We could not find any report on a single case of Ewings sarcoma/PNET in the patella treated with patellectomy and extensor mechanism reconstruction using tendoachilles auto graft in the whole of English bio-medical literature. We present here a case of Ewings sarcoma of the right patella in a 26 years old female. All reported extensor mechanism reconstructions after patellectomy were by tendoachilles allografts. We resorted to a novel technique of reconstruction of the extensor mechanism using tendoachilles auto graft.
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INTRODUCTION
Ewings sarcoma (ES) was first described by James Ewing[1] in 1921 as a “diffuse endothelioma of bone” (Ewing 1921). The origin of these tumors is not definitively known. The two theories which support its origin suggest that these tumors arise from a primitive cell derived either from an embryologic tissue called the neural crest, or from resident cells in the body-mesenchymal stem cells. But it is not clear if this tumor is of mesenchymal or neuroectodermal origin. Now it has become clear that these entities comprise the same spectrum of neoplastic diseases known as the Ewing sarcoma family of tumors (EFT), which also includes malignant small-cell tumor of the chest wall (Askin tumor) and atypical ES[2,3]. The incidence of Ewing sarcoma is approximately three cases per 1 million per year[4]. EFT usually arises from the diaphysis or metadiaphyseal region of long bones.  It also arises from the pelvic bones and ribs[2]. The patella is an uncommon site for primary or metastatic tumors of the bone. The fact that the patella is a sesamoid bone, developing from an endochondral centre with a relatively short period of growth, plays a role in making patella a least preferred site for primary tumors[5,6]. Primary tumors account for less than 0.06% of all bone tumors while metastatic lesions are even rarer[7]. We report a case of Ewings sarcoma involving the patella in a young female. Ewings sarcoma is a relatively uncommon tumour accounting for 6%-8% of primary malignant bone tumors[8]. Tumors of the patella are a rare cause of knee pain. Information available in the literature is largely in the form of isolated case reports and small case studies because of the rarity of patellar tumors[9,10]. Epiphysial tumors such as giant cell tumors and chondroblastomas are more common in the patella[11]. Christensen hypothesized that the immunity of patella to bone tumors is due to the absence of loss of growth restraint incident to active diaphysial growth and pressure epiphysis[5,6]. We were unable to find any documentation of Ewings sarcoma of the patella treated with wide excision and extensor mechanism reconstruction using tendoachilles auto graft in the English medical literature. We discuss a case of Ewings sarcoma of the patella in a 26 years old female. 

CASE REPORT
A 26 years old woman complained of anterior knee pain and swelling arising from the anterior aspect of right knee joint for the past two months. A private physician diagnosed prepatellar bursitis and treated with anti-inflammatory medications and rest that gave symptomatic relief for few days. At three months duration, patient noticed progressive increase in the size of the swelling and was referred to our institution. Initial examination showed a 19 cm × 16 cm × 10 cm firm, tender and warm swelling in the anterior aspect of right knee. Swelling was found to be arising from the right patella. There was no fixity to the skin. The movements of right knee were painful and the pain was worse while going up or downstairs and in squatting positions. The patient walked with a limp and preferred keeping the leg in an extended position. There was painful restriction of passive flexion beyond 90 degrees. Active movements showed a flexion of 70 degrees restricted by pain. There was no effusion, joint line tenderness or synovial thickening. Regional lymph nodes were not involved clinically and there was no distal neurovascular deficit. Routine hematological investigations were within normal limits. Radiographs showed multiple lytic and sclerotic lesions with ill-defined margins involving the anterior two-thirds of the patella (Figure 1). Computer tomography of the right knee joint showed destruction of patella with sclerotic and lytic lesions with intact posterior cortex. Magnetic resonance imaging showed the tumor mass involving the patella with an anterior soft tissue extension. There were no skip or satellite lesions. The possibility of either a primary malignancy of patella or metastatic lesion was considered. Clinical examination failed to reveal any primary for a metastatic lesion in the patella. Computer tomography of abdomen and chest were negative. As fine needle aspiration cytology (FNAC) gave inconclusive results, an incision biopsy was performed under lumbar subarachnoid block through anterior midline approach. Histopathology reports were suggestive of small round cell tumor possibly Ewings sarcoma (Figure 2A). The tumour was classified as stage IIA as per the tumour staging by Enneking[10]. After four cycles of neoadjuvant chemotherapy with Vincristin, Adriamycin and Cyclophosphamide, wide excision of the tumor was done. Preoperative injection of 1gcefazolin was given 30 min prior to surgery. Surgery was done under lumbar subarachnoid block. Patient was in supine position with a pillow underneath the right buttock. A longitudinal midline incision extending 15 cm above to 10 cm below the right patella was made and a   wide excision of the tumor mass including the whole patella, anterior soft tissue mass, 5 cm of quadriceps tendon beyond tumor margin and patellar tendon was done. 
Intraoperatively, we found a 14 cm × 12 cm × 8 cm mass arising from the anterior aspect of right patella. The articular surface of the patella was grossly uninvolved (Figure 3). The whole patella appeared thickened with a soft tissue mass adherent to it. There was no involvement of the overlying skin. Intra operative frozen section showed that margins of resected specimen are free of tumor. This wide excision has created a 20cm defect in the extensor mechanism of the knee. Then we opened the right tendoachilles tendon through a psterolateral 20 cm long incision. We took a 15 cm long lateral half of tendoachilles tendon as a graft. Extensor mechanism reconstruction was done with a V-Y quadriceps lengthening at musculo-tendinous junction and repair of defect using split graft taken from ipsilateral tendoachilles (Figure 4). The whole procedure took about two hours and a half and no tourniquet was used.
Postoperatively, right leg was immobilized in a long leg cast for six weeks followed by physiotherapy to regain the quadriceps power. She regained about 80 degrees of knee flexion and walked with support of a cane. She had 10 degrees of extension lag with no donor site morbidity. Postoperatively, adjuvant chemotherapy was started on with alternating regimen of Vincristin, Adriamycin, Cyclophosphamide (VAC) and Ifosfamide, Etoposide. After 12 mo she complained of recurrent backache. A Bone scan showed multiple metastatic lesions at different skeletal sites like cervical and thoracic vertebrae, scapula, pelvis and base of skull. Bone pain was treated symptomatically in consultation with the radiotherapy department. At two years follow-up, the patient is walking with cane support. There are no clinical or radiological evidences of local recurrence. CT thorax did not show any evidence of lung metastasis. Grossly, the resected specimen showed firm grey-white lesion arising from the patella with areas of hemorrhage and cystic degeneration. The extra osseous soft tissue component was soft and friable. Microscopy showed broad sheets and large nests of uniform, small, polygonal cells with scanty pale cytoplasm and indistinct cell borders (Figure 2A). There were also areas of rosette formation. The specimen margins were free of tumor tissue. Immunohistochemical examination of the specimen showed CD99 diffuse positivity that favoredthe diagnosis of Ewings sarcoma (Figure 4 and 2B).

DISCUSSION
Primary malignant tumors of patella are rare entity[12]. The fact that the patella is a sesamoid bone, developing from an endochondral centre with a relatively short period of growth plays a role in making patella a least preferred site for primary tumors[13,14]. Chondroblastomas and giant cell tumors form the most common tumors of the patella[12-14]. This is probably due to the similarity in the ossification of the patella with that of the epiphysis of long bones[11]. There are reports of tumors like osteoid osteoma, osteoblastoma, spindle cell sarcoma, osteitisfibrosacystica, aneurysmal bone cyst and myelomatous infiltration arising from the patella[15-20]. Osteosarcoma is the most frequent primary malignant tumor of patella[9]. Other reported primary malignant neoplasms are hemangioendothelioma, malignant fibrous histiocytoma and angiosarcoma[21]. Systemic lesions such as lymphoma and plasmacytoma may also involve patella[9]. There are several reports of metastasis to the patella from sites like kidney, lung, eye, prostate, breast and uterus[9,22-24]. However, documentation of Ewings sarcoma of patella in the English medical literature is lacking. Chronic anterior knee pain is the most common presenting feature in patients with patellar tumors[11] The prognosis for patellar tumors is good even though most of the cases appear late, as majority of the tumors are benign[11]. The outcome following a malignant tumor of the patella and the need of an immediate surgical intervention remain unanswered due to lack of adequate literature. Ewings sarcoma is the third most common primary sarcoma of the bone after osteosarcoma and chondrosarcoma[25]. Approximately 80% of patients afflicted are younger than 20 years of age[26]. Ewings sarcoma is now thought to be least differentiated of a group of small cell neoplasms with varying degrees of neuroectodermal differentiation. Ewings sarcoma typically affects diaphysis of long bones. Epiphyseal Ewings sarcoma is a rare entity[27]. Usual clinical features include pain and swelling associated with fever, anemia and leukocytosis. Radiological picture of Ewings sarcoma consists of mixed sclerotic and lytic lesions. An ill-defined osteolytic lesion involving the diaphysis of a long bone or flat bone is the most common feature. Ewings sarcoma is characterized by a recurrent (11:22) (q24:12) chromosomal translocation, which is detectable in 85% of cases[28]. Ewings sarcoma has a strong potential to metastasize mostly to the lungs and bone. More than 10% of patients present with multiple bone metastases at initial diagnosis. While metastases in the lungs, bone, bone marrow, or a combination thereof are detectable in approximately 25% of patients, metastases to lymph nodes are rare[26]. Microscopically, classic Ewings sarcoma consist of broad sheets and nests of uniform, small, polygonal cells with scanty pale cytoplasm and indistinct cell borders. About 10% of cases contain rosette-like structures that in reality represent necrotic cell “dropout” of a central mass. CD99 is one of the most sensitive markers for the diagnosis of Ewings sarcoma[29,30]. It is expressed in almost all cases. They have also shown to express neural markers such as neuron specific enolase[8]. But these markers are less sensitive. The tumour can be staged according to thetumour staging by Enneking[31]. Extensive patellectomy with removal of the distal part of the quadriceps tendon, the proximal part of the patellar tendon, and the overlying patellar fascia is necessary in patients with Stage IIA tumors because these neoplasms might have satellites in the peripheral, reactive zone[9]. Surgical excision of the patellar tumor is justified in view of its location in an expendable bone[32]. Patella is an important part of the extensor mechanism. It seems logical to combine patellectomy with extensor mechanism reconstruction or reinforcements[33]. Whenever patellectomy is indicated. Several methods of extensor mechanism reconstruction like Z-plasty or cruciate plasty or fascia lata graft or vastusmedialisobliquus advancement have been described. Repair of the extensor mechanism using Achilles tendon allografts has produced good results[34,35]. We repaired the gap in the extensor mechanism following tumor excision using V-Y quadriceps plasty and ipsilateral split tendoachilles auto graft. Split tendoachilles auto graft is good option for reconstructing the extensor mechanism in places where allograft is not available. It has got advantages like ease of harvesting, free availability, good strength, low graft site morbidity and no issues related to disease transmission and graft rejection. Here we have a young lady with Ewings sarcoma of the patella, which has not been reported earlier. The tumor being localized to the patella was excised along with a part of quadriceps and patellar tendon followed by extensor mechanism reconstruction using quadriceps lengthening and split tendoachilles auto graft after neoadjuvant chemotherapy. Two years after surgery, patient is able to carry out her activities of daily life. She is on regular follow up. There are only two cases of Ewings sarcoma of patella reported previously of which one is a case associated with nail patella syndrome[36,37]. 
Primary malignant tumors of the patella are very rare. Ewings sarcoma of the patella is a rare entity. Extensor mechanism reconstruction using split tendoachilles auto graft following excision of the patellar tumor is an effective technique. Ewings sarcoma, though rare, should be included in the differential diagnosis of swellings arising from the patella. 

COMMENTS
Case characteristics
A 26 years old woman presented with pain and swelling in the right knee for the past two months.

Clinical diagnosis
On examination there was a 19 cm × 16 cm × 10 cm warm tender swelling in the anterior aspect of the right knee.

Differential diagnosis
Her radiograph and computer tomography showed multiple lytic and sclerotic lesions in the patella. Also, magnetic resonance imaging showed tumor in the patella with anterior soft tissue extension. Histopathology confirmed small round cell tumor – Ewings sarcoma with CD99 positivity in immunohistochemistry. 

Treatment
She was treated by a wide excision of tumor along with patella and resulted gap was repaired using tendoachilles auto graft taken from the ipsilateral side and a V-Y quadriceps lengthening.

Experiences and lessons
This report is presented due to the rarity of patellar tumors and highlights the usefulness of tendoachilles auto graft in treating extensor mechanism defects of knee, especially after wide excision of tumors of patella. 

Peer-review
The paper gives detail as to the biopsy results and method to treat plus basic follow up information.
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Figure 1 Radiograph of the right patella shows multiple lytic and sclerotic lesions involving the anterior two-thirds of the patella. 


[image: ]
Figure 2 Haematoxylinand Eosin staining shows uniform, small, polygonal cells with scanty cytoplasm and indistinct cell borders (HE × 400)  and Immunohistochemical staining shows CD99 diffuse positivity(A and B). 
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Figure 3 Peroperative picture shows thickened patella with uninvolved articular surface. 
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Figure 4 Peroperative picture shows repair of the extensor mechanism using V-Y plasty and split tendoachillesautograft. 
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