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Abstract Transarticular spread of tumor is rare; it has only been reported in the sacroiliac joint, intervertebral disk spaces, and facet joints. The anatomic and kinetic characteristics of the sacroiliac joint, as well as the changes the joint undergoes during a lifetime, make it particularly vulnerable to transarticular tumor invasion. Although extremely rare, Ewing sarcoma can extend through the sacroiliac joint and be virtually indistinguishable radiologically from septic arthritis. Furthermore, the clinical presentation of a child with Ewing sarcoma can be similar to that of a child with osteomyelitis. Laboratory values are quite nonspecific and are not always helpful in differentiating between the entities. Therefore, the possibility of sacroiliac joint transarticular Ewing sarcoma should be considered in a child presenting with hip pain, despite clinical, radiological and laboratory findings suggesting an infectious process. Keywords Ewing sarcoma . Transarticular spread . Osteomyelitis mimic . Sacroiliac joint . Child
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Introduction Ewing sarcoma is the second most common primary osseous malignancy in children and adolescents, second only to osteosarcoma. It constitutes approximately 3% of all pediatric malignancies. The cause of Ewing sarcoma remains unknown. It has not been linked to environmental, drug, or radiation exposure and is not associated with any familial neoplastic syndrome [1]. During the last three decades, improved local treatment and the addition of adjuvant chemotherapy have increased long-term cure rates of children with nonmetastatic disease at presentation from less than 10% to 60–80%. Unfortunately, the prognosis of children who present with metastatic disease remains poor, with less than 25% surviving beyond the age of 5 years [1]. Among children with nonmetastatic disease at presentation, patients with Ewing sarcoma of the pelvis continue to have a significantly poorer prognosis than patients with extrapelvic neoplasms (with reported 10-year event-free and overall survival of 44%) [2]. The main reason for this decreased survival relates to the difficulty in obtaining adequate local control in the pelvis. Transarticular invasion of the sacroiliac (SI) joint by Ewing sarcoma is extremely rare. To the best of our knowledge, only seven cases have been reported in the literature [3–6]. We present a case of SI joint transarticular Ewing sarcoma that clinically and radiographically mimicked septic arthritis.



Case report A 13-year-old girl presented to her local pediatrician with a complaint of right buttock, hip, and leg pain. Initially, she
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was treated symptomatically with meperidine. The girl continued to have pain over the right SI joint and posterior thigh and eventually developed some difficulty with weight-bearing on the right leg. At that point, she was referred to a local orthopedic surgeon for further evaluation. She had not had any fever, chills or night sweats. Her white blood cell count and differential were normal. Her sedimentation rate was mildly elevated at 49 mm/h while her C-reactive protein was in the normal range. CT and MRI of the pelvis performed at that time (images not available) were reported to demonstrate a mildly widened and eroded right SI joint with some intraarticular soft-tissue component. These radiographic studies were interpreted as consistent with right SI joint septic arthritis. The child was referred to our institution with a presumptive diagnosis of septic arthritis. Plain radiographs of the pelvis demonstrated some osteopenia about the right SI joint with mild joint space widening and periarticular erosion (Fig. 1). An attempt at fluoroscopically guided SI joint aspiration did not yield any synovial fluid. Recovered saline wash of the joint did not grow any organisms on multiple culture media. The girl was started on intravenous antibiotics and during the next few days her symptoms showed mild improvement. She was discharged to home. Approximately 2 weeks later, the child returned because of recurrent pain. She was readmitted and intravenous antibiotics were restarted. The girl was afebrile and her white blood cell count and differential were normal. A repeat pelvic CT scan demonstrated progressive destructive changes centered about the right SI joint with considerable bony erosion of both the right ilium and sacrum. Some softtissue swelling was noted posterior to the joint (Fig. 2). An
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Fig. 2 Axial CT image without intravenous contrast agent at the level of the SI joints demonstrates erosive changes and osteolysis about the right SI joint (arrows) with some soft-tissue prominence posterior to this joint



MRI scan of the pelvis demonstrated edema and pathological enhancement within the right sacrum and ilium centered about the right SI joint with an associated intermediately enhancing soft-tissue lesion spanning the right SI joint and extending into the right psoas and erector spinae muscles (Fig. 3). The child was taken to the operating room with a presumptive diagnosis of right SI septic arthritis, osteomyelitis and abscess for debridement, culture and biopsy. Dissection into the SI joint revealed what appeared to be a large abscess cavity containing a copious amount of frankly purulent material. Microscopic examination of curetted tissue from the sacrum revealed no infection but a small round cell tumor consistent with Ewing sarcoma (Fig. 4). Subsequent evaluation including bone scan, bone marrow biopsy and CT of the chest, abdomen and pelvis revealed no evidence of distant metastatic disease. After receiving four initial rounds of chemotherapy, the girl underwent right internal hemipelvectomy. This was followed by multiple additional rounds of chemotherapy and radiation therapy. Upon treatment completion, a restaging work-up revealed no evidence of local recurrence or metastatic disease. Sadly, only 4 months later, the child developed a local recurrence with tumor extension into the spinal canal, and 27 months after the initial diagnosis, the child succumbed to her disease.



Discussion



Fig. 1 A plain radiograph of the pelvis demonstrates mild osteopenia about the right SI joint with mild joint space widening and periarticular erosion



Anecdotal wisdom suggests that joints are effective barriers to tumor spread. Indeed, there are no reported cases of a tumor invading directly across a freely mobile joint. However, there have been several dozen reported cases of
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Fig. 3 Fat-saturated MR imaging of the pelvis. Axial T2-weighted image (a) and coronal gadolinium-enhanced T1-weighted image (b) demonstrate edema and pathological enhancement within the right



sacrum and ilium centered about the right SI joint with an associated intermediately enhancing soft-tissue lesion spanning the right SI joint and extending into the right iliopsoas and erector spinae muscles



tumor crossing the SI joint, intervertebral disk spaces or facet joints. The most commonly invaded joint is the SI joint, followed by the intervertebral disk space and, lastly, the facet joint [7]. A common feature of all these joints is their limited mobility. Certain characteristics of the SI joint make it particularly amenable to tumor invasion. The joint has an irregular surface and the opposing bones are closely interposed and interlocked. Only the lower one-half to twothirds of the joint has a true synovial joint space. By contrast, the superoposterior part is bridged by strong interosseous ligaments. The existing synovial joint space is very narrow and contains little fluid [7]. These anatomical characteristics of the SI joint result in an extremely limited articular motion, restricted to superior and anteroinferior translation of the innominate bone on the sacrum. The SI joint is invaded most frequently by chondrosarcoma, followed by osteosarcoma and metastatic disease [3–7]. To the best of our knowledge, there are only seven reports of Ewing sarcoma extending through the SI joint [3–6]. The tendency of Ewing sarcoma to present clinically as an infectious process warrants special consideration. Ewing



sarcoma is composed of malignant small round blue cells with little extracellular matrix. Like osteomyelitis, it spreads rapidly along Haversian and Volkmann canals. It is not surprising, therefore, that its appearance on a variety of imaging modalities can be very similar to that of osteomyelitis. Furthermore, the clinical symptoms of Ewing sarcoma (pain, swelling, erythema, fever, malaise) are virtually indistinguishable from those of osteomyelitis. In our patient, the apparent clinical improvement after treatment with antibiotics further clouded the clinical picture and supported the erroneous diagnosis of osteomyelitis. Laboratory studies such as white blood cell count and differential, erythrocyte sedimentation rate, C-reactive protein, lactate dehydrogenase, and alkaline phosphatase might be useful in differentiating between an infectious and noninfectious processes. However, these studies are rather nonspecific and, therefore, not always helpful. Other neoplastic conditions can also mimic osteomyelitis and should be considered in a child presenting with an apparent infectious process, especially if the child’s symptoms are not responding adequately to antibiotic



Fig. 4 Tissue sample from the sacrum. a Photomicrograph of an H&E-stained section demonstrates a uniform population of small round blue cells with round nuclei containing a fine chromatin pattern. b A CD99 (Ewing marker) immunohistochemically stained section demonstrates tumor cells that stain positively for CD99, supporting the diagnosis of Ewing sarcoma
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therapy. These include other small blue round cell tumors (leukemia, lymphoma, neuroblastoma, retinoblastoma), as well as Langerhans cell histiocytosis. In conclusion, this case demonstrates that transarticular Ewing sarcoma of the SI joint should be considered in a child who presents with SI joint pain and clinical and laboratory findings suggestive of an infectious process. The characteristics of the Ewing sarcoma tumor and its mode of spread can result in a radiographic appearance that is indistinguishable from that of osteomyelitis. The characteristics of the SI joint make it amenable to transarticular spread and the resultant radiological findings can be identical to those produced by septic arthritis and osteomyelitis. The importance of achieving good local control to the overall survival of patients with Ewing sarcoma make it imperative that the condition is recognized promptly and the extent of disease is accurately assessed.
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