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Abstract
We present the case of a 15-year-old girl. Two months after becoming aware of pain, she was 
diagnosed with a sacral tumor and referred to our department. She was diagnosed with a 
sacral Ewing’s sarcoma; after chemotherapy, it was determined that the tumor could be re-
sected, so surgical treatment was performed. The sacrum and ilium were partially resected at 
the lower end of S1, and the lumbar vertebrae and pelvis were fixed with a pedicle screw and 
two iliac screws on each side of L3, and the sacral resection was reconstructed with a tibial 
strut allograft. No tumor recurrence or metastasis has been observed 1 year postoperatively. 
She developed bladder and rectal dysfunction, but she remained independent in activities of 
daily living and her daily life was not limited. The bone fusion in the reconstructed area con-
firmed the lack of instrumentation looseness. Surgical treatment for sacral Ewing’s sarcoma 
was performed to cure the patient. We believe that the tibial allograft contributed to the pa-
tient’s ability to walk on her own due to its high mechanical stability. Postoperative bone heal-
ing was observed with the same material, suggesting that the tibial allograft is useful for 
similar procedures. © 2021 The Author(s).

Published by S. Karger AG, Basel

Introduction

Ewing’s sarcoma (ES) is a small round cell neuroectodermal neoplasm. It is the second 
most common primary bone tumor in children and young adults. A multidisciplinary 
treatment approach is needed for this highly malignant tumor. ES of the pelvis has a particu-
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larly poor life prognosis. Surgical treatment for ES is considered to provide a better prog-
nosis than radiotherapy if a safe resection margin can be secured. However, in cases of 
surgical difficulty, radiotherapy or proton beam therapy is generally considered. We report 
on a case of sacral ES with good postoperative local control after extensive resection for 
radical cure.

Case Report

A 15-year-old girl presented with right-buttock pain for 2 months. She had no history of 
trauma, and her medical history was unremarkable. On physical examination at our hospital, 
she had pain on movement in her right hip. However, there was no swelling, redness, or 

Fig. 1. Radiograph of the pelvis (A), computed tomography in the coronal plane (B), and magnetic resonance 
imaging in the coronal plane (C) and in the axial plane (D). A destructive lesion on the right side of the S2 
sacrum with no calcification was observed (yellow arrows).
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burning sensation in the same area. There were no significant neurological findings, such as 
numbness or muscle weakness in the lower extremities.

Blood investigations revealed a white blood cell count and C-reactive protein level of  
4.9 × 109 cells/L (neutrophils, 59.0%; lymphocytes, 36.0%; monocytes, 4.0%) and 1.69 mg/dL  
(normal: <0.30), respectively. On radiological investigations, her X-ray scans showed no 
obvious bone destruction (Fig.1A); however, a destructive lesion on the right side of the S2 
sacrum with no calcification was observed on computed tomography (CT) (Fig.  1B). On 
magnetic resonance imaging, the lesion measured 63 × 30 × 11 mm; it was isointense on 
T1-weighted imaging and showed mixed low-high signal intensity on short TI inversion 
recovery-weighted imaging. The signal changes expanded beyond the mid-sacral region and 
into the spinal canal (Fig. 1C, D). The results of a chest CT scan and positron emission tomog-
raphy-CT performed to rule out metastatic disease were negative. Based on these findings, 
we suspected that the lesion was an osteomyelitis or ES. An open incisional biopsy was 
performed. Histologically, the tumor was composed of circular cells that were proliferating 
in a cord-like, part-sheet-like structure, and were necrotic (Fig. 2A). Immunohistochemical 
analysis revealed that the tumor was positive for CD99 (Fig. 2B). A diagnosis of ES was made. 
This was supported by fluorescence in situ hybridization, which showed an ESWR1 split 
signal in 54% and an FLI1 split signal in 56% (Fig. 2C, D).

The patient was treated with neoadjuvant chemotherapy using the VDC/IE regimen 
comprising vincristine, doxorubicin, and cyclophosphamide alternating with cycles of ifos-
famide and etoposide. The chemotherapy caused 73% tumor shrinkage (Fig.  3A, B). We 
performed wide excision and reconstruction.

Fig. 2. Histopathological examination (A) and immunohistochemical analysis (B). Fluorescence in situ hy-
bridization (C, D) showed an ESWR1 split signal in 54% and an FLI1 split signal in 56%.
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Surgical Procedure
First, the patient was placed in the supine position and administered general anesthesia. 

The incision that was taken in the supine position. We ligated the anterior sacral artery and 
sacral venous plexus in front of the tumor to reduce intraoperative bleeding. Subsequently, 
the patient was re-placed in the prone position. A posterior midline incision was made 
extending from L2 to S4. For the partial sacral resection, the sacrum was resected at the level 
of the S1 sacral foramen (Fig. 3C). The right sacroiliac joint was included and the left side was 
resected in the form of a connecting sacral foramen. The cauda equina was severed at the S2 
level with the dural canal ligated at the cranial side. The sacral resection was then recon-
structed using an allogeneic tibial strut bone graft. L3 to the iliac bone was fixed posteriorly 
with a dual rod. Moreover, sufficient bone grafting was performed and the allogeneic fibula 
bone chip was grafted in L3 to the iliac bone (Fig. 3D, E).

Fig. 3. Computed tomography (A) and magnetic resonance imaging of the pelvis (B) after neoadjuvant che-
motherapy. Neoadjuvant chemotherapy caused 73% tumor shrinkage. We performed extensive pelvic resec-
tion and reconstruction using tibial allograft strut grafting with double posterior rod instrumentation (C–E).
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A blood transfusion was required based on an estimated intraoperative blood loss of 
4,900 mL. Histological analysis of the tumor specimens revealed no tumor cells at the tissue 
margins.

Postoperative Course
Immediately after surgery, DigniCare (Bard Medical Division, C. R. Bard, Inc., Covington, 

GA, USA) was used for 2 weeks to drain stool via the rectum to avoid contamination of the 
wound. Full-weight gait training was started 2 weeks postoperatively, and postoperative 
chemotherapy was started on day 31 after surgery, when the wound was completely healed. 
Radiotherapy was not performed, because the tumor was removed with wide margins and 
there were no viable tumor cells.

At 1 year and 3 months postoperatively, the patient was free of disease (Fig. 4). There 
was no osteolysis of the reconstructed area and no implant failure. The patient was pain free; 
she had resumed exercising and could independently perform her daily activities without a 

Fig. 4. Postoperative radiographs (A, B) and computed tomography images (C–E) of the pelvis. There was 
no osteolysis of the reconstructed area and no implant failure.
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cane. However, she has a bladder-rectal disorder and is self-catheterizing. Her Musculo-
skeletal Society Tumor score (MSTS) was 30 and the Toronto Extremity Salvage Score (TESS) 
was 99.2 (119/120).

Discussion

ES is the most common malignant bone tumor among children and adolescents, and it 
requires a multidisciplinary treatment approach [1]. Multimodal therapy, including surgery, 
radiotherapy, and chemotherapy, has improved the treatment for ES over the past 40 years. 
The pelvis is the most common site for ES, and tumors that arise in the pelvic area are usually 
associated with poor survival compared with tumors in the extremities [2]. Disease-free 
survival among patients with ES is reportedly better for tumors localized in the sacrum than 
for those in the innominate bones, where these tumors are generally larger [3]. However, the 
overall 5-year survival rate for sacral ES is only 65% [3].

Recently, surgery has been increasingly preferred to treat pelvic ES [4]. Chen et al. [5] 
also reported that surgical treatments are associated with better outcomes for pelvic ES. 
Several previous studies have compared radiotherapy to surgery, and reported surgery 
to be superior in terms of event-free survival, overall survival, and local control [6, 7]. In 
this case, we judged the tumor to be resectable because it had shrunk following chemo-
therapy.

The important point to be noted during surgical treatment for sacral tumors is to 
preserve the stability of the spine and pelvis while ensuring a safe tumor margin. In our case, 
a partial resection of the right sacroiliac joint on the side of the tumor was performed to 
secure a sufficient resection margin. Although bilateral resection of the sacroiliac joint is 
recommended to reconstruct the defect for stability [8], it is unclear whether reconstruction 
is required in unilateral resection such as in the present case. In this case, the caudal half of 
S1 and the unilateral sacroiliac joint had been resected. The defect was reconstructed to 
avoid instability considering the patient’s age and activity level. Moreover, the spine and 
pelvis were fixed with a dual rod. Although reconstructive methods such as vascularized 
peroneal grafting have been reported [9], allogeneic tibial grafting was chosen for tissue 
preservation in this patient, because she was young and hoped to continue exercising, and 
the removal of her autologous fibula could affect her motor function. It should be acknowl-
edged that, with surgical resection of the tumor, there is a substantial risk of wound infection 
due to the long duration of the operation and wound contamination by urination and defe-
cation. Deep wound infection has been reported in 50% of the patients in studies assessing 
sacrectomy with reconstruction [10]. In our case, fecal contamination of the wound was 
avoided by using the DigniCare Stool Management System (device A; Bard Medical Division, 
C. R. Bard, Inc.). We also believe that sufficient bone grafting may have helped to reduce the 
dead space under the muscle layer.

Conclusion

As demonstrated in our case, sacral ES can be managed with extensive resection and 
reconstruction using allogeneic bone for radical cure. Fusion with a dual rod and allogeneic 
tibial grafting is mechanically stable and contributes to the acquisition of an early self-
powered gait. The bone defect can be reconstructed using allogeneic tibia, and osteolysis can 
be achieved, as in our case.
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