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Abstract

BACKGROUND

Giant cell-rich osteosarcoma (GCRO) is a rare histological variant of osteosarcoma.
Spinal GCROs are extremely rare, with challenging diagnosis and management. Herein,
we present a case of spinal GCRO at T2, which was not diagnosed in the initial biopsy,
but after T2 corpectomy. We detailed the clinical course, management strategy, and

outcome after a 4-year follow-up.

CASE SUMMARY

A 17-year-old female patient presented with back pain followed by ascending
paresthesia. Spinal computed tomography (CT) and magnetic resonance imaging (MRI)
revealed a collapsed T2 vertebra with an enhancing osteolytic mass. CT-guided biopsy
showed inconclusive morphology. Pathology from T2 corpectomy revealed GCRO. The
patient subsequently received neoadjuvant chemotherapy followed by salvage
operation of T2 costotransversectomy with grossly-total resection adjuvant
chemoradiation. Upon treatment completion, she had complete GCRO remission. The 4-

year follow-up spinal MRI showed no tumor recurrence.

CONCLUSION




Spinal GCRO poses unique challenges in obtaining sufficient tissue diagnosis and
complete surgical removal. However, long-term local control of spinal GCRO is

possible following complete resection and adjuvant chemoradiation
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Core Tip: GCRO is a rare variant of conventional osteosarcoma that is easily
misdiagnosed as GCT. Spinal GCRO poses unique challenges in obtaining a sufficient
tissue diagnosis and complete surgical removal. Herein, we reported a case of spinal
GCRO at T2 vertebrae, which was not diagnosed in the initial computed tomography
(CT)-guided biopsy, but after T2 corpectomy. In the present case, given the relationship
between the extent of resection and prognosis, a second salvage operation following
neoadjuvant chemotherapy was performed and grossly-total resection was achieved.
The present case showed that long-term local control is achievable following complete
resection of salvage surgery and adjuvant chemoradiation even in spinal GCRO with

previous subtotal resection.




INTRODUCTION

Osteosarcoma is the most common primary malignant bone tumor, with high-grade
histopathological features and poor prognosis, and mostly arising from long bones (1).
Osteosarcomas that arise from the spine are rare, which account for 0.85%-3.0% of all
osteosarcomas and 3.6%-14.5% of primary spinal tumors (2). The sacrum is the most
common involved location, followed by the lumbar and thoracic spine (2). Giant cell
tumors (GCT) are typically benign with a low incidence of malignant transformation
(<1%) but can aggressively behave locally (3). The typical radiographic features consist
of a well-defined osteolytic lesion with a non-sclerotic margin and subchondral bone
tension (4).

Giant cell-rich osteosarcoma (GCRO) is a rare histological variant of osteosarcoma that
was first reported by Bathurst et al in 1986 (5). Based on the World Health Organization
classification of soft tissue and bone in 2020, GCRO is categorized as conventional
osteosarcomas, which belonged to the group of osteosarcoma not otherwise specified
(6). It accounts for approximately 3% of osteosarcoma and mostly occurred in the long
bones (5). Spinal GCROs are extremely rare, with challenging diagnosis and
management compared with long-bone GCRO (7). Herein, we reported a case of spinal
GCRO at T2 vertebrae, which was not diagnosed in the initial computed tomography
(CT)-guided biopsy, but after T2 corpectomy. We detailed the clinical course,
management strategy, and outcome after a 4-year follow-up.

CASE PRESENTATION

Chief complaints

A 17-year-old female patient presented with back pain and leg numbness for 4 mo.

History of present illness
The patient with unremarkable history complained of insidious onset of intermittent
back pain followed by bilateral ascending paresthesia for 4 mo. Neurological

examination revealed paresthesia below T5 Level, 5/5 muscle strength in all of her four




limbs, and bilaterally normal reflexes. The spinal CT and magnetic resonance imaging
(MRI) revealed a collapsed T2 vertebra with an enhancing osteolytic mass that extends
into the epidural and paraspinal region (Figure 1, A-C). Bone scan showed an active

bone lesion at the upper thoracic spine (Figure 1D).

History of past illness

Past illness history was not contributory.

1
Personal and family history

Personal and family history was not contributory.

Physical examination
Neurological examination revealed paresthesia below T5 Level, 5/5 muscle strength in

all of her four limbs, and bilaterally normal reflexes.

Laboratory examinations

Routine laboratory tests were unremarkable.

Iimaging examinations

The spinal CT and magnetic resonance imaging (MRI) revealed a collapsed T2 vertebra
with an enhancing osteolytic mass that extends into the epidural and paraspinal region
(Figure 1, A-C). Bone scan showed an active bone lesion at the upper thoracic spine

(Figure 1D).

FINAL DIAGNOSIS

Pathological examination following T2 corpectomy reported giant cell-rich

osteosarcoma (GCRO) of the spine (Figure 2).

TREATMENT




The patient first received CT-guided biopsy, white showed inconclusive morphology
and thus, surgical resection for tissue diagnosis was offered. The patient underwent
anterior T2 corpectomy with tumor excision and reconstruction with a right iliac bone
graft. Intraoperatively, the T2 vertebra was replaced by hypervascular soft tissues and
the pathology showed a hypercellular tumor composed of atypical mononuclear oval to
plump spindle cells with osteoid formation, permeative infiltration to the preexisting
bony trabeculae, and some osteoclast-like multinucleated giant cells (Figure 2A).
Immunochemical stain revealed lacks of CDK4 and MDM2 amplification, but moderate
Ki67, and diffuse H3F3A mutation expression (Figure 2B). A final diagnosis of GCRO
was made.

Considering the presence of residual tumor, the patient subsequently received an 8-
week-course of neoadjuvant chemotherapy with cisplatin and doxorubicin, salvage
operation of T2 costotransversectomy with grossly-total removal of the residual tumor,
adjuvant radiation with 5000 cGy to the T1-T3 region, and a 30-week-course of adjuvant

chemotherapy.

OUTCOME AND FOLLOW-UP

Upon treatment completion, she had complete neurologic recovery and GCRO

remission. A 4-year follow-up spinal MRI showed no tumor recurrence (Figure 3, A-C).

DISCUSSION

GCRO is easily misdiagnosed as GCT due to its similarities in radiographic and
histopathology features (8). Radiographically, the radiographic feature of GCRO and
GCT are similar in the literature. However, it was reported most GCRO had little
periosteal reactions, while periosteal reaction was seen in 10-30% of GCTs. Besides, the
periosteal reaction identified in GCTs usually presented in long bones and the spinal
location of the present case may further hinder the identification of these radiographic
findings (18). Histologically, both GCT and GCRO consist of diffuse infiltration of an

abnormally increased number of giant cells (9). The abundant giant cells in GCROs




could thereby almost swamp the sarcoma cells, making GCRO to be easily
misdiagnosed as GCT in pathology (10). Moreover, the giant cells in GCRO and GCT
both shared a common H3F3A mutation, an osteoclast-like activity, and a tendency to
cause bone resorption (11). Therefore, radiolucency in X-ray images and osteolytic
lesions in CT is the commonly shared radiographic feature between GCT and GCRO
(8,9,11). The key diagnostic feature to distinguish CGRO from GCT is still the presence
of eosinophilic and irregularly shaped osteoids, which are usually surrounded by a rim
of osteoblasts. Furthermore, the key sarcomatous features of GCRO composed of
atypical mononuclear oval to plump spindle cells with anaplasia and nuclear
pleomorphism, invasive permeative infiltration, and formation of irregularly contoured
eosinophilic osteoid, which are unlikely be present in GCT (8,9,15). Moreover, recent
studies showed MDM2 and CDK4 are amplified in low-grade OS, which can potentially
help distinguish GCT and GCRO. It was also reported that a high Ki67 proliferative
index of over 20 % in GCRO which is found to be useful in its differentiation from GCT
(15,19,20). Therefore, a generous amount of tissue sampling to prevent any sampling
bias in surgical pathology is of paramount importance to make the correct diagnosis
between GCRO and CGT (12).

Herein, the spinal location of the GCRO impacted its correct diagnosis in several
aspects. First, the spinal location of the tumor might hinder a generous amount of
surgical tissue sampling due to its proximity to the neurovascular structure. Moreover,
decompression and / or separation surgery with stabilization followed by radiation is an
accepted alternative treatment strategy, especially in patients with suspected spinal
metastases and those unable to tolerate major operations (13). Thus, an insufficient
amount of tissue sampling may pose a higher risk of sampling bias in surgical
pathology and misdiagnosis (12,14). In the present case, we selected anterior approach
T2 corpectomy to allow a wide corpectomy with circumferential decompression and
maximize the amount of tissue sampling since the initial pathology obtained from a CT-

guided biopsy was inconclusive.




The survival rate of GCROs is similar to that of high-grade osteosarcoma (15) ranging
from 60% to 70% at 5 years and decreases to approximately 20%-30% in patients with
metastatic disease (5,17), long-term local control is achievable with complete resection.
The spinal location of the GCRO could impact its prognosis since complete resection
with clear surgical margins is associated with better survival (9). Complete spinal
GCRO resection could be more technically challenging or require more aggressive
approaches given the proximity of the neural, vascular, and visceral structures to the
spinal column compared to the long-bone counterparts (16). Therefore, the survival rate
of primary osteosarcoma in pediatric spine is 18% at 5 years and 7% with distant
metastasis. (21) However, grossly-total tumor resection should be attempted since it
directly affects the prognosis (2,7,8). A recent meta-analysis study also revealed the
beneficial outcome after salvage surgery for residual primary spinal osteosarcoma (22).
In the present case, given the relationship between the extent of resection and
prognosis, a second salvage operation following neoadjuvant chemotherapy was
performed and grossly-total resection was achieved. The present case showed that long-
term local control is achievable following complete resection of salvage surgery and
adjuvant chemoradiation even in spinal GCRO with previous subtotal resection.

With limited knowledge, we propose in addition to regular physical and neurological
exams, a whole-body bone scan 6-month after salvage surgery is suggested to exclude
any distant metastasis. A spinal CT is indicated to evaluation the degree of bony fusion
on 3-6 mo postoperatively. MRI scans every 6-month in the first 2 years and yearly in

the subsequent years are mandatory to identify any recurrent tumor locally.

CONCLUSION

GCRO is a rare variant of conventional osteosarcoma that is easily misdiagnosed as
GCT. Spinal GCRO poses unique challenges in obtaining a sufficient tissue diagnosis
and complete surgical removal. However, long-term local control of spinal GCRO is

possible following complete resection and adjuvant chemoradiation.
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