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A B S T R A C T   

Background: Primary osteosarcoma of craniovertebral junction is extremely rare and reports in paediatric patients 
are limited. The symptoms are subtle and mostly underestimated. 
Case presentation. 
We present an unusual case of a 11-years old girl affected by an extensive and metastatic osteosarcoma of the 
atlas presented with cervicalgia and right torticollis refractory to medical treatment. The patient underwent open 
biopsy confirming the malignant histology. 
Conclusions: Cervicalgia with or without a torticollis refractory to medical treatment, in absence of history of fell 
or trauma, is highly suspicious and should be considered as a warning sign for a severe pathology and it should 
not be neglected.   

1. Introduction 

Osteosarcoma is a malignant bone tumor that usually arises in the 
metaphyseal regions of the long bones, representing about 1% of all 
primary bony neoplasms. The involvement of the spine is uncommon, 
ranging between 0.85 and 4% of the reviewed cases in literature, car-
rying a worse prognosis. Moreover, cases of osteosarcoma affecting the 
craniovertebral junction (CVJ) are more infrequently reported (Table 1). 
In the first two decades of life, primary spine tumors are mostly benign 
(i.e. chordomas, fibrous dysplasia, aneurysmal bone cysts, eosinophilic 
granuloma, osteoblastoma, neurenteric cysts, meningioma and 
schwannoma) and the incidence of malignant lesions (i.e. osteosarcoma 
and Ewing’s sarcoma) increases with age [1–4]. Due to the large sub-
arachnoid space of the cervicomedullary junction, neurological findings 
may occur very late, when a significant size has been achieved. In fact, 
the most common symptom reported is neck pain usually associated 
with torticollis and refractory to medical treatment (70%) followed by 
upper extremities paresthesia and dysesthesia (40%); cranial nerves 
palsy was reported in 33% of patients with one-third complaining of 
dysphagia or dysarthria [1,2]. Since early diagnosis is very difficult, the 
treatment often is delayed and the patient’s outcome can be improved 

with an aggressive multidisciplinary approach with advanced spinal 
surgery, chemotherapy and radiotherapy [2,5–10], especially in cases 
without metastasis. Reports of osteosarcoma in pediatric age are anec-
dotal in recent literature, accounting only 2 cases, one involving the 
corpus of C2 [5] and the other affecting the right lateral mass of the atlas 
[9] (Table 1). Herein we describe a case of a 11-years old girl affected by 
an extensive and metastatic osteosarcoma of the atlas presenting with 
cervicalgia and right torticollis refractory to medical treatment. 

2. Case illustration 

A 11 years-old girl was addressed to our Pediatric Emergency 
Department for a persistent cervicalgia and right torticollis refractory to 
physical and medical treatment (started 3-months prior admission). 
There was no history of fall or trauma. Ten days prior admission she 
noticed the onset of a right lateral mass, investigated with ultrasound 
revealing a latero-cervical adenomegaly. This finding was considered as 
a parotitis and she underwent antibiotic treatment. At clinical evalua-
tion the girl presented a right-hand paresthesia, right C-1 nerve root 
neuralgia and a palpable hard mass on the right latero-cervical region. A 
CT scan revealed a 7x5x5 cm sized dense mass involving the right lateral 
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mass and both the anterior and posterior homolateral hemiarch of C-1, 
disrupting the bony architecture and extending to the posterolateral 
neck soft tissue with a stenosis of the foramen transversarium (Fig. 1A, 
B). The MRI showed that the lesion violated the spinal canal lightly 
deviating the spinal cord and encasing the vertebral artery. After 
contrast medium administration, it displayed a mild enhancement 
highlighting also a focal involvement of the contralateral anterior 
hemiarch (Fig. 1 C, D). Whole-body CT scan disclosed bilateral, multiple 
small lung metastasis. After multidisciplinary discussion, considering 
the probable malignant histology of the lesion, the extensive involve-
ment of C1 (anterior and posterior right arch with also a focal alteration 
in the left anterior arch) and the lung metastasis, we decided to perform 
an open biopsy for histological and molecular analysis. Pathology 
confirmed the suspicion of osteoblastoma (Figs. 2, 3). Two weeks after 
surgery she started chemotherapy according to ISG/OS-2 protocol. She 
received 2 cycles of high dose of methotrexate (12 g/m2), one cycle of 
Cisplatin (120 mg/m2) and doxorubicin (60 mg/m2), one cycle of 
cisplatin and ifosfamide (15 g/m2/w) for 7 weeks of treatment. Due to 
clinical conditions and tumor progression, the planned radiotherapy was 
abandoned. The patient died 9 months after diagnosis. 

3. Discussion 

Management of patients with osteosarcoma of the cervical spine is 
challenging. There is no consensus about the optimal treatment because 
of the lack of clinical randomized prospective trials on this condition. 
This tumor is usually a malignant aggressive lesion that requires a 
multidisciplinary approach with surgery, chemotherapy and radio-
therapy. However, the need for preoperative spinal immobilization and 
the role of adjuvant therapy are often clinical perplexities. The thera-
peutic goals in these patients are to totally remove the tumor, achieve 
spinal stability and preserve neurological function. Extent of resection of 
the mass is the most important prognostic factor because chemotherapy 
has only a limited function in the treatment [2,4]. The role of surgery in 

Table 1 
Review of the literature.  

Author, year N. 
pts 

Age 
(y) 

Sex Location Clinical presentation Duration of 
symptoms 

Treatment Outcome Length 
of FU 

Sar et al, 
2001 

1 15 M Corpus of C2 Neck pain, torticollis 6 months Transoral resection, cage placement 
and C1-C3 fusion; removal of lamina 
and pedicles by a posterior approach, 
C0-C4 fusion; postoperative CHTP 
and RTP 

No neurologic 
deficits 

40 
months 

Denaro et al, 
2005 

1 39 M Right condyle and 
right C1 lateral mass. 
Lungs metastasis 

Neck pain and 
progressive palsy of the 
lower right cranial 
nerves 

6 months STR, C0-C2 posterior fusion; RTP +
CHTP 

Poor outcome 
follows by 
death 

2 
months 

Braccini et al, 
2010 

1 19 F Left C1 lateral mass 
with anterior arch 
disruption 

Neck pain irradiating to 
the left shoulder, 
weight loss, fatigue 

NR STR, C0-C3 posterior fusion, 
postoperative CHTP, Cyberknife 

No neurologic 
deficits 

29 
months 

Mavrogenis 
et al, 2012 

3 NR NR C1 in two cases, C2 in 
one case 

Neck pain, palpable 
mass 

NR Biopsy; postoperative CHTP NR NR 

Chung et al, 
2012 

1 48 M Right C1 lateral mass 
with anterior and 
posterior homolateral 
arches involvement 

Palpable painful mass 
on the right posterior 
neck 

10 months Preoperative CHTP; V3 and distal V2 
segment of the VA coil embolisation. 
GTR + reconstruction with C0-C2 
lateral cage on the right side and C0- 
C3 posterior fusion; postoperative 
CHTP. 

Return to 
normal life in 6 
months after 
surgery 

48 
months 

Feng et al, 
2013 

1 22 F Left C1 lateral mass NR NR Preoperative CHTP, STR (fusion NR), 
postoperative CHT 

No neurologic 
deficits 

44 
months 

Clarke et al, 
2016 

1 8 F Right C1 lateral mass 
and pathological 
fracture 

Neck pain appeared 
after a fall 

NR Preoperative CHRP; GTR (posterior 
and transoral approach) + C0-C4 
fusion; postoperative CHTP 

No neurologic 
deficits 

14 
months 

Our case 1 11 F Right anterior and 
posterior right-sided 
C1 arches. Lungs 
metastasis 

Neck pain and 
torticollis. Right-hand 
paresthesia and right C- 
1 nerve root neuralgia. 
Palpable mass 

3 months Biopsy; postoperative CHTP Poor outcome 
follows by 
death 

9 
months 

CHTP: chemotherapy; GRS: gross total resection; NR: not reported; RTP: radiotherapy; STR: subtotal resection; VA: vertebral artery. 

Fig. 1. Axial (A) and coronal (B) CT scan images disclose a dense, solid mass 
which subverts the bony architecture of the right C-1 hemiarch and extending 
to the homolateral posterolateral neck soft tissue. The mass determined a ste-
nosis of the foramen transversarium. C) Axial MRI T1-weigthed image after 
contrast medium administration shows a mild enhancement of the lesion which 
invades the spinal canal, slightly deviating the spinal cord. D) A sagittal MRI T2 
weighted image display the anterior (>) and posterior (*) extension of 
the lesion. 
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spinal malignant tumor has evolved and improved in last decades, 
achieving total resection by advanced multi-staged procedures even in 
CVJ region [5,7–9]. Indeed, cervical spine and above all the CVJ, is an 
exceptional location leading to a higher complexity of surgery required 
for a total resection of the tumor, and a higher risk of morbidity. In 
pediatric population, almost anecdotally reported, complex multi- 
staged en bloc resection of a the lesion have been reported so far, 
achieving an excellent outcome [5,9]. Unfortunately, our patient was 
already metastatic at time of diagnosis, limiting surgical treatment to 
biopsy. A cervicalgia with or without a torticollis, refractory to medical 
treatment in absence of history of fall or trauma, is indeed highly sus-
picious. It should be considered as a warning sign for a severe pathology 
and not be banalized and deemed to psychosomatic manifestations. 
Undeniably, psychosomatic symptoms are frequently reported in 

children and adolescent, involving up to 50% of them. The most com-
mon complains in children are pain, fatigue, headache and gastroin-
testinal whereas other neurologic symptoms tend to emerge later, in 
adolescence, following a developmental sequence. Nonetheless, the 
diagnosis of such disorders requires an extensive medical work-up to 
rule out an underlying physical illness, often with heavy utilization of 
resources burdening on the health care system [11]. Moreover, torti-
collis is seen in 1.3% of children, sustained by a wide range of pathol-
ogies, from benign muscular problems to malignant tumors [12]. As 
mentioned above, the most frequent symptoms reported at diagnosis for 
CVJ neoplasm is neck pain and torticollis [1,2,12], highlighting the 
importance of an early clinical evaluation to investigate the presence of 
a life-threating underlying disorder, avoiding delaying of treatment 
and/or inappropriate therapy. 

Conclusions: The occurrence of neck pain and/or torticollis in 
youngers should be broadly investigated to rule out an organic pathol-
ogy. Moreover, it is mandatory to raise awareness on pediatricians, 
physiotherapist and physiatrist in this very complex field. 
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Fig. 2. H & E–stained photomicrograph: The neoplasm is characterized by a 
proliferation of malignant cells with high nuclear to cytoplasmic ratio in a 
background of abundant deposition of osteoid. 

Fig. 3. The neoplastic cells show diffuse and intense nuclear SATB2 immuno-
histochemistry staining. 
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