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 Abstract

OO accounts for 10% of all benign bone tumors but only 1% of all spinal tumors. Only 4–13 percent of spinal injuries are 
caused by benign tumors [1]. osteoid osteoma accounts for just 0.3 percent of all primary bone tumors [2]. Osteoid osteomas 
are bone cell growth lesions that commonly affect lengthy bones. Only 20% of osteoid osteomas are seen in the spine. 9 
Osteoid osteomas are composed of osteoblasts, which create juvenile bone tissue. They are typically tiny, benign, and self-
limiting, with local prostaglandin PGE2 synthesis in the nidus (to which its main symptom, local pain, is attributed) [3]. An 
axial pain or nocturnal pain, as well as warning signs and nonspecific radiological findings, are some of the common symp-
toms of benign lesions in the spine. Osteoid osteoma is one of them. Osteoid osteoma is a benign bone-forming tumor affect-
ing adolescents and young adults [4]. The typical presentation is painful nocturnal pain which alleviates by NSAIDs. Common 
locations are cortical diaphysis and spine; they are usually located in posterior elements and may cause painful scoliosis when 
affecting the spine. Imaging appearance on CT are oval lytic lesions known as nidus located within the dense cortical bone; 
on MR, reactive soft tissue and bone marrow edema is evident [5, 6].
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Case presentation

In this paper we present a real case, a 10-year-old female with 
back pain, on CT images, a well-defined lytic lesion surround-
ed by dense reactive sclerosis is seen in the right lamina and 
posterior aspect of the 11th vertebral body, on MRI high T2 
signal nidus with thick low T2 rim due to surrounding sclero-
sis and extensive bone marrow edema is present, which are 
characteristic features of osteoid osteoma. Treatment options 
are pain control by NSAIDs, surgical removal of the lesion, and 
percutaneous radiofrequency ablation of the nidus under CT 
guidance [5, 7]. Aside from the traditional uses of radiofre-
quency ablation (RFA) in pain management, various new and 
emerging therapeutic targets for RF have lately been investi-
gated. To reduce pain, RF can ablate or modulate several pain-
producing components [8].

Figure 1A

Figure 1B
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Discussion

Overall, The benign osteoblastic tumor osteoid osteoma is 
rather rare in the spine. It mostly affects the lumbar spine, 
with a 75 percent propensity for posterior components [9]. 
The most prevalent site of involvement in the pars interarticu-
laris. Patients under the age of 30 with a male preponderance 
(sex ratio – 2–4:1) are more likely to have OOs [10]. Nonsteroi-
dal anti-inflammatory medications (NSAIDs) are efficient pain 
relievers because they reduce inflammation. The most sensi-
tive technique for localization is radionuclide bone scanning. 
The “Double density” indication shows a localized increase in 
uptake surrounded by a reduction in uptake owing to sclerotic 
bone [10].

Radiological Manifestation: Several imaging modalities have 
been used to diagnose osteoid osteoma [11]. The categorized 
list, included.

Plain x-ray: Plain radiography and the characteristic clinical 
presentation are usually necessary to diagnose osteoid os-
teoma. Plain radiography should be used to evaluate patients 
with bone discomfort. Two orthogonal views focused on the 
lesion are required [12]. The tumor’s radiological appearance 
relies on its position within the bone. Radiographs have dif-
ficulty evaluating certain skeletal lesions. The spine, femoral 
neck, and tiny bones of the hands and feet [13]. A radiolucent 
round or oval lesion measuring 1.5-2 cm is usual. This area has 
variable degrees of fusiform sclerosis [14]. The radiolucent ni-
dus often has central calcification (35). Nidus can be obscured 
by sclerosis and cortical thickening [15]. Due to ossification, 
the nidus can appear as a bone island or regular cortical bone 
[16]. Subperiosteal lesions are soft tissue lesions close to dam-
aged bone. Long-lived tumors promote sclerosis. Kids have 
more sclerosis than adults [17].

CT scan (CT): CT is used over plain radiography for diagnos-
ing osteoid osteoma [18]. An osteoid osteoma is a round or 
oval region of soft-tissue attenuation. The reactive sclerosis 
surrounding the lesion varies in density and response. The 
nidus expands following intravenous contrast agent delivery 
[19]. The “bulls-eye” appearance of the nidus on CT is seen 
in roughly 50% of cases. Nidus calcification can be punctate, 
amorphous, or ring-like [19]. The “vascular groove” indication 

is found in roughly 80% of instances [20].

MRI (MRI): MRI fails to detect and characterize osteoid os-
teoma (6). The principal imaging modality has a 35% chance 
of misdiagnosis [20, 43, 48]. However, MRI can show cortical 
involvement, intramedullary and soft tissue dissemination It 
also shows the nidus in intra-articular lesions [6]. T1-weighted 
pictures of the nidus show low to moderate signal intensity, 
while T2-weighted and STIR images show high signal intensity 
heterogeneity [21]. In perilesional sclerosis and calcifications, 
T1-weighted and T2-weighted sequences show poor signal 
intensity [14]. Gadolinium improves osteoid osteoma on T1-
weighted imaging.

Nuclear MRI: Scintigraphy examines metabolic activity and 
finds new bone lesions in one exam [22]. 99mTc scintigraphy 
detects osteoid osteoma by increased activity at the tumor lo-
cation with approximately 100% sensitivity [23]. The “double 
density” sign consists of a dense focus area surrounding by a 
less dense uptake area. Central indicates nidus, surrounding 
by host bone tumor reaction. The spine has less osteosclero-
sis than the appendicular bones, hence this indication is less 
common [15]. 18F-FDG PET/CT may also be used to detect os-
teoid osteoma, as 18F-FDG accumulates in these cancers [24].

Also, Hashemi et al. investigated 44 individuals with osteoid 
osteoma retrospectively. In the plain film, 35 patients had cor-
tical type, six had medullary type, and three had subperios-
teal osteoid osteoma. The nidus was seen in all CT scans. In 15 
instances, nidus calcification and ossification were modest or 
nonexistent. In two cases, scoliosis was evident, and the lesion 
was seen as an increase in density in the pedicle (one thoracic 
and one lumbar vertebra). In the L1 lesion, the body and the 
vertebral pedicle had increased density. The nidus was evident 
in four out of five MRI subjects. The fifth patient had a nidus 
exclusively on CT. MRI revealed bone marrow and soft tissue 
edema signal alterations in all five patients. Radionuclide Bone 
Scan employed this sign together with a pathology report to 
confirm osteoid osteoma in all cases [25]. Neurologic radio-
logic symptoms might occur in any order or intensity. It can 
also help clinicians start medication sooner by minimizing the 
complication burden [26].

Osteoid osteoma versus osteoblastoma: The most prevalent 
benign osteogenic bone neoplasms are osteoid osteoma and 
osteoblastoma. Both tumors are most common in the second 
decade of life, with a male predisposition. These tumors are 
histologically similar, with typically enhanced osteoid tissue 
development surrounded by vascular fibrous stroma and per-
ilesional sclerosis. On the other hand, osteoblastoma is larger 
than osteoid osteomas and has more osteoid production and 
vascularity. Osteoid osteoma is most typically found in the 
long bones (eg, femur, tibia). The lesions produce nighttime 
pain, which is alleviated by nonsteroidal anti-inflammatory 
medicines (NSAIDs). Osteoblastoma is most commonly found 
in the axial skeleton, and the pain is not usually severe at night 
and is less likely to be eased by NSAIDs. Osteoblastoma can 
be aggressive locally, but osteoid osteoma has no growth po-
tential. NSAIDs can be used to treat osteoid osteoma without 
surgery [27].

Figure 1C

Caption for Figure: A 10-year-old female with back pain, on CT images, a 
well-defined lytic lesion surrounded by dense reactive sclerosis is seen in the 
right lamina and posterior aspect of the 11th vertebral body on MRI high T2 
signal nidus with thick low T2 rim due to surrounding sclerosis and extensive 
bone marrow edema is present, which are characteristic features of osteoid 
osteoma.
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Osteoid osteoma as scoliosis: Osteoid osteoma of the thoracic 
spine may present as non-painful scoliosis. Tumor resection 
is effective. During recommended CT examination before sco-
liosis surgery, clinicians should bear this uncommon lesion in 
mind. Uehara reported on a 12-year-old child with scoliosis 
caused by thoracic osteoid osteoma with no obvious pain [28].

Atypical Osteoid Osteoma: Valuuzi reported an atypical os-
teoid osteoma of the atlas coupled with aberrant soft tissue 
reactivity is reported for the first time. A 6-year-old kid with 
suboccipital discomfort and torticollis had an osteoid osteoma 
affecting the atlas. Initial radiological results revealed edema 
of upper cervical soft tissues on magnetic resonance imaging. 
The computed CT revealed a C1 left lamina lesion. Surgical re-
section was performed when non-conservative therapy failed 
[29].

Manegemnt of osteoid osteoma: The therapy of choice for 
osteoid osteoma of the appendicular skeleton is percutaneous 
radiofrequency ablation. However, because of the difficulty 
in locating the lesion in the spine and its closeness to neural 
components, it has not yet become a widely used therapy for 
the spine [30]. Radiofrequency ablation is still the gold stan-
dard for percutaneous osteoid osteoma therapy and can be 
combined with biopsy. It is easier to use and less expensive 
than interstitial laser ablation, while cryoablation offers real-
time imaging of the ablated zone, boosting treatment safety. 
The most revolutionary non-invasive approach, magnetic res-
onance-guided focused ultrasound surgery, is radiation-free 
[31].

The nidus has traditionally been surgically resected. CT-guided 
radiofrequency ablation (RFA) has recently gained appeal as 
a more precise alternative therapy. There are two main ways 
RF works: ablation and making the electromagnetic field. A 
circuit comprises an RF electrode, pads, and a patient’s tis-
sue. RF-induced interactions cause heat to be released, which 
causes coagulation necrosis and tissue damage, which relieves 
pain or burns the painful nerve [32]. Yang presented an os-
teoid osteoma of the C1 lateral mass was effectively treated 
with CT-guided RFA. A 30-year-old lady with occipital and 
suboccipital discomfort was treated with CT-guided RFA. The 
VAS measured pain before and after RFA. Pain alleviation and 
regular activities were noted. This dropped the VAS score from 
8/7 to 1/0. Percutaneous RFA of C1 osteoid osteoma with CT 
guidance is safe and effective. Contraindications include nidus 
placement within 2 mm of brain structures [33].

Bergamasch described a 6-year-old female patient who pre-
sented with nonspecific thoraco-lumbar pain that responded 
well to acetylsalicylic acid treatment (AAS). The right T11 
pedicle was missing on CT scans of the thoracolumbar spine, 
and its space was filled with material with a cell attenuation 
coefficient. The right pedicle of T11 showed a strong signal on 
T1- and T2-weighted magnetic resonance, indicating a frac-
ture line (spondylolysis) without listesis. Spondylolysis was 
also detected by bone scintigraphy on the right margin of the 
T11 vertebra [34].

Treatment: When surgery is essential, minimally invasive 
techniques (such as CT-guided excision and radiofrequency 
ablation) are favored. The recurrence rate of osteoblastoma 
is higher than that of osteoid osteoma, and patients must 
be treated surgically with intralesional curettage or en bloc 

resection [27]. Although several therapeutic techniques for 
osteoid osteomas and other benign neoplastic lesions of the 
spine have been described and shown to be effective in spe-
cific cases, full-endoscopic resection appears to be a novel 
and potentially promising option for diagnosis and treatment, 
especially because it is a safe, effective, and low-morbid inter-
vention [35].

Conclusion

Osteoid osteoma is the third most frequent benign bone ma-
lignancy. It has a radiolucent nidus with reactive osteoscle-
rosis. The common clinical manifestation is nocturnal pain 
relieved by salicylates or NSAIDs. It can take a long time to di-
agnose. Osteoid osteoma is commonly diagnosed using plain 
radiography or CT. Because the tumor generally regresses nat-
urally over 2-6 years, salicylates and NSAIDs are used initially. 
Minimally invasive procedures have superseded open surgery 
as the gold standard in surgery. While cryoablation appears to 
be preferable in terms of nerve damage and immunotherapy, 
radiofrequency ablation is recommended.
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