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Abstract: 

We report the case of a large osteoblastoma arising in the frontal bone of a 20 year-

old female. The lesion was first noted after a fall, and grew steadily in size following 

further head injury during pregnancy.  Initial plain radiography demonstrated an area 

of radiolucency, with subsequent cross-sectional imaging revealing the extent of the 

lesion. Following successful surgical resection, histological features were suggestive 

of an aggressive osteoblastoma with aneurysmal bone cyst-like changes.  We 

consider the influence of pregnancy and trauma on osteoblastoma behaviour. 
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Osteoblastomas account for approximately 1% of all bone tumours, with only 4% of 

these arising from the calvarium [23]. Osteoblastomas behave as benign lesions, 

although aggressive osteoblastoma is a term used to describe lesions that show 

atypical cytological features which may be correlated with recurrence, often making 

differentiation from other entities such as osteoblast-like 

osteosarcoma difficult.  Associated aneurysmal bone cysts (ABC) are seen in up to 

10% of osteoblastomas [23]. The aetiopathogenesis of ABCs remains poorly 

understood, and our case demonstrates predisposing factors to the development of 

an ABC. To the best of the authors’ knowledge, this is the first report in the literature 

of a coexistent aggressive osteoblastoma with ABC-like changes occurring in 

pregnancy, with the additional precipitant of repeated head trauma. We consider the 

interplay between these various factors in this clinical case report. 

  

Case Report 

History & Presentation 

Following a fall, a 20 year old lady presented to her local emergency department, 

where plain skull radiography revealed a prominent lytic area in the right frontal bone 

with a well-defined clear margin measuring approximately 5.5cm (Figure 1a).  The 

swelling remained static in size until she suffered a second episode of minor head 

trauma about nine months later.  At the time of the second injury, she was 7 months 

pregnant. The swelling subsequently increased in size to approximately 7.5x6cm 

when she presented with headaches, nausea and vomiting one month after parturition. 

On examination, there was tenderness on palpation of the frontal swelling, no 

neurological deficit or papilloedema. Laboratory investigations revealed an elevated 

serum alkaline phosphatase level. 

  

Pre-operative CT and MR imaging demonstrated a large well-demarcated solitary 

frontal heterogeneous multi-cystic intra-osseous lesion with mass effect, causing 

underlying brain distortion but little surrounding reactice response (Figure 1b,c). There 



was no soft tissue overlying the lesion, nor any surrounding inflammatory changes. 

The bone cortex was intact but thinned and there were areas of central dystrophic 

calcification. Differential diagnoses on initial review of imaging included 

haemangiopericytoma, atypical intra-osseous meningioma, calvarial osteosarcoma, 

fibrous dysplasia and histiocytosis. 

Operation & Post-operative Course 

Intra-operatively, there was a protruding portion of skull bone with diameter of 100mm, 

and thickness of 8mm (Figure 2).  The outer surface had a vesicular 16 mm defect, 

through which herniated an internal tumour measuring 60 x 60 mm. The tumour had 

a fleshy appearance, and was adherent to underlying dura mater. Gross total resection 

was achieved with a 1cm margin. 

Histological analysis (Figure 3) showed a bone forming tumour composed of diffusely 

anastomosing trabeculae of woven bone and osteoid, lined by a row of activated 

osteoblasts with no evidence of cellular atypia. The intervening loose fibrovascular 

stroma was scattered with osteoclasts, and there were large blood-filled cystic 

spaces. The diploe was expanded by tumour, with a crisp cortical-periosteal reaction, 

but there wasno evidence of host bone permeation or any other features of 

malignancy. The oestrogen (ER) and progesterone (PR) receptor assays were 

negative. At 2-year post-operative follow up, the patient remained tumour-free. 

  

Discussion 

First described in 1932 [12], the current term osteoblastoma was independently 

proposed by Jaffe and Lichtenstein in 1956 [10,16], as an osteoid tissue-forming 

primary neoplasm of bone sharing clinical and histological features with osteoid 

osteoma. Osteoblastomas most commonly affect the posterior spinal elements, but 

arise from the cranium in 13-21% of cases [23]; only 2-4% of all osteoblastomas arise 

from the calvarium, with temporal, frontal and ethmoid bones being most commonly 

affected. They occur more commonly in patients under the age of 30, with a 

recognised male predilection, which is reportedly reversed in the case of extra-



calvarial osteoblastomas [1]. Progressive painful swelling, unrelieved by non-steroidal 

anti-inflammatory drugs, is the most frequent clinical presentation. Other clinical 

features of skull osteoblastomas are signs of raised intracranial pressure, cranial 

nerve deficits related to location (e.g. hearing loss, tinnitus, facial palsy), seizures and 

malignant transformation in less than 1% of cases [23]. 

Histologically, osteoblastomas are bone-forming tumours composed of anastomosing 

trabeculae of osteoid and woven bone lined by a layer of activated osteoblasts [WHO 

2013 ref]. They mostly behave as benign tumours, but the pathologic entity of 

‘aggressive osteoblastoma’ has been described [17] for variants of osteoblastoma with 

features encroaching on that of the malignant tumour osteosarcoma.  Subsequent 

terms of ‘pseudomalignant osteoblastoma’ and ‘malignant osteoblastoma’ later 

emerged, with further suggestion that aggressive osteoblastoma is really 

an osteoblastoma-like osteosarcoma [18]. Such borderline tumours can be extremely 

difficult to differentiate [2]; the main distinguishing features being cellular atypia and 

permeation with osteodestructive growth into host bone. 

Indeed, an osteoblastoma-like osteosarcoma was a diagnostic consideration in this 

case given the patient’s history of rapid tumour growth and the lesion’s radiographic 

appearance. Ultimately the lack of malignant histological features (necrosis, 

permeation into host bone and cellular atypia) in the sample made this diagnosis less 

likely. Another bony tumour which is exceedingly common in the frontal sinus is an 

osteoma with ostoblastoma-like features. Again, these tumours can be 

focally very difficult to differentiate from a pure osteoblastoma. They are composed 

primarily of dense, compact (so-called ‘ivory’) or trabecular (so-called 

‘mature’) bone and a paucicellular stroma. Key differences between this entity and 

osteoblastoma are that there is little in the way of osteoblastic rimming, much more 

mature bone formation and marked Pagetoid changes indicating intense bone 

remodelling. 

The term aneurysmal bone cyst (ABC) was coined in 1942 [11] to describe a bone 

lesion with a vascular lining and a characteristic ‘soap-bubble’ roentgenographic 

appearance of expanded bone.  More common in patients under the age of 20, with a 

slight female preponderance, only 3-6% of ABCs arise from the cranium [3]. 



ABCs are described as primary when they arise de novo in healthy bone tissue. In 

recent years, cytogenetic abnormalities have been implicated in the development of 

such lesions by a mechanism of abnormal chromosomal translocation affecting the 

USP6 gene [15]. ABCs are described as secondary when they arise within primary 

bony lesions, such as osteoblastomas. In the case presented here, exposure to 

trauma [24], causing haemorrhage and aberrant vascular proliferation, predisposed to 

the development of a secondary ABC, exhibited in the histological sample by large 

blood-filled cystic spaces with intervening fibrovascular stroma and scattered 

osteoclasts [WHO 2013 ref]. The association between head trauma and osteolytic 

skull lesions – creating a favourable cellular milieu for ABC formation – has been well-

described [6,7,9]. As they contain a multitude of cell types, it has been postulated that 

ABCs represent a restorative reaction to this insult [21]. Moreover, there are several 

reports of ABCs arising in pre-existing lesions during pregnancy [17], or arising de 

novo and growing significantly during pregnancy [8]. 

The trophic effects of oestrogen on bone are well-established [14]. This steroid 

hormone acts by direct and indirect binding to the oestrogen receptor; both alpha and 

beta subtypes have been found to be expressed in osteoblasts, but are notably absent 

from ABCs [4]. Circulating oestrogen levels rise during pregnancy, therefore the gravid 

state certainly has the potential to precipitate progression of bone tumour. 

To the best of the authors’ knowledge, there is only one case report of osteoblastoma 

presenting in pregnancy, although in this report, recurrence was not temporally 

associated with pregnancy itself. Gertzbein and colleagues [5] describe a recurrent 

osteoblastoma of the second thoracic vertebra in a 26 year-old female, who first 

presented whilst in late pregnancy. Despite complete resection of the histologically-

confirmed osteoblastoma, with good neurological recovery, paraparesis returned five 

and a half years later.  Imaging confirmed recurrence of a large, partly calcified tumour 

in the left upper thorax, which was again completely resected. Histological features of 

the recurrent tumour showed increasing maturation of a benign osteoblastoma. 

There is a paucity of literature regarding the association of bone tumours with 

pregnancy, and many reports discuss more aggressive bone tumours such as 

sarcomas [19,22]. A retrospective study of 33 pregnant women studied the effect of 

pregnancy on the behaviour of a variety of primary bone malignancies [25]. The 



authors concluded that pregnancy has no effect on the clinical behaviour of bone 

sarcomas, although this assertion is tempered by the subjective, questionnaire-based 

methods, which yielded equivocal results. More recently, Israeli investigators 

retrospectively studied a cohort of women diagnosed with bone or soft tissue 

sarcomas, finding that even with postpartum deferral of definitive oncological 

treatment, the malignancy did not adversely affect the pregnancy [22]. All subjects in 

an earlier paper by the same group [19] reported disease progression during 

pregnancy, but it is not possible to ascertain if progression was more swift than in non-

gestational counterparts without a direct control group. 

In the case described above, the patient likely already had a slow-growing 

osteoblastoma at the time of the first trauma. Subsequent convergent factors of 

pregnancy (with attendant trophic hormonal effects on bone) and repeated trauma to 

the site likely caused rapid increase in the size of the lesion, most likely by a 

mechanism of bleeding and secondary ABC formation. There is precedent in the 

literature for trauma as a trigger for development of osteolytic bone lesions, including 

ABCs and osteoblastomas, and well-described transformations of benign 

osteoblastomas into more aggressive forms.  However, the role and mechanism of 

pregnancy in perpetuating this abnormal bone growth is unclear.  Pregnancy may be 

overlooked as a contributing factor to progression of bony tumours, which should be 

carefully monitored in the gravid state to avoid patients coming to emergent 

neurosurgical attention. 
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Fig. 1 Pre-operative imaging. a plain skull radiography on index presentation; b axial 

CT imaging; c axial T2-weighted MR imaging, both taken 9 months later. 

 

Fig. 2 Intra-operative photograph showing reflected bicoronal scalp flap (upper) and 

rounded, protuberant bony lesion (lower), with scale marker. 



 

Fig. 3 Haematoxylin and eosin-stained tissue sample at 20-fold magnification. See 

text for description. 

 


