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Nasal osteoblastoma (OB) is a rare and locally aggressive osteogenic tumor that has rarely been reported, and there is a lack of effective evidence data for its diagnosis and treatment. In this study, we report a 31-year-old female patient who presented with nasal congestion and associated progressive painless swelling of the left maxillofacial region. A preoperative computed tomography (CT) examination of the paranasal sinuses was performed, and based on the imaging presentation, the surgeon was unable to differentiate between OB, osteoid osteoma (OO), fibrous dysplasia of bone (FDB) and osteoblastic fibroma (OF). After excluding contraindications to surgery, the patient underwent nasal endoscopic excision of the left nasal mass, which was found to be gravel-like and difficult to remove cleanly during the operation. The mass was brittle and bled easily, resulting in inadequate exposure of the operative field, prolonged operation time, and substantial intraoperative blood loss. This indicates that definite preoperative diagnosis (biopsy of deeper parts of the mass is recommended) and appropriate preoperative preparations (e.g., preoperative angiography and embolization, adequate blood preparation) are very important. The intraoperative frozen and postoperative pathological results clearly identified the tumor as OB. No local recurrence of the tumor was observed at the 11-month postoperative follow-up.
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Introduction

Osteoblastoma (OB) is a locally aggressive osteogenic tumor that is of intermediate malignancy between benign and malignant (1). OB is a rare clinical disease, accounting for less than 1% of primary bone tumors and occurring predominantly in patients 10-20 years old. OB can occur in multiple parts of the body, most commonly in the spine, followed by the long bones of the limbs, and it occurs in approximately 18-20% of the craniofacial bones (1, 2). Among the craniofacial bones, OB is commonly found in the maxilla, frontal bone and mandible, with localized pain and swelling as the initial symptoms (3–5). In contrast, when OB occurs in the nasal cavity or sinuses, the tumor has clear borders within the structures of the nasal cavity and sinuses, and it usually grows in an expansile manner, easily remodeling without destroying the adjacent bones (4, 6). Because OB growth in the nasal cavity or sinuses is very seldom observed, relevant reports are rare, which makes OB in the nasal cavity or sinuses challenging to diagnose and treat. Herein, we report a case of OB that occurred in the left nasal region, focusing on the clinical diagnostic points and surgical approach, with the aim of improving the diagnosis and treatment of OB in clinical practice.





Case report

This case report presents a 31-year-old woman who was admitted to the hospital with “recurrent nasal congestion for 3 years, aggravated with left maxillofacial swelling for 1 year”. The patient had recurrent nasal congestion for the past 3 years, especially in the left nasal cavity. Unfortunately, she exhibited painless progressive swelling of the left maxillofacial region for the past 1 year, and the symptoms of nasal congestion on the left side continued to worsen without other symptoms, such as nasal itching, sneezing or runny nose. The patient had a history of chronic rhinitis and had undergone bilateral inferior turbinate plasma ablation for “nasal congestion” in the hospital. At admission, the main symptoms and signs of the patient were obvious nasal congestion on the left side and progressive swelling of the left maxillofacial region without pain.

After admission to the hospital, the patient underwent relevant examinations. Electronic nasal endoscopy was not performed because the swelling was found to completely block the left nasal cavity during anterior rhinoscopy. Subsequently, a CT scan of the paranasal sinuses was performed (see Figure 1) and showed a localized area of dilated low-density bone destruction in the left maxilla near the maxillary sinus and nasal tract, with a size of approximately 5.1 cm * 3.1 cm * 2.4 cm. The boundary of the lesion was clear and suggested a thin shell of calcification. Large flakes of calcification and ossification were observed in the lesion. The lesion obstructed the left middle and lower nasal passages and invaded the left inferior turbinate and the left nasolacrimal duct, surrounded by the adjacent maxillary sinus with localized bone resorption and thinning of the medial wall of the left maxillary sinus, the nasal septum, and the left side of the superior alveolus. The periosteal reaction was not obvious, and there was no surrounding soft tissue mass. The imaging physician diagnosed the abnormal density of the left maxillary sinus as potentially an OO or tumor-like lesion, FDB, or OF, and further clarification of the diagnosis with clinical examination or MRI was recommended. Thus, it was difficult for the imaging physician to identify this lesion on CT alone.




Figure 1 | CT images of a patient with an OB in the left nasal cavity. (A) Coronal CT showing swelling blocking the left nasal cavity and originating from the inferior turbinate bone, with clearly defined bone between the mass and the surrounding sinus area. Blue dotted line: boundary of the mass. Blue asterisk: left inferior turbinate. Blue arrow: possible growth direction of the mass. (B) Axial CT showing a large and well-circumscribed mass compressing adjacent structures such as the left inferior turbinate and maxillary sinus.



Sequential CT imaging showed that the mass was growing outward and compressing the medial wall of the left maxillary sinus, the nasal septum, and the superior alveolus. Since the border between the left inferior turbinate bone and the high-density shadow of the mass was unclear, we speculated that the mass might originate from the inferior turbinate bone. Combined with the patient’s clinical symptoms and signs, we preoperatively considered that the patient’s left nasal mass might be OB or OF. Therefore, the patient was scheduled for elective resection of the left nasal mass.

During the operation, we found that the mass (Figure 2) was soft and “gravel-like”, and it was difficult to completely remove and clean up. In addition, due to the large amount of bleeding during removal of the mass, the surgical field could not be exposed clearly, resulting in a prolonged operative time (the total operation time was 155 minutes), which in turn further increased the intraoperative bleeding (the final volume of bleeding was approximately 1000 mL). Laboratory tests indicated that the patient’s preoperative hemoglobin level was 127 g/L, while the postoperative hemoglobin level was only 72 g/L. The postoperative pathological findings (Figure 3) showed that the mass consisted of a large amount of irregularly calcified bone-like tissue, proliferating fibers and blood vessels, and osteoblasts were seen around the bone trabeculae. Based on the patient’s clinical presentation and imaging findings, the mass was consistent with OB-like changes in the left nasal cavity. The patient was discharged from the hospital and underwent follow-up for 11 months, over which time the nasal congestion and facial swelling improved significantly. Follow-up nasal endoscopy showed that the patient’s left nasal mucosa recovered well, and CT of the paranasal sinuses did not show any recurrence of the mass.




Figure 2 | (A) Intraoperative nasal endoscopy revealed a soft mass with gravel-like changes in the left nasal cavity, which bled heavily when touched, blurring the surgical field. (B) After the mass was removed, the enlarged maxillary sinus opening was visible under the nasal endoscope, and the middle turbinate and the medial wall of the maxillary sinus were not invaded by the mass.






Figure 3 | Image of the left nasal mass gross specimen and tissue. (A) Total volume of tumor removed during surgery. (B) High magnification view of histologic image demonstrating massive irregularly calcified bone-like tissues, proliferated fibers and blood vessels, as well as osteoblasts around the trabecular bone (hematoxylin-eosin, original magnification 100×).







Differential diagnosis

OB must be distinguished from FDB, OF and OO, as they have very similar imaging presentations (1), especially when the mass occurs on the maxillofacial bone. There is no major difference between their density presentation on CT, and their clinical manifestations and characteristics, growth patterns and clarity of the lesion boundary are the main points of differentiation (1, 7), which are worthy of attention in the process of clinical diagnosis.

FDB: Patients often present with a painless bony bulge; it is only when the mass enlarges and compresses the surrounding tissues that it causes the corresponding clinical symptoms, such as nasal congestion when the nasal sinuses are involved (8, 9). FDB is characterized by hypertrophy of the sinus wall on CT, involving multiple bones, and the lesions are often diffuse and poorly demarcated from the surrounding normal tissue, typically showing “ground glass-like” changes. The lesion usually contains a soft tissue density shadow above the muscle and a speckled, flocculent calcium-like high-density shadow, which corresponds to hyperplastic fibrous tissue and FDB. In addition, FDB can be malignant in the clinic (8, 10, 11).

OF: OF is also called cemento-ossifying fibroma. The disease tends to occur in adolescents. Based on the imaging features, OF occurring in childhood or adolescence can be subdivided into juvenile trabecular OF and juvenile psammomatoid OF (12). Clinically, OF mainly presents as painless and progressive facial swelling. The lesion is well defined and appears as a “ground glass-like” slightly high- or high-density shadow on the CT bone window, with internal cystic cavity formation sometimes accompanied by denser foci of punctate calcification; some of the lesions may have an “eggshell-like” bone shell formation around the periphery (13), with an annular or curved low-density shadow on the inner side. The lesions occur in the bone cortex, showing osteolytic bone destruction, often with uneven density, accompanied by thinning of the bone cortex with clearer borders than FDB, narrowing of the medullary cavity, and no soft tissue masses. If the lesion is predominantly fibrous tissue, it appears as a cystic lesion on X-ray and CT with a round or irregularly shaped bone destruction area, with single or multiple areas of bone swelling, mostly with clear osteosclerotic margins, not involving the epiphysis, and generally without periosteal reaction. If the lesion is predominantly bone tissue, the lesion appears as a sclerotic lesion on X-ray and CT with a high density similar to normal bone, and in some cases even a uniform dense bone mass (12–14).

OO: OO and OB are both benign bone-forming tumors, but OO is not locally aggressive and generally has a low probability of malignancy (15, 16). In terms of clinical signs and symptoms, both present with pain, local tissue swelling and tenderness. However, the pain in OO is typically worse and more frequent at night and is relieved with the use of nonsteroidal anti-inflammatory drugs (NSAIDs). In contrast, the pain symptoms of OB are milder than those of OO and do not worsen at night, but the pain and local masses develop progressively (15), and the use of NSAIDs does not relieve the pain symptoms. The disease has a long course, and the masses tend to develop gradually and become larger. OO appears as an isolated bony mass with well-defined borders on CT, often with central mineralization without soft tissue density and with varying degrees of sclerosis of the surrounding tissue, and the volume of the lesion is usually less than 2 cm in diameter (17). The typical CT presentation of OB also shows mineralization in the central area of the lesion, with expansive bone remodeling, peripheral reactive sclerosis and a thin marginal shell (15, 18, 19). The most important difference between OO and OB in CT imaging is whether the bony marginal area of the tumor is invasive to other surrounding tissues. However, in clinical practice, not all patients’ CT images are clearly distinguishable, so the differential diagnosis of OO and OB is difficult when the clinical features and imaging manifestations of the mass are not typical.





Discussion

The clinical presentation of OB is nonspecific. Its preoperative diagnosis mainly relies on imaging and pathological examinations, with the main imaging examination methods including CT and MRI. CT imaging of OB has shown that bone shells of uneven thickness can form around the tumor, and calcification of different shapes can be seen inside the tumor. The MRI findings of osteoblastoma are not specific compared to those of other bone tumors. On T1-weighted imaging, osteoblastoma lesions show low- to moderate-intensity signals. The presentation on T2-weighted imaging is more varied, with low-, medium-, or high-intensity signals in different cases. Calcification shadows inside the lesion may show different degrees of hypointensity on T2-weighted imaging, and osteosclerosis around the lesion is characterized by annular low-intensity shadows on T2 imaging (20, 21). Compared with CT, MRI has advantages in showing the tumor scope, soft tissue masses, peripheral edema, and relationship with surrounding tissues; however, it is inferior to CT in showing scattered areas of spotty calcification inside the tumor, degree of damage to cortical bone, and sclerotic edges around the lesion (22). CT offers very high resolution and can directly display bone destruction and bone shell morphology. Additionally, CT can reveal fine calcification and ossification inside the lesion and the sclerotic edge of the bone cortex to determine whether the bone cortex is interrupted. Hence, CT is still the most effective imaging method for OB (15, 23). Preoperative CT can be used to accurately display and locate the tumor and determine the degree of bone involvement, which is of great value in preoperative staging and surgical planning (24–26).

However, the paranasal sinus CT results of this patient showed that the mass had a mixed-density appearance, with mainly high-density shadows, which did not distinguish it from OO, OF, or FDB, as previously described. Although the most effective treatment for these diseases is complete surgical excision of the mass (10, 13, 15), the preoperative preparation and intraoperative techniques are different. If the doctor is still unable to make a definite diagnosis before surgery using a combination of clinical symptoms, signs and imaging findings, then preoperative pathological examination can be considered. In six cases of sinus OB reported by Ning Ma et al. (27), none of which could be diagnosed preoperatively, pathological tissues were routinely taken for preoperative biopsy, but the small amount of pathological tissue sampled and the shallow location did not provide sufficient appropriate pathological tissues for the pathology department. This suggests that special attention should be given to obtaining deeper tissue samples during preoperative biopsy of OBs.

Nasal OB is a rare disease with few clinical reports, and there is a lack of evidence and consensus on effective treatment. According to the available literature, surgery remains the most effective treatment for OB (15). Since the disease has locally aggressive behavior and can cause damage to the surrounding tissue and bone, the choice of the appropriate surgical approach depends largely on the location and extent of tumor invasion. Intralesional curettage and en bloc resection are the most common surgical treatments for this disease (15, 18). Compared with other benign tumors, such as OO, OB has a relatively high recurrence rate, so surgical en bloc resection can effectively reduce tumor recurrence (15, 28). When the mass is confined to the nasal cavity or sinuses, nasal endoscopic surgery is the best surgical approach. However, if the mass is large or invades surrounding tissues, making surgical excision with nasal endoscopy difficult, other surgical approaches, such as the open approach, should be considered.

In this case report, the patient’s preoperative diagnosis was a left-sided nasal OO. Since it was a localized, isolated lesion with clear borders and a well-defined hard border surrounding it, the operator believed that complete resection of the lesion would be possible along the bony border during surgical excision and thus performed only routine preoperative preparation. However, during surgical resection, the mass, although of bony origin, was found to be soft, gravel-like, brittle, and prone to bleeding. Intraoperative bleeding caused an unclear field, which made the operation more difficult and significantly lengthened the operation, further increasing intraoperative bleeding and other potential risks, such as those due to surgical anesthesia. Postoperative blood analysis revealed that the patient’s hemoglobin volume was reduced by more than half compared to the preoperative volume, further confirming the high intraoperative blood loss of this patient.

In summary, this case suggests that OB tumors may have abundant blood flow. Preoperative blood preparation and intraoperative bleeding control are important. As a consequence, preoperative prophylactic angiography and embolization as well as adequate blood preparation should be comprehensively considered when dealing with patients of the same type. During the operation, autologous blood transfusion can be performed to effectively control the patient’s blood pressure to further reduce the risk of intraoperative bleeding.





Conclusion

Based on this case review, we can draw the following conclusions. First, for progressive nasal congestion for which conventional treatment in the clinic is ineffective, it is necessary to improve in-depth examinations, such as CT scans of the paranasal sinuses, to avoid missing a diagnosis of related tumor-like diseases. Second, for nasal bone tumor diseases with an unclear diagnosis after preoperative CT examination, it is recommended to improve pathological examinations before surgery and try to collect deeper tissue samples during biopsy to clarify the diagnosis. Finally, if the preoperative diagnosis of nasal OB is definitive, preoperative angiography and embolization and adequate blood preparation should be considered sufficiently. During the operation, autologous blood transfusion and active blood pressure control can be performed to further reduce the risk of intraoperative bleeding.
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