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Abstract

Background
The clinical manifestations of spinal tuberculosis and spinal metastases are often nonspecific. Although
imaging features of these two conditions are usually characteristic, atypical presentations may cause
diagnostic confusion and deserve particular attention.

Case presentation
We report the case of a 59-year-old man who presented with a 1-year history of chest and back pain that
had worsened over the past month. His imaging findings were highly suggestive of spinal tuberculosis;
however, histopathological examination of the surgically resected specimen confirmed a diagnosis of
spinal hemangioendothelioma. We initially misdiagnosed the lesion as tuberculosis based on imaging
alone.

Conclusions
Distinguishing spinal tuberculosis from spinal tumors on clinical grounds remains difficult. Given the
limitations of medical history and imaging in the differential diagnosis, this case underscores the critical
importance of pathological examination for accurate diagnosis and appropriate therapeutic
decisionmaking in spinal hemangioendothelioma.

Background
Although spinal tuberculosis and spinal tumors are often difficult to distinguish clinically, they typically
present with characteristic imaging features that usually facilitate an accurate diagnosis. Tuberculous
spondylitis remains endemic in many developing countries, particularly in settings of poverty and
malnutrition, and it is still relatively common in China, where we have extensive experience in diagnosing
this condition. However, the rising incidence of spinal tumors in modern society poses an increasing
diagnostic challenge.

Here, we report the case of a 59-year-old man who presented with a 1-year history of chest and back
pain. His radiological findings on both computed tomography and magnetic resonance imaging were
highly suggestive of spinal tuberculosis, strongly supporting that initial diagnosis. Surprisingly, however,
histopathological examination of the surgically excised specimen revealed a spinal
hemangioendothelioma.

This case underscores that a definitive diagnosis of either spinal hemangioendothelioma or tuberculosis
should not be based on imaging alone. Clinicians must pay close attention to atypical radiological
features and remain aware that imaging findings can be misleading. Furthermore, pathological
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evaluation is usually indispensable for establishing the final diagnosis, especially in the context of
concurrent endemic tuberculosis and an increasing prevalence of neoplastic spinal lesions. The
presence of drug-resistant tuberculous strains further complicates the clinical landscape, making biopsy
confirmation critical when the presentation is ambiguous.

Case presentation
We describe the case of a 59-year-old man who presented with a 1-year history of chest and back pain
that had worsened over the past month. He reported no low grade fever, evening temperature rise, weight
loss, night sweats, or known malignancy, and there was no family history of tuberculosis. Physical
examination revealed mild percussion tenderness over the T11 vertebral region. Laboratory findings
were unremarkable except for mildly elevated C-reactive protein, erythrocyte sedimentation rate, and
alkaline phosphatase; hemoglobin, white blood cell count, and procalcitonin were within normal limits.

Computed tomography (CT) of the chest and thoracic spine demonstrated pleural thickening and
scattered small foci of pulmonary fibroblastic proliferation throughout both lungs, as well as an
osteolytic lesion involving the T11 vertebral body with sparing of the intervertebral disc space (Fig. 1).
Magnetic resonance imaging (MRI) of the thoracic spine showed similar changes in the T11 vertebral
body. In addition, a granuloma like soft tissue mass was observed beneath the anterior longitudinal
ligament (Fig. 2AB), and bilateral pedicles of T11 were also involved (Fig. 3).

CT was particularly useful in delineating the extent of bony destruction and vertebral involvement. The
lesions appeared lytic, without matrix calcification, and showed disruption of the posterior vertebral
cortex with variable soft-tissue extension into the spinal canal. Bony expansion of the pedicles and
laminae was evident on the CT scan, along with prominent osteolytic bone destruction.

Given the high endemicity of tuberculosis in our region, the absence of a history of malignancy, and the
presence of pleural thickening and pulmonary fibrotic foci, a preliminary diagnosis of spinal tuberculosis
was considered. Furthermore, the imaging findings-including anterior destruction of the T11 vertebral
body, preservation of the adjacent disc space, and presence of a sequestrum were highly consistent with
typical features of tuberculous spondylitis [1, 2].

We performed radical debridement, bone autograft reconstruction, and internal fixation through a
posterior approach. Intraoperatively, the subligamentous mass was found to consist mainly of
granulation tissue and hemorrhagic exudate, with no abscess or purulent material. Postoperatively,
antituberculous therapy was continued, and the patient recovered uneventfully. However,
histopathological examination of the excised specimen revealed a hemangioendothelioma (Fig. 4AB). In
addition, culture for Mycobacterium tuberculosis and acid-fast bacillus smear were both negative. Thus,
the final diagnosis was confirmed as spinal hemangioendothelioma, rather than metastatic carcinoma.

Histopathological examination (hematoxylin and eosin staining, x400) showed irregular vascular lumina
filled with red blood cells, osteolytic bone destruction with tumor erosion, diffuse endothelial cell
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dysplasia-a hallmark of hemangioendothelioma and pathological mitotic figures.

Discussion
Most vascular tumors affecting the spine are hemangiomas, which are benign in nature. Historically,
many malignant vascular neoplasms were broadly classified as hemangioendotheliomas; however,
recent efforts have refined this classification into distinct subtypes, including angiosarcoma, epithelioid
hemangioendothelioma, and hemangioendothelioma. Hemangioendothelioma is a low grade tumor with
a biological behavior intermediate between that of hemangioma and angiosarcoma, and it rarely
metastasizes distantly. In contrast, angiosarcoma is a high grade malignancy with a much higher
propensity for distant metastasis.

Because tuberculosis remains highly prevalent in China, our surgeons are often more inclined to
consider spinal tuberculosis over primary vascular tumors, as occurred in the present case. Given the
limited diagnostic value of medical history and physical examination in this differential, we relied heavily
on CT and MRI findings. In this patient, the imaging features were highly typical of tuberculosis;
consequently, we maintained a diagnosis of tuberculous spondylitis until histopathological examination
of the excised specimen ultimately confirmed hemangioendothelioma.

Bone contains a complex network of vascular tissue. Arterial inflow is delivered through a plexus of
small arteries and arterioles, while venous drainage from the medullary cavity occurs via venules and
larger venous plexuses. The periosteum also possesses a rich supply of blood vessels and lymphatics.
Extensive vascular communication between the cortex and medullary canal is maintained through the
haversian and Volkmann canals. Despite this elaborate vascular architecture, primary vascular bone
tumors are rare, and knowledge regarding their optimal management remains limited.

The most common benign vascular tumors involving bone—including hemangiomas, cystic
angiomatosis (disseminated skeletal angiomatosis), lymphangiomatosis, and glomus tumors are
infrequently encountered by pathologists. Malignant primary vascular tumors of bone, such as
hemangioendothelioma, hemangiopericytoma, and angiosarcoma, are also rare.

Historically, the term hemangioendothelioma was applied broadly to a variety of vascular lesions [3]. In
1943, Stout [3] established diagnostic criteria for malignant vascular tumors, which he designated as
hemangioendothelioma. Subsequently, other entities—including epithelioid hemangioendothelioma,
epithelioid hemangioma, and angiosarcoma have been distinguished from this broad category, leaving a
small residual group of lesions that are now classified as hemangioendotheliomas, i.e., low‑grade
malignant vascular neoplasms [4–7].

In general, patients with hemangioendothelioma range in age from 20 to 80 years, and approximately
one quarter present with multicentric lesions [8]. The tumor predominantly involves the lower extremities
[9, 10], with more than half of cases arising in the tibia or femur; fewer than 10% of all such lesions occur
in the vertebral column.
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Hemangioendothelioma has characteristic histopathological features. The tumor is vasoproliferative,
with plump endothelial cells lining vascular spaces. Large, well defined vascular channels are rarely
identified in the tumor center, in contrast to the periphery, where such channels are more common. The
endothelial cells exhibit eosinophilic cytoplasm. In less vascularized areas, the endothelial cells are
arranged in cord like or nested patterns. Mitotic activity is typically scarce in these tumors.

The histopathological findings of the excised specimen ultimately confirmed our misdiagnosis. In
retrospect, the erroneous diagnosis likely resulted from overlooking the involvement of the vertebral
pedicle and intervertebral space. Pedicle erosion is more frequently observed in spinal metastases in
conjunction with vertebral body destruction [11]. It has been reported that pedicle involvement in spinal
tuberculosis is usually associated with relatively severe vertebral body and disc destruction, a wide
prevertebral abscess, and marked kyphotic deformity, which typically manifest in the late stages of the
disease [11]. In our case, the left pedicle of T11 was destroyed without severe vertebral body or disc
destruction or significant kyphotic deformity. Although it remains difficult to ascertain whether the
destruction represented a primary metastatic focus or secondary spread from the T11 vertebral body,
these findings were nevertheless helpful in the differential diagnosis.

Fortunately, the misdiagnosis did not result in adverse clinical consequences; however, several important
lessons can be drawn from this case. Multiple imaging modalities including plain radiography, nuclear
medicine techniques, myelography, positron emission tomography, CT, and MRI play essential roles in
the evaluation and characterization of spinal lesions. In our patient, MRI showed evidence of cord
compression but was not informative for a pre-biopsy diagnosis; the tumor appeared hypointense on T1-
weighted images and hyperintense on T2-weighted images. Although these sequences can achieve high
sensitivity and specificity, no single imaging modality is sufficient for a definitive diagnosis. Clinicians
must therefore understand the strengths and limitations of each technique. Moreover, appropriate
diagnostic procedures should be performed before initiating any treatment. CT-guided percutaneous
spinal biopsy has been widely adopted and proven to be a safe, effective, and accurate method [12–14].
Alternatively, a purified protein derivative (PPD) skin test should be considered prior to diagnosing
tuberculosis, as it generally yields a strong positive result in patients with active tuberculosis who are not
immunocompromised or malnourished.

Conclusions
Although spinal tuberculosis and spinal tumors typically exhibit characteristic imaging features that aid
in diagnosis, we advise against relying solely on imaging for a definitive diagnosis of either condition.
Greater attention should be paid to atypical radiological presentations, and histopathological
examination is generally indispensable for final confirmation.
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Figure 1

Thoracic spine CT scan showing osteolytic lesions involving the anterior aspect of the T11 vertebral
body, with sparing of the intervertebral disc space
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Figure 2

Sagittal T1‑weighted (A) and T2‑weighted (B) MR images demonstrating destruction of the anterior
portion of the vertebral body, with mild involvement of the adjacent disc space. A subligamentous
soft‑tissue mass is slightly enlarged, and its rim shows no obvious enhancement.
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Figure 3

Axial gadolinium‑enhanced T2‑weighted MRI showing near‑complete destruction of the T11 vertebral
body, with extension of the lesion into both pedicles.
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Figure 4

Histopathological examination of the excised specimen (hematoxylin‑eosin staining, ×400) reveals
irregular vascular lumina filled with numerous red blood cells, osteolytic bone destruction with tumor
erosion, diffuse endothelial cell dysplasia (characteristic of hemangioendothelioma), and pathological
mitotic figures.
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