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INTRODUCTION

The spine represents the most frequent site of skeletal metas-
tasis. Of the malignant tumors that secondarily involve the spine, 
carcinomas of the lung, breast, and prostate are most frequently 
encountered (1).

Magnetic resonance imaging (MRI) is a powerful diagnostic 
tool that can be used to distinguish spinal metastasis from infec-
tious spondylodiscitis (2). Typical spinal metastasis shows com-
plete replacement of normal bone marrow in the involved non-
contiguous vertebrae. Destruction of vertebral bodies with com-
pression fracture is occasionally visible. Paraspinal or epidural 
soft tissue infiltration also implies spinal metastasis, and pedicle 
involvement can be seen (1). However, it is challenging to dif-

ferentiate spinal metastasis from infectious spondylodiscitis in 
the presence of only diffuse bone marrow infiltration with para-
spinal soft tissue infiltration in contiguous vertebrae without 
significant vertebral body collapse or destruction. Furthermore, 
if the patient has ambiguous laboratory findings and clinical 
symptoms, an accurate diagnosis can be more difficult to reach.

We experienced an unusual case of breast cancer spinal me-
tastasis that mimicked findings of infectious spondylodiscitis 
on MRI. 

CASE REPORT

A 75-year-old woman was admitted to our hospital with com-
plaints of right upper extremity weakness and left shoulder pain 
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for 2 months. She had a history of modified radical mastectomy 
and lymph node dissection for invasive ductal carcinoma of the 
left breast 3 months prior. There was no evidence of local recur-
rence in her breast. The patients’ vital signs were stable and she 

had no fever. In laboratory studies, complete blood cell count 
showed mild leukocytosis (10100/mm3 with 7480/mm3 neutro-
phils), hemoglobin level of 13.8 g/dL, and platelet count of 
227000/mm3. C-reactive protein (CRP) was mildly elevated (4.3 
mg/dL). Blood urea nitrogen level was 32.0 mg/dL, and creatinine 
level was within normal range. The blood culture was negative.

Plain radiography showed only mild disc space narrowing 
and endplate irregularity in the lower cervical spine without sig-
nificant destruction or collapse of vertebral bodies (Fig. 1). The 
initial cervical spine MRI showed diffuse bone marrow infiltra-
tions at contiguous C4 to T1 vertebrae without cortical destruc-
tion or vertebral body collapse. The intervertebral disc and disc 
space were relatively spared. Additionally, paraspinal soft tissue 
infiltrative change was also visible (Fig. 2). These MRI findings 
were not compatible with either spinal metastasis or infectious 
spondylodiscitis. However, the contiguous involvement of > 5 
vertebrae without significant cortical destruction favored the 

Fig. 1. Plain radiography of the cervical spine shows mild disc space 
narrowing and endplate changes in the lower cervical spine. There is 
no significant destruction or collapse of vertebral bodies; and trabecu-
lae of vertebral bodies are preserved.

Fig. 2. Initial cervical spine MRI of the 75-year-old female patient. Sagittal (A) and axial (D) T1-weighted MR images show abnormal marrow in-
filtrations (arrows) in continuous cervical vertebrae without significant destruction or collapse of vertebral bodies. Sagittal (B) and axial (E) T2-
weighted MR images show relatively preserved intervertebral disc space (arrowhead) and loss of definition in the endplates. The signal intensities 
of intervertebral discs are slightly decreased, as compared to the other uninvolved segments. Sagittal (C) and axial (F) contrast-enhanced fat-
saturated T1-weighted MR images show enhancement of bone marrow infiltrations and paraspinal soft tissue infiltrative changes (blank arrows). 
There is no significant enhancement of the intervertebral disc.
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diagnosis of infectious spondylodiscitis, such as tuberculous 
spondylodiscitis, than spinal metastasis. After cervical spine 
MRI, intravenous vancomycin treatment was started. However, 
there was no improvement of clinical symptoms after 10 days of 
vancomycin treatment. Thus, computed tomography (CT)-guid-

ed biopsy was performed at C6 and C7 vertebral bodies for an 
accurate diagnosis. The histologic specimen showed the pres-
ence of cells with hyperchromatic nuclei and large eosinophilic 
cytoplasm. The cells were arranged in nests and glandular-like 
structures and located between segments of bone and within 

Fig. 4. Follow-up cervical spine MRI after 2 weeks. Sagittal (A) and axial (D) T1-weighted MR images show more prominent marrow infiltrations 
(arrows) extending to posterior columns. Vertebral body heights and disc spaces (arrowheads) are still preserved on sagittal (B) and axial (E) T2-
weighted MR images. More prominent paraspinal soft tissue infiltrative changes (blank arrows) with epidural extension and posterior ligamen-
tous complex involvement are also noted in the sagittal (C) and axial (F) contrast-enhanced fat-saturated T1-weighted MR images.
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Fig. 3. The histologic specimen from C6 and C7 vertebrae shows the presence of cells with hyperchromatic nuclei and large eosinophilic cyto-
plasm (blank arrow). The cells are arranged in nests and glandular-like structures between segments of bone and within bone marrow spaces (ar-
rows; A, B). The cells show strong immunoreactivity for cytokeratin, which is one of the representative immunohistochemical markers for breast 
cancer (C). These histological results provide evidence of metastatic invasive ductal carcinoma.
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bone marrow spaces (Fig. 3). These histological results provided 
evidence for metastatic breast invasive ductal carcinoma.

On the follow-up MRI after 2 weeks, diffuse bone marrow in-
filtrations were more prominent, and the paraspinal soft tissue 
infiltrative change also extended to the epidural space. Never-
theless, the vertebral body heights and endplates were still pre-
served without collapse or compression fracture (Fig. 4). 

Subsequently, the patient presented with a drowsy mentality, 
disorientation, and general weakness. However, the patient’s fam-
ily refused spinal surgery or intensive care unit treatment. Final-
ly, the patient expired due to respiratory failure.

DISCUSSION

The spine is one of the most common sites of metastasis in 
many cancers such as breast, prostate, thyroid, and lung cancers. 
About 60–70% of patients with malignancies have spinal me-
tastasis (3, 4).

On MRI, spinal metastasis shows diffuse vertebral body de-
struction, low signal intensity on T1-weighted image, and iso- 
or high signal intensity on T2-weighted image of bone marrow 
in non-contiguous vertebrae (5). The heights of involved verte-
bral bodies are usually decreased. However, intervertebral disc 
and disc space are relatively preserved, and paraspinal soft tis-
sue phlegmon or abscess is uncommon (6).

On the other hand, MRI of infectious spondylodiscitis shows 
bone marrow infiltrations in contiguous spinal segments with 
low signal intensity on T1-weighted image and high signal in-
tensity on T2-weighted image of the vertebral body and end-
plate. Destruction of vertebral bodies and endplates is not as 
prominent as in spinal metastasis, and only the cortical discon-
tinuity of endplates may be visible. In pyogenic spondylodisci-
tis, fluid-like signal intensity and enhancement are seen in the 
involved intervertebral disc, which is relatively spared in tuber-
culous spondylodiscitis until the late stage. Paraspinal abscess 
or intra-osseous abscess is another typical MRI finding of infec-
tious spondylodiscitis, which is relatively larger in tuberculous 
spondylodiscitis than pyogenic spondylodiscitis. Subligamen-
tous spread of inflammatory soft tissue and multi-level contigu-
ous or non-contiguous involvements are also seen in tubercu-
lous spondylodiscitis (2, 7). Some known atypical patterns of 
infectious spondylodiscitis on MRI include involvement of only 

1 vertebral body, involvement of 1 vertebral body and 1 disc, 
and involvement of 2 bodies without intervening disc involve-
ment, which may be difficult to differentiate from a neoplastic 
condition (2, 8). Gillams et al. (9) reported the appearance of 
the temporal evolution and resolution of infectious spondylo-
discitis among the 25 patients who underwent MRI. Two of 25 
patients (8%) showed atypical infectious spondylodiscitis char-
acterized by abnormal signal changes in 2 adjacent vertebral 
bodies without abnormal findings in the intervening disc mim-
icking a neoplastic condition, which became abnormal on the 
follow-up MRI.

Our case was a very confusing case of spinal metastasis that 
mimicked findings of infectious spondylodiscitis. On MRI, dif-
fuse bone marrow infiltrations in 5 contiguous cervical verte-
brae with paraspinal soft tissue infiltrative changes were visible. 
To the best of our knowledge, there is no reported case of spinal 
metastasis in ≥ 5 contiguous vertebrae seen on MRI. Tubercu-
losis can involve ≥ 3 contiguous or non-contiguous vertebrae, 
which is not the typical finding in spinal metastasis or pyogenic 
spondylodiscitis. Intervertebral discs and disc spaces were rela-
tively spared, which is a possible finding in both spinal metasta-
sis and tuberculous spondylodiscitis. However, there was no 
significant destruction or collapse of vertebral bodies, and no 
significant abscess formation, which is more characteristic of 
tuberculosis than pyogenic infection. Epidural extension of the 
paraspinal soft tissue infiltration was observed on the follow-up 
MRI, but there was no significant paraspinal abscess formation. 
These MRI findings were not compatible with infectious spon-
dylodiscitis (including both pyogenic and tuberculous) or spi-
nal metastasis. Laboratory findings of mild leukocytosis and el-
evated CRP levels made the diagnosis more difficult. The many 
changes in cervical vertebrae were confirmed as metastasis, and 
not infection, only after histopathological studies using a CT-
guided approach. 

In retrospect, despite its likeness to infectious spondylodisci-
tis, more specifically tuberculous spondylodiscitis, the MRI 
findings of involvement of marrow in ≥ 5 contiguous vertebrae 
and paraspinal soft tissue infiltrative change with relatively pre-
served intervertebral discs and vertebral body cortex were more 
highly indicative of spinal metastasis than infectious spondylo-
discitis. However, the differential diagnosis may still be difficult 
in similar cases in future. A patient’s history of pre-existing ma-
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lignancy should also be additionally considered in the differen-
tial diagnosis; and furthermore, histopathological confirmation 
by CT-guided biopsy should be performed.
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감염성 척추염과 유사하게 보였던 연속적 척추 전이의 증례

이철민1 · 이승훈1* · 배지윤2

자기공명영상은 척추 전이암을 찾는 데 가장 민감도가 높은 검사이며, 특징적인 소견으로 다른 정상변이, 염증성 질환, 양성 

병변 등과 구분된다. 그러나 드물게 척추 전이의 소견이 감염성 척추염처럼 보이는 경우가 보고되었으며, 저자들의 경우도 

유방암 환자의 척추 전이의 소견이 감염성 척추염과 유사하게 보였던 비전형적 소견을 경험하여 이의 영상 소견을 보고하고

자 한다. 경추 자기공명영상에서 경추체의 압박골절이나 피질골의 파괴없이 연속적으로 다섯 수준의 경추체에 미만성 골수

침윤을 보였으며 척추주위로 연부조직 침윤이 매우 두드러졌다. 이러한 자기공명영상 소견은 척추 전이보다는 결핵성 척추

염과 같은 감염성 질환에 좀더 부합하는 소견이라고 판단하였다. 정맥 내 항생제투여가 시작되었으나 환자의 임상증상은 악

화되었다. 전산화단층촬영 유도하 척추생검을 시행하였고, 조직학적 확인결과, 유방암의 척추 전이로 최종 진단되었다.
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