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The value of CT-guided percutaneous biopsy in the
clinical diagnosis of spinal lesions
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[Abstract] Objective To evaluate the value of CT-guided percutaneous biopsy in the clinical
diagnosis of spinal lesions. Methods One hundred and twenty-seven cases of spinal lesions confirmed
by surgical pathology and (or) clinical follow-up were retrospectively analyzed. All patients underwent
CT-guided percutaneous biopsy. The biopsy sites included 5 cervical segments,50 thoracic segments,58
lumbar segments and 14 sacral segments. All biopsy specimens were sent to the Department of
Pathology for histopathological examination. All cases were determined the final diagnosis by follow up
operation pathology and (or) clinical follow-up. Therefore, the accuracy of pathological diagnosis was
evaluated, and the accuracy, sensitivity and specificity of different imaging diagnosis were calculated and
compared with the pathological diagnosis of biopsy. Results The success rate of biopsy in 127 cases

was 99.21% (126/127). None of the patients had serious complications. One hundred and nineteen cases
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(56 malignant lesions, 63 benign lesions) got clear diagnosis by biopsy, and 7 cases could not be
diagnosed clearly or had negative results. After clinical follow-up and (or) pathologic results
confirmed, there were 67 benign lesions and 60 malignant lesions in 127 cases,and the total diagnostic
accuracy was 92. 06% (116/126). The diagnostic accuracy of malignant and benign lesions were
93.33% (56/60) and 90. 91% (60/66) respectively, and there was no statistical significance (XZ =
0.03,P=0.863). The diagnostic accuracy of CT, MRI and nuclear medical imaging for spinal lesions
were 69. 54 % ,68. 48% and 75. 64 % ,respectively, which were significantly lower than that of biopsy.

Conclusions

Percutaneous spinal biopsy under the CT-guided has the advantages of safe, effective,

minimally invasive and high accuracy, which can make up for the limitation of the low accuracy rate of

simple imaging diagnosis,and it is a good way to clear the diagnosis of spinal lesions.
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Tab 1 Clinical characteristic of patients with spinal lesions
Patient characteristics Data
Number of biopsies 127
Age (y) 57.18 % 14.29 (10 - 77)
Sex [n (%) ]
Male 59 (46.46)
Female 68 (53.54)
Spine site [n (%) ]
Cervical vertebra 5 (3.94)
Thoracic vertebra 50 (39.37)

58 (45.67)
14 (11.02)

Lumbar vertebra

Sacral vertebra

Modalities [7n (%) ]

CT 46 (21.30)

MRI 92 (42.59)

SPECT or PET/CT 78 (6.11)
Samples sizes (n)

<1 cm 41

1-2cm 72

>2 cm 13

SPECT ; Single-photon emission computed tomography; PET/CT:

Positron emission computed tomography.
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Following the predetermined puncturing path, we used a core needle bone biopsy system to get the specimen. The puncture needle was taken

out of the core needle after reaching the edge of the lesion (A and B). Then core needle was continuously inserted 2. 5 cm through rotating

cutting needle (C and D).
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Fig 1 The procedure for obtaining sample of CT-guided percutaneous biopsy
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A 24-year-old male: MRI just revealed abnormal signal in T12 vertebrae, and CT-guided percutaneous biopsy confirmed it as cavernous

hemangioma finally.
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Fig 2 CT-guided percutaneous biopsy of cavernous hemangioma lesion

A 43-year-old female: MRI report considered that T1 vertebral lesion may be a malignant tumor,and CT-guided percutaneous biopsy clearly

confirmed it as marginal zone B-cell lymphoma involving bone tissue.
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Fig 3 CT-guided percutaneous biopsy of marginal zone B-cell lymphoma lesion
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Tab 2 Histologic diagnosis of biopsy and final clinical diagnosis for 126 cases

Parameters Histologic diagnosis Surgery and (or) The cmjrect number Diagnostic
of biopsy (1) follow-up results (n) of biopsy (n) yield (%)
Malignant tumor 56 60 56 93.33 (56/60)
Metastasis 41 45
Multiple myeloma 9 9
Giant cell tumor 1 1
Malignant lymphoma 4 4
Primitive neuroectodermal tumors 1 1
Benign lesions 63 66 60 90. 91 (60/66)
Hamemangioma 4 5)
Bone eosinophilic granuloma 2 3
Aneurysmal bone cyst 1 1
Hyperplastic lesions 21 18
Tuberculosis 16 19
Nonspecific inflammation 19 19
Osteoblastoma 0 1

Non-diagnosis 7
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Tab 3 Diagnostic accuracy for different

morphological features of lesions

Morphological features Diagnostic yield (%)

92.11 (35/38)
89.74 (35/39)
95.92 (47/49)

Lytic bone lesions
Sclerotic bone lesions

Mixed bone lesions
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Tab 4 The sensitivity, specificity,and accuracy of
pre-operative diagnosis of spinal lesions

with different imaging modalities

Items cT RI SF?E]?'I(‘J/’I(‘,'(I)‘I’
: = =0
(n=46) (n=92) (n=78)

Sensitivity (%) 57.89(11/19) 74.36 (29/39) 79.07 (34/43)
Specificity (%) 77.78 (21/27) 64.15 (34/53) 71.43 (25/35)
Accuracy (%) 69.57 (32/46) 68.48 (63/92) 75.64 (59/78)
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