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PET/CT-negative malignant spine tumor with
pathologic fracture
A case report of malignant solitary bone plasmacytoma
Kang-Un Kim, MDa, Joon Hyuk Choi, MDb, Gun Woo Lee, MDc,∗

Abstract
Rationale: We report on a patient with a positron emission tomography/computed tomography scans (PET/CT)-negative
malignant spine tumor, which had even caused a pathologic fracture, and was eventually confirmed on surgical biopsy.

Patient concerns:A 67-year-old man visited our emergency department with sudden onset of lower extremities paraplegia after
slip down. On examination, gradually increasing paralysis was observed in both lower limbs.

Diagnoses:Plain radiograph and CT showed an acute burst fracture at T12with an osteolytic mass lesion within the vertebral body
and pedicle, causing severe encroachment of the spinal canal. Magnetic resonance imaging (MRI) revealed a bulging posterior cortex
of the T12 vertebral body, which suspected a pathologic fracture due to malignancy. However, PET/CT showed a benign burst
fracture, which was confirmed by a senior radiologist.

Intervention:We planned surgery for emergent decompression of the spinal cord, temporary stabilization, and tissue biopsy. The
histologic evaluation confirmed the lesion to be a malignant solitary bone plasmacytoma (SBP). Seven days later, definite surgery in
the form of pedicle screw fixation and posterolateral bone graft from T8 to L2 was performed. Four weeks after the definite surgery,
the patient underwent radiation therapy for 2 months.

Outcomes: Three weeks postoperatively, lower extremity motor function fully recovered, and ambulation with support was
possible. One year postoperatively, spine MRI showed no evidence of local recurrence, and complete decompression of the spinal
cord was achieved.

Lessons: Spine surgeons should bear in mind that malignant spine tumors could be misinterpreted as benign on PET/CT.

Abbreviations: CT = computed tomography, FDG = fluorine-fluorodeoxyglucose, MRI = magnetic resonance imaging, PET =
positron emission tomography, SBP = solitary bone plasmacytoma, SUV = standardized uptake values.
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1. Introduction

The use of 18
fluorine-fluorodeoxyglucose positron emission

tomography (18FDG PET) combined with computed tomography
(CT) has been expanding gradually, especially for the purpose of
non-invasive detection of malignancies and the confirmation of
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metastatic lesions for staging. However in rare instances,
fluorodeoxyglucose (FDG) uptake can be misleading, resulting in
the misinterpretation of some benign lesions as being malignant
(false positive),[4,5] and vice versa.[5,6]

Malignant spine tumors generally show increased uptake on
PET/CT because of the hypermetabolic activity observed in a
majority of malignant tumors. Moreover, the co-existence of
pathologic fractures can enhance the detection of malignant
lesions.[1,7] Some studies have reported that a minority of
malignancies can present as benign lesions on PET/CT, but a case
of a malignant spine tumor with pathologic fracture misdiag-
nosed as a benign fracture has not yet been reported. We
encountered a malignant spine tumor that appeared to be benign
on PET/CT, despite having caused a pathologic fracture.
Malignancy was finally confirmed by surgical biopsy. Our report
highlights the fact that rare malignant tumors of the spine with
pathologic fractures can also be misinterpreted as a benign
fracture.
2. Case report

A 67-year-old man visited the emergency department of our
hospital due to sudden paraplegia of both lower extremities
caused immediately after slip down. On presentation to the
department, both his lower limbs were observed to be almost
paralyzed, with a motor grade of 2 or lower in both limbs. This
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Figure 1. (A) Simple radiographs (anteroposterior and lateral) showed the decreased height of the T12 vertebral body. (B) CT images showed a burst fracture of the
T12 vertebral body with an osteolytic lesion involving the vertebral body and pedicle, which is termed a “mini-brain appearance”. CT = computed tomography.
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paralysis showed a gradual aggravation. The patient had a
history of renal cell carcinoma diagnosed 7 years prior, and
achieved remission without any recurrence after total nephrec-
tomy and adjuvant chemotherapy. He was also diagnosed with
papillary thyroid carcinoma 5 years ago, and yet again achieved
remission after surgical treatment. The patient signed an
informed consent statement, and the study was approved by
the Institutional Review Board of the Yeungnam University
Medical Center.
The plain radiograph revealed the collapse of the T12

vertebral body. CT showed an acute burst fracture at the T12
vertebral body with an osteolytic mass-like lesion within the
vertebral body and pedicle, causing severe encroachment of the
spinal canal (Fig. 1). Magnetic resonance imaging (MRI)
Figure 2. (A) Sagittal and axial MRI images showed the involvement of the entire T
caused by a malignant condition such as metastatic or primary cancer. (B) PET/
tomography, PET = positron emission tomography.
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revealed a bulging posterior cortex, with an acute fracture of
the vertebral body and severe compression of the spinal cord
(Fig. 2). Considering his medical history and theMRI findings, a
pathologic fracture with a tumorous condition was suspected.
Therefore, the evaluation of the malignant potential and
metastasis in the remote area was necessary. Hence, 18FDG
PET/CT was performed, and 18FDG uptake at the T12 level was
measured. A maximum standardized uptake value (maxSUV)
of 1.7 was noted, with a central FDG defect on the vertebral
body (Fig. 2); this was interpreted as a benign fracture by a
senior radiologist. Additionally, there was no positive uptake
in the other body parts on PET/CT. Although there was a
discrepancy between the interpretation of the spine fracture
lesion on MRI and PET/CT, the patient required emergent
12 vertebra and severe canal encroachment, which was highly suspected to be
CT demonstrated a benign condition with a maxSUV of 1.7. CT = computed



Figure 3. Histologic examination images. (A) The plasma cells are well differentiated, with eccentrically located nuclei and clock-face chromatin, and basophilic
cytoplasm (H&E stain, �400). (B) The plasma cells are positive for CD38 (Immunohistochemical stain, �400).
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surgical treatment owing to acute paraplegia caused by spinal
cord compression, and we thus planned an initial surgery for
the main purpose of cord decompression, temporary stabili-
zation, and tissue biopsy. The surgical intervention was as
follows. First, we performed T11-12 posterior laminectomy
for the spinal cord decompression, followed by T9-L2
posterior instrumentation without a bone graft. Finally, tissue
biopsy was obtained at the T12 pedicle and vertebral body.
Histological examination confirmed the presence of a
malignant solitary bone plasmacytoma (SBP) (Fig. 3). Seven
days later, a definite surgery with pedicle screw fixation and
posterolateral bone graft from T8 to L2 without vertebral
body corpectomy was performed.

2.1. Postoperative course

Immediately after the initial surgery, the patient’s lower extremity
motor function showed gradual improvement. After the surgery,
Figure 4. (A) One year postoperatively, simple radiographs (anteroposterior an
abnormality. (B) Spine MRI 1 year postoperatively showed complete decompressio
MRI = magnetic resonance imaging.
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the patient wore a thoracolumbar rigid brace for 2 months, and
underwent continuous gait rehabilitation. Three weeks postop-
eratively, the motor function in his lower extremities had
recovered sufficiently, and ambulation was possible with the
assistance of a cane. Four weeks after the definite surgery, the
patient underwent radiation therapy for 2 months. One year
postoperatively, spine radiographs showed that the surgical
segment had healed fully, and spine MRI revealed complete
decompression of the spinal cord with no evidence of local
recurrence (Fig. 4).

3. Discussion

Our case highlights the fact that the 18FDG uptake observed on
PET/CT is sometimes not malignancy-specific, and thus malig-
nant lesions could sometimes be misinterpreted as being
benign.[1,4,7–9] Known factors contributing to false negative
results on 18FDG PET imaging are the presence of low-grade
d lateral image) revealed that solid fusion was achieved, with no structural
n of the spinal cord and resolution of the malignant solitary bone plasmacytoma.
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tumor, tumor with low glycolytic activity, and small-sized tumor
less than 1cm in diameter.[10,11] However, in our case, the size of
the tumor was large enough to cause a pathologic fracture.
Histological analysis of the tissue biopsy revealed malignant SBP.
Malignant SBP is an extremely uncommon monoclonal disorder,
and generally shows a positive uptake in most cases of 18FDG
PET/CT.[12] However, about 10% of SBP cases reported false-
negative findings on 18FDG PET/CT.[13–16]

On 18FDG PET/CT images, the maxSUV difference in 18FDG
uptake can distinguish between benign and malignant lesions in
many cases.[1,2,7,8,17] MRI is also a good tool to differentiate
primary or metastatic malignant spine tumors from benign
compression fractures. However, occasionally, this distinction
is difficult.[8] In patients with false negative 18FDG uptake, a
discrepancy between MRI findings and PET uptake may be
observed, such as in our case. Moreover, the false positive
uptake of 18FDG could be seen in some cases of benign acute
compression fractures.[7,10,11] If such a discrepancy is present
between MRI and PET/CT findings, the treatment plan,
including surgery, should be based on the assumption that a
malignant lesion might exist, and definitive treatment should be
carried out after accurate diagnosis by histologic confirmation.
In summary, we report a case of false negative uptake on

18FDG PET/CT by a malignant neoplasm, which was confirmed
as a malignant SBP in the T12 vertebra by histological
examinations. Surgeons should always keep in mind that
malignant spine lesions might be misinterpreted as being benign
on 18FDG PET/CT.
Author contributions

Conceptualization: Kang-Un Kim and Gun Woo Lee.
Data curation: Joon Hyuk Choi and Gun Woo Lee.
Formal analysis: Gun Woo Lee.
Methodology: Gun Woo Lee.
Resources: Gun Woo Lee
Writing – original draft: Kang-Un Kim, Joon Hyuk Choi, and

Gun Woo Lee.
4

References

[1] Bredella MA, Essary B, Torriani M, et al. Use of FDG-PET in
differentiating benign from malignant compression fractures. Skeletal
Radiol 2008;37:405–13.

[2] Fayad LM, Kamel IR, Kawamoto S, et al. Distinguishing stress fractures
from pathologic fractures: a multimodality approach. Skeletal Radiol
2005;34:245–59.

[3] Kubota T, Yamada K, Ito H, et al. High-resolution imaging of the spine
using multidetector-row computed tomography: differentiation between
benign and malignant vertebral compression fractures. J Comput Assist
Tomogr 2005;29:712–9.

[4] Kostakoglu L, Agress HJr, Goldsmith SJ. Clinical role of FDG PET in
evaluation of cancer patients. Radiographics 2003;23:315–40.

[5] Goo JM, Im JG, Do KH, et al. Pulmonary tuberculoma evaluated by
means of FDG PET: findings in 10 cases. Radiology 2000;216:117–21.

[6] Turkington TG, Coleman RE. Clinical oncologic positron emission
tomography: an introduction. Semin Roentgenol 2002;37:102–9.

[7] Shon IH, Fogelman I. F-18 FDG positron emission tomography and
benign fractures. Clin Nucl Med 2003;28:171–5.

[8] Cho WI, Chang UK. Comparison of MR imaging and FDG-PET/CT in
the differential diagnosis of benign and malignant vertebral compression
fractures. J Neurosurg Spine 2011;14:177–83.

[9] Schmitz A, Risse JH, Textor J, et al. FDG-PET findings of vertebral
compression fractures in osteoporosis: preliminary results. Osteoporos
Int 2002;13:755–61.

[10] Chang JM, Lee HJ, Goo JM, et al. False positive and false negative FDG-
PET scans in various thoracic diseases. Korean J Radiol 2006;7:57–69.

[11] Rosenbaum SJ, Lind T, Antoch G, et al. False-positive FDG PET uptake–
the role of PET/CT. Eur Radiol 2006;16:1054–65.

[12] Nanni C, Rubello D, Zamagni E, et al. 18F-FDG PET/CT in myeloma
with presumed solitary plasmocytoma of bone. In Vivo 2008;22:513–7.

[13] Caers J, Paiva B, Zamagni E, et al. Diagnosis, treatment, and response
assessment in solitary plasmacytoma: updated recommendations from a
European Expert Panel. J Hematol Oncol 2018;11:10.

[14] Fouquet G,Guidez S,HerbauxC, et al. Impact of initial FDG-PET/CT and
serum-free light chain on transformationof conventionally defined solitary
plasmacytoma to multiple myeloma. Clin Cancer Res 2014;20:3254–60.

[15] Alongi P, Zanoni L, Incerti E, et al. 18F-FDG PET/CT for early
postradiotherapy assessment in solitary bone plasmacytomas. Clin Nucl
Med 2015;40:e399–404.

[16] Uetani M, Hashmi R, Hayashi K. Malignant and benign compression
fractures: differentiation and diagnostic pitfalls on MRI. Clin Radiol
2004;59:124–31.

[17] Gautam A, Sahu KK, Alamgir A, et al. Extramedullary solitary
plasmacytoma: demonstrating the role of 18F-FDG PET imaging. J
Clin Diagn Res 2017;11:XD01–3.


	PET/CT-negative malignant spine tumor with pathologic fracture
	1 Introduction
	2 Case report
	2.1 Postoperative course

	3 Discussion
	Author contributions
	References


