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Single-stage 360° Reconstruction in a Case of Solitary Vertebral
Plasmacytoma of L3 vertebra – A Case Report
Nagaraj Manju Moger¹, Syed Ifthekar¹, Kaustubh Ahuja¹, Samarth Mittal¹, J Pragadeeshwaran¹,
Pankaj Kandwal¹
Learning Point of the Article:
Any solitary lytic lesion of vertebral body should carry a high degree of suspicion of solitary plasmacytoma and requires a thorough
investigation followed by appropriate treatment to prevent progressive kyphosis and neurological deterioration.

Abstract
Introduction: Malignant bone tumors of the spine are extremely rare with an incidence of 0.05% of primary neoplasms. Solitary plasmacytoma
of the vertebra accounts for about 30% of the total within this group.
Case Presentation: A 23-year-old female presented to spine clinic, with complaints of low back pain, deformity in lower back, and difficulty in
walking for 3 months duration. Radiological investigations revealed destruction of L3 vertebra with soft-tissue mass around it. USG-guided
biopsy from the lesion was suggestive of plasma cell dyscrasia. Routine blood investigations showed no abnormality. Urine myeloma profile and
immunoelectrophoresis were done which were within normal limit and ruled out multiple myeloma. Due to the profound neurological deficit
and existing instability, the patient underwent decompression, resection of tumor, anterior column reconstruction with cage, and instrumented
posterior and posterolateral fusion (360° fusion) from L1-L5, before radiotherapy. The patient was subjected to 23 cycles of intensity-modulated
radiotherapy and is doing good on subsequent follow-ups with good fusion.
Conclusion: Solitary plasmacytoma of vertebra when associated with neurological deficit and/or instability should be treated with spinal
stabilization surgery followed by radiotherapy to achieve good and overall predictable outcomes.
Keywords: Plasma cell dyscrasias, solitary plasmacytoma, 360° fusion spine surgery.

Introduction

Case Report

Solitary plasmacytoma of bone (SPB) is an uncommon plasma
cell dyscrasia with an incidence of 2–5%. SPB is characterized
with the proliferation of neoplastic plasma cells in localized
bone (osseous – 69%) and soft tissue (extramedullary –31%).
Involvement of axial skeleton (spine – 68.5%) is the most
common presentation of the osseous type of plasmacytoma [1,
2]. The common symptoms of spinal SPB are pain, kyphotic
deformity, vertebral instability, and sensory and motor deficits
as the disease progresses.
Here, we report a case of SPB, which presented with progressive
pain, deformity, and neurological deficit.

A 23-year-old female presented to the spine clinic of a tertiary
teaching hospital with complaints of low back pain (VAS -–
8/10) for 3 years. The patient had a Deformity in the lower back
and difficulty in walking for 3 months duration. Low back pain
was insidious in onset, progressive in intensity, more during
night time and relieved on taking medication. Deformity in low
back was noticed by parents which gradually progressed to the
presenting state. There was weakness in bilateral lower limbs
with difficulty in walking and sensory disturbances in the form
of tingling and numbness over the areas of both lower limbs for
three 3 months as described in the clinical examination below.
There were no complaints suggestive of of bowel and bladder
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Figure 1: Clinical picture showing deformity of back (a – lateral view, b – superior view).

involvement. On examination, there was visible knuckle
deformity in the mid lumbar region which was tender on direct
palpation (Fig. 1 ). The neurological evaluation of the patient is
as shown in the (Table 1) below.
Knee, ankle, and plantar reflexes were absent bilaterally and
graded sensory loss was seen over L3, L4, L5, and S1
dermatomes bilaterally. The patient had had X-rays taken at the
interval of three 3 months, before presentation to our OPD
which showed the evolution of the involvement of vertebra
from a lytic lesion to complete collapse and dislocation ( Fig. 2).
NCCT scan showed destruction of L3 body with only remnants
of endplates seen with a point contact between L2-L4 and
dislocation of L3-L4 facet joint (Fig. 3). MRI revealed that a
homogeneous mass was at the level of L3L4 L3L4 and on either
side of the pedicles of L4 with obliteration of bilateral neural
foramina. The lesion and mass were hypointense on T1weighted images and iso to hyperintense on T2 weighted and in
contrast images. There was also considerable compression on
the thecal sac at the level of L3 (Fig. 4). USG- guided biopsy was
done from the lesion and was suggestive of plasma cell dyscrasia.
Routine blood investigations showed no abnormality.
Complete multiple myeloma workup was done in the form of
serum myeloma profile, urine for Bence Jones proteins, and
serum immunoelectrophoresis. The workup was normal and
did n’t not suggest multiple myeloma. Owing Due to the
profound neurological deficit and existing instability, the
patient was offered decompression, correction of deformity,
and instrumented spinal stabilization followed by radiotherapy.
The patient underwent decompression, resection of tumour,
anterior column reconstruction with cage, and instrumented
posterior and posterolateral fusion (360° fusion) from L1- L5

Figure 2: X-rays showing destruction of involved vertebra. (a – 3 months before visiting our
hospital, b – at our hospital).

(Fig. 5, 6). Extensive physiotherapy and passive range of
movements of lower limbs were started immediately in the postoperative period. An ankle-foot orthosis was given to prevent
equinus deformity at the ankle. The patient was subjected to 23
cycles of intensity-modulated radiotherapy and is symptomfree with good fusion at the latest follow- up (14 months) (Fig.
7, 8). Sensory disturbances recovered completely. (Table 2)
shows neurological examination finding at latest follow-up.
Discussion
SBP is a rare type of plasma cell dyscrasia with a male:female
ratio of 2:1. Malignant bone tumors of the spine are extremely
rare with an incidence of 0.05% of primary neoplasms and
solitary plasmacytoma of the vertebra accounts for about 30%
of the total within this group [3]. The standard treatment
protocol involves radiotherapy and chemotherapy with or
without spinal stabilization surgeries. As the tumor cells are
sensitive to radiation, it is a well-established treatment modality
in any stage of the disease [4, 5, 6, 7]. If a patient presents with
spinal instability and neurological deficit, surgical management
is the modality of choice followed by radiotherapy and/or
chemotherapy [8].
The patient in this report presented with severe instability pain,
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Figure 3: CT showing destruction of L3 vertebra

Figure 4: Different sections of MRI images.
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to spine clinic. In these situations,
surgery becomes the primary
modality of treatment before
radiotherapy which should be
aimed at decompressing the neural
tissues and to stabilize the spine.
Modern methods such as
vertebroplasty and kyphoplasty
allow a surgical solution for
patients who develop vertebral
fractures, kyphotic deformity,
neurological complications, or a
Figure 5: Intraoperative picture showing decompression and posterior instrumentation.
Figure 6: Post-operative X-ray.
combination of these.
Radiotherapy
can be delayed until
kyphotic deformity of lower back, and neurological deficit. She
after surgery but it is still required because tumor excision
was managed with posterior decompression and instrumented
without subsequent radiotherapy results in a very high rate of
spine stabilization with 360° fusion (TLIF +PLF) and iliac crest
local recurrence [7]. The role of chemotherapy as adjuvant
graft followed by 23 cycles of intensity-modulated radiation
therapy in SPB is controversial. A study by Holland et al. with 32
therapy (total of 46 Gy).
SPB patients showed that the incidence of progression of SPB to
Ozsahin et al., in a retrospective study, studied 5-year survival
multiple myeloma is not affected by chemotherapy, but it delays
rate, disease-free survival, and local recurrence rate in patients
the
progression of SBP to multiple myeloma from 29 to 59
with SPB (206 patients) and extramedullary plasmacytoma (52
months [13]. Aviles also showed improved outcomes in a small
patients) who were treated alone with radiotherapy (214
randomized
prospective clinical trial on SBP when patients
patients), radiotherapy combined with chemotherapy (34
received adjuvant melphalan and prednisolone for 3 years [14].
patients), and with surgery alone (8 patients). The 5-year
Baba et al. [15] reported eight patients with a solitary
overall survival, disease-free survival, and local control rate were
plasmacytoma of the spine associated with neurological
74%, 50%, and 86%, respectively [9]. The local recurrence rate
complications. The tumor was confined to the thoracic spine in
following 40–50 Gy radiotherapy and those without
six cases, cervical spine in one, and lumbar spine in one.
radiotherapy was 12% and 60%, respectively [10]. This showed
Treatment consisted of a combination of radiotherapy,
that radiotherapy promised a favorable and disease-free survival
melphalan, and surgery. Surgical decompression (anterior
with minimal local recurrence. Tsang et al. studied local
surgery
in three cases and posterior surgery in five) produced
recurrence with respect to the diameter of SBP tumor. Tumor
neurological improvement in all patients. The study group
with diameter <5 cm showed 0% local recurrence and the tumor
concluded the importance of early diagnosis followed by
of diameter >5 cm showed 62% local recurrence [11, 12]. The
appropriate treatment including surgery for this clinical entity
recommended treatment for SPB is localized radiotherapy with
and long-term follow-up for early detection of disseminated
a dose of 40–50 Gy over 4 weeks [3]. Radiotherapy is the first
disease. Dafang Zhang D et al. [16] reported a similar case of
modality of treatment in SPB but many may present in the later
solitary plasmacytoma involving L3 vertebral body and pedicles
stages of the disease with the neurological deficit for the 1st time
with mild vertebral collapse which was treated with
minimally invasive posterior stabilization from L2L4 without fusion and definitive localized radiation
therapy. Patient's symptoms improved in terms of
pain. There was no recurrence or hardware failure
and was experiencing an excellent quality of life.
Venkatesh et al. [17] reported a case of solitary
plasmacytoma of L3 vertebral body in 72 years old
with progressive neurological deficit. The minimally
invasive approach was used, anterior column
reconstruction in the lumbar spine using an
expandable cage was done, and no local recurrence
Figure 7: Follow-up X-ray at 6 months.
Figure 8: Follow-up X-ray, 14 months. Showing good fusion.
of tumor or deterioration of neurological deficit was
Journal of Orthopaedic Case Reports | Volume 10 | Issue 6 | September 2020 | Page 23-27
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observed.
The patients of plasmacytoma, especially involving the lumbar
vertebrae, have local symptoms such as back pain and deformity
in the initial phases. The neurological involvement and
deformity occur late in the disease process when the local
symptoms are either ignored/not diagnosed or improperly
treated as demonstrated in our case report. The patient's
surgical stabilization can be achieved by minimally invasive
methods and tumor addressed by radiotherapy if the condition
is diagnosed in the early phase of disease as demonstrated by a
few case reports [16]. Even when these patients present late
with grotesque deformity, frank neurological involvement, they
should be treated appropriately by surgery to stabilize the spine,
correct the deformity, and in collaboration with oncology
department for the definitive radiation therapy. The outcomes
are usually good in these patients of single-level involvement
when treated appropriately with significant improvement in
pain, neurology, and deformity as shown in our case. The
patient showed clinical, radiological, and neurological
improvement (ambulatory without any assistance) at follow-up

of 14 months.
Conclusion
Solitary plasmacytoma of vertebra with neurological deficit and
instability should be treated with spinal stabilization surgery
followed by radiotherapy to achieve predictable outcomes in
terms of neurological improvement and activities of daily living.

Clinical Message

In a suspected case of solitary plasmacytoma of the spine,
thorough investigations and prompt treatment should be
undertaken to avoid the progress of the tumor which may lead
to further deformity and neurological deterioration. Our case
is unique due to its delayed presentation with deformity and
neurological deficit which recovered to near normal status
after treatment.
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