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in (Table 1).

Patient 1
A 62-year-old woman with no significant medical back-

ground, presented with upper back pain for one month and 
progressive lower extremity numbness and weakness. She was 
unable to walk unaided in the last several days and had devel-
oped urinary incontinence. A neurological examination revealed 
bilateral lower extremity weakness with grade IV strength, de-
creased deep and superficial sensation, a tingling sensation be-
low the umbilicus and increased knee jerk. Initial laboratory 
tests revealed a hemoglobin of 14.0 g/dL, white cells of 8200/
mm3, erythrocyte sedimentation rate of 120 mm/h, and elevat-
ed serum total protein of 10.1 g/dL (normal range, 6.6-8.3 g/dL), 
but she did not have renal or hepatic insufficiency. Additional 
laboratory tests including a bone marrow biopsy revealed κ 
chain immunoglobulin G (IgG) multiple myeloma. On magnet-
ic resonance imaging (MRI) of the entire spine that was taken to 
evaluate the neurological condition, an epidural mass was found 
to compress the spinal cord posteriorly, extending from the C7 
to T2 vertebra. The epidural mass was hypointense to the spinal 

INTRODUCTION

Multiple myeloma (MM) is one of the most common hemato-
logical malignancies involving the spine. Pathological fracture of 
the vertebral body and neurological deterioration can occur as a 
form of skeleton related event in patients with MM. Under these 
conditions, surgical intervention or conservative treatment in-
cluding radiotherapy have been tried for local control. However, 
there are still debates on which therapeutic approach is opti-
mal7,10,13,17). In particular, spinal cord compression by epidural 
myeloma with or without pathological fractures is a grave compli-
cation and, in this condition, timely optimal treatment is essential. 
However, there are also debates on optimal treatment. Here, we 
present three patients suffering from spinal cord compression 
caused by an epidural myeloma with different clinical courses and 
results. By reviewing the related literatures, we discuss the surgical 
roles for these patients with MM and spinal involvement.

CASE REPORT

Brief descriptions of the presented patients are summarized 
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weakness, sensory disturbance below the T4 level and urinary 
incontinence (Frankel B). A follow-up MRI revealed sustained 
compression of the spinal cord by an epidural mass without any 
additional pathological fractures. An emergent decompressive 
laminectomy was performed. No pathological fractures of the 
posterior element of the involved spine were observed intraoper-
atively. A friable bluish gray colored soft tissue mass was found at 
the epidural space compressing the spinal cord with mild adhe-
sion to the underlying dura. Coincident microscopic findings of 
multiple myeloma with <10% necrosis rates were observed from 
the excised mass (Fig. 2). At the 6 month follow-up after surgery, 
her neurological status remained unchanged (Frankel B).

Patient 3
A 62-year-old woman was presented with upper back pain 

and progressive weakness for one month. On her history, she 
had undergone posterior spine surgery for a multiple compres-
sion fracture 6 months ago. She denied hearing about multiple 
myeloma at that surgery. Laboratory and radiological tests re-
vealed multiple myeloma (IgG, κ chain). MRI showed multiple 
pathological fracture involving T4, 7, and 9 and an epidural 
mass was compressing the spinal cord at the T4 level. On neu-
rological examination, her lower extremity motor power was 
over grade IV and she was able to walk unaided (Frankel D), 
even though she complained of lower extremity weakness. 
High-dose steroid and fractioned radiotherapy were performed. 
A radiological examination conducted 3 months post-radio-
therapy revealed complete resolution of the cord compression 
and disappearance of the epidural mass (Fig. 3). No further 
pathological fracture were found. At the 18 month follow-up, 
her neurological status had improved with mild discomfort 
over the upper back region.

DISCUSSION

MM is a hematological multicentric disorder. It comprises 1% 
of malignant tumors and 10-15% of hematopoietic neoplasms16). 
However, as MM is a bone-marrow based neoplastic prolifera-
tion of plasma cells that secrete a monoclonal immunoglobulin, 
skeleton related events are not uncommon. Among these skele-
ton events, the spine is one of the most commonly involved sites 
and pathological fractures of the spinal column are the most 
common spinal involvement of MM. Another form of spinal in-
volvement of MM is spinal cord compression. Spinal cord com-
pression is reported to develop in 11-24% of patients with 

cord on T1-weighted images and hyperintense on T2-weighted 
images, with moderate contrast enhancement. No pathological 
fracture of the adjacent vertebra was found. High-dose steroid 
therapy (dexamethasone, 40 mg/day) and emergent radiothera-
py were performed under the diagnosis of MM and spinal cord 
compression. Before this medical treatment, her neurological 
status was Frankel B. MRI, checked after 3000 cGy fractioned 
radiotherapy for the C7-T2 lesion, revealed complete resolution 
of the epidural mass (Fig. 1). However, during 6 months of fol-
low-up, the patient did not experience any neurological im-
provement (final neurological status, Frankel B). 

Patient 2
A 39-year-old woman presented with both shoulder and up-

per back pain for 1 month. A bone marrow biopsy was per-
formed due to findings of an A/G ratio reversal, anemia, hyper-
calcemia and azotemia on laboratory tests revealed multiple 
myeloma. The findings of multiple punched out lesion in the 
skull and multiple osteolytic lesions over the spine on the radio-
logical examination were matched with MM (IgG, λ chain). 
Computed tomography (CT) scans for the upper back pain re-
vealed an epidural mass compressing the spinal cord. The initial 
neurological examination revealed normal motor and sensory 
functions of Frankel E grade. High-dose steroid therapy and 
fractioned radiotherapy (C7- T2, 3000 cGy) were conducted for 
the spinal cord compression lesion. After the ninth fraction of 
radiotherapy, she suddenly developed both lower extremity 

Fig. 1. Case 1. A : Sagittal T2-weighted magnetic resonance image 
(MRI) of the spine showing posterior epidural mass extending from the 
C7 to T1 vertebra. Multiple marrow signal changes are noted at the ver-
tebral body. B : Follow-up MRI obtained 1 month after radiotherapy 
shows a complete epidural tumor response.

BA

Table 1. Summary of the patients

Patient No. Sex/Age Primary diagnosis Involved level Initial Frankel 
grade

Last FU Frankel 
grade Treatments

1 F/62 MM, IgG, Kappa    C7-T2 B B High dose steroid+RT
2 F/39    MM, IgG, Lambda    C7-T2 D B High dose steroid+RT, surgery
3 F/62 MM, IgG, Kappa T3-5 D E High dose steroid+RT

IgG : immunoglobulin G
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conditions, such as tuberculous infection particularly in endemic 
areas, metastatic lesion, lymphoma and meningioma. Although 
other clinical data including laboratory results could be useful to 
differentiate, a histopathological diagnosis might be required to 
confirm the diagnosis. Extraosseous epidural myeloma is be-

MM17). Most cord-compression lesions 
occur due to a pathological fracture of 
the involved vertebral body or extension 
of a vertebral body myeloma lesion. 
However, an epidural myeloma could 
elicit spinal cord compression as a rare 
form of extraosseous myeloma. Al-
though the exact incidence of spinal 
cord compression by epidural myeloma 
has not been reported, extraosseous in-
volvement of MM is an uncommon 
condition and is found in <5% of pa-
tients with MM5). The sites of predilec-
tion for an extraosseous myeloma are 
the submucosal tissue of the upper re-
spiratory tract, the gastrointestinal tract, 
pleura and the central nervous system3). 
Among them, spinal cord compression 
from an epidural myeloma without 
combined pathological fractures of the 
vertebral body is a rare condition and 
has mainly been reported as a case pre-
sentations in the literature1,8,10). Radio-
graphs in patients with an epidural my-
eloma are usually normal and in some 
cases, multiple compression fractures 
and osteopenic appearance of the verte-
bral body could suggest MM. MRI is the 
best diagnostic modality for detecting 
spinal cord compression, epidural mass-
es and marrow involvement of MM. All 
of our patients were previously diag-
nosed by a hematological specialist and 
referred to our department for an evalu-
ation of the spine lesions. Although the third case showed an ac-
companying pathological fracture of T4, the spinal cord com-
pression developed not by the pathological fracture but by the 
posteriorly located epidural mass. This epidural lesion should be 
distinguished from several other neoplastic or inflammatory 

Fig.2. Case 2. A and B : Sagittal and axial image of computed tomography (CT) scans showing multiple osteolytic lesions without pathological fracture 
of the vertebral column and an epidural mass compressing the spinal cord posteriorly (arrow head). C : A follow-up MRI taken after the ninth frac-
tioned radiotherapy shows spinal cord compression caused by an epidural mass. D : Histological findings are consistent microscopic findings and 
multiple myeloma with a small portion of necrosis (arrow, H-E stain, ×100). E : A follow-up MRI obtained 1 month after the laminectomy shows no ev-
idence of recurrence, but a signal change is noted in the spinal cord indicating myelopathy.

Fig. 3. Case 3. A : Before the diagnosis of multiple myeloma, the patient underwent posterior spine 
fusion for a multilevel compression fracture. B : Sagittal T-1 enhanced image shows the posterior 
epidural mass extending from T3 to T5 with a compression fracture at the T4 and T7 vertebra. C : A 
follow-up MRI obtained 1 month after radiotherapy shows a complete epidural mass response 
without progression of pathological compression fractures.

A B C

B C D EA

Fig. 4. Evaluation of patients with multiple myeloma and spinal involvement. VP : vertebroplasty, RT : 
radiotherapy.

Multiple myeloma and spine involvement

Assessment of cord compression and instability

Cord compression -
Mechanical instability -

Close observation and 
serial image study

Cord compression +
Mechanical instability -

1. Steroid therapy and RT 
(1st line)
2. Close observation for 
neurologic change (if any, 
decompressive surgery)

Cord compression -
Mechanical instability +

Internal stabilization 
(VP or internal fixation) 
w/ or w/o RT
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CONCLUSION

Optimal therapeutic strategy for epidural myeloma and spi-
nal cord compression as one of devastating complications of 
multiple myeloma is still under debate. By review of cases with 
different clinical courses and related literatures, the authors tried 
to suggest therapeutic strategy for optimal clinical results. Close 
evaluation for mechanical stability and neurologic status, and 
multidiscipline approach are important factors leading success-
ful results for this systemic disease.
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lieved to originate from lymphoid tissue in the epidural or para-
spinal lymph node10). However, a signal change in the adjacent 
spinous process was observed in all of our cases. A directly exten-
sion or connection to this posterior marrow lesion could not be 
ruled out. 

In general, extraosseous myeloma involvement at diagnosis 
or during the course of disease is considered a poor prognosis3). 
Failure of neurological recovery has been observed in most re-
ported cases with various treatment modalities as our cases 
showed2,9,11). Because of the limited size of most reports and the 
differences in the treatment provided, no clear guidelines have 
been established for spinal cord compression caused by a my-
eloma. Some authors recommend radiotherapy combined with 
high-dose steroid therapy as the first choice of treatment be-
cause MM is highly sensitive to radiotherapy6,12). In one report, 
radiotherapy alone was tried for 63 patients with MM. The au-
thors reported that 76% of the patients experienced an improve-
ment in motor function, 2% deteriorated and local control was 
achieved in 98% in 1 year14). In contrast, surgical decompression 
was attempted in several reports and early surgical decompres-
sion followed by radiotherapy or chemotherapy was recom-
mended4,8,10,15). However, most authors agreed that timely inter-
vention is critical for spinal cord compression by a myeloma. As 
our cases and other reported cases have shown, neurological re-
covery beyond the critical point is extremely rare regardless of 
the radiotherapy or surgery attempted. Although further re-
search to define the optimal treatment for this condition is man-
datory, close observation of the neurological status and patient 
and medical staff awareness of neurological deterioration are 
also important to prevent neurological deficits and obtain fa-
vorable results. Moreover, the involved level by the epidural my-
eloma is one of the important factors to be considered. If the in-
volved level is the cervical or thoracic level, likely these presented 
cases, more attentions should be paid to monitor the neurologic 
status. Surgical intervention prior to non-surgical treatment 
should be considered in the cases presented with any deteriora-
tion of the neurologic status.

Although we could not reach a firm conclusion with theses 
cases of the limited numbers, we present an algorithm to help 
the clinical decision-making process and define the role for sur-
gery in the spinal involvement of myeloma from the perspec-
tive of spine surgeon (Fig. 4). The mechanical status of the spine 
and neurological status are two important factors to be assessed. 
As most surgeons recognize, these local factors are one of the 
many components used to determine management of the pa-
tient with spinal lesions caused by a myeloma. 

The spine is the main predilection of MM. It is our obligation 
as spine surgeons to provide patients with the most reliable and 
optimal treatment and to alleviate pain and maintain their quali-
ty of life. 


