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ABSTRACT

Introduction: Multiple myeloma is a hematologic malignancy characterized by clonal proliferation
of plasma cells. It is rare in young adults and may present in atypical forms, complicating timely
diagnosis.

Case Presentations: Patient 1 was a 23-year-old female who presented with subacute onset of
leg pain, progressive weakness, and urinary retention. Lumbar spine magnetic resonance imaging
(MRI) revealed a sacral mass causing cauda equina syndrome. Biopsy confirmed the diagnosis of
plasmacytoma. At discharge, she exhibited gait abnormalities, neuropathic pain, and persistent
urinary retention. She functioned at a modified independent level, using a manual wheelchair for
mobility and performing intermittent self-catheterization. Patient 2 was a 28-year-old female who
presented with acute onset of leg pain, weakness, and urinary retention. MRI of the spine revealed
an epidural mass extending from T1to T11, resulting in spinal cord compression. She underwent
thoracolumbosacral laminectomies, and biopsy confirmed plasmacytoma. At discharge, she had
motor complete paraplegia, neuropathic pain, and urinary retention managed with intermittent
self-catheterization. She was modified independent, using a manual wheelchair for mobility.

Discussion: Despite advances in diagnosis and treatment, multiple myeloma remains a complex
disease that poses diagnostic and therapeutic challenges. These cases emphasize the importance
of standardized treatment protocols in management of spinal cord compressive plasmacytoma.

Conclusions: Early diagnosis, coordinated multidisciplinary care, and comprehensive rehabilita-
tion are essential for improved management and outcomes.

with those under 30 years of age account-
ing for less than 0.3% of all MM cases.2
Despite advances in diagnosis and treat-
ment, MM remains a clinically complex
disease with diverse presentations, often
posing significant diagnostic and thera-
peutic challenges.

The hallmark of MM involves the
overproduction of monoclonal immu-
noglobulins, which can lead to various
systemic manifestations, including renal
dysfunction, anemia, hypercalcemia, and
lytic bone lesions. Patients often pres-
ent with bone pain, fractures, and other
skeletal-related pathology due to the dis-
case’s predilection for the bone marrow.
However, the clinical presentation of MM
can be highly variable—particularly in
younger patients, where the disease may
manifest in atypical forms that are not
immediately recognized as being related
to plasma cell dyscrasia.3

The current standard of care treatment

INTRODUCTION

Multiple myeloma (MM) is a hematologic malignancy character-
ized by the clonal proliferation of plasma cells. It predominantly
affects older adults, with a median age at diagnosis of 65 to 74

years.! The disease is exceedingly rare in younger individuals,
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for MM typically involves a multi-phase treatment approach.
This begins with high-dose induction chemotherapy, fol-
lowed by autologous stem cell transplant for eligible patients.
Consolidation therapy is then administered to further reduce
disease burden, and maintenance therapy is used to help sustain
remission and prevent disease relapse.4 Newly diagnosed MM
patients are stratified using the Revised International Staging
System (R-ISS), a prognostic tool based on serum biomarkers
that effectively categorizes patients according to the relative risk
to their survival.s

In addition to its rarity in young adults, MM can present with

unusual and severe complications, such as spinal cord compression
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and cauda equina syndrome. These con-
ditions may lead to significant neurologi-
cal deficits and functional impairments,6
underscoring the need for increased clini-
cal awareness. Such complications may
arise from the formation of plasmacyto-
mas—localized masses of neoplastic plasma
cells—that can exert pressure on the spinal
cord or nerve roots. Such manifestations
are uncommon in MM and may be mis-
diagnosed initially, further complicating
the clinical course.” Patients diagnosed
with plasmacytoma may be treated with
corticosteroids to achieve both a plasma-
cytolitic and an anti-edema effect. Most
patients with neurologic symptoms can be
treated with conventional external beam

Figure 1. T1-weighted Fat-saturated Images Demonstrating Infiltrative Mass Involving S1-S3 Vertebral Bodies

A. Sagittal sequence with extension into the left greater than right sacral ala.
B. Axial sequence with ventral extraosseous extension into the presacral soft tissues anterior to the left sacral
ala displacing the left lumbosacral plexus anteriorly.

radiotherapy due to the tumor’s radiosen-
sitive nature. Surgical intervention is typi-
cally reserved for cases involving spinal instability or bowel and
bladder dysfunction.s

CASE PRESENTATIONS

Case1

Patient 1 was a 23-year-old female with no significant past
medical history who presented initially with acute onset low
back pain, left lower extremity weakness with associated mus-
cle spasms, and urinary retention over the preceding 2 days.
Notably, she reported similar symptoms 1 year prior, which had
resolved spontaneously, except for persistent neuropathic pain
attributed to sciatic nerve dysfunction. Her symptoms had been
managed conservatively in the interim with nonopioid analgesics
and intermittent chiropractic adjustments. She had previously
been ambulatory without assistive devices and was independent
in all activities of daily living.

Physical examination was notable for 4/5 strength at bilateral
hip flexors, with intact light touch and pinprick sensation in $3-5
dermatomes. Rectal examination revealed an intact anal wink
reflex. Magnetic resonance imaging (MRI) of the lumbar spine
showed an expansile 7-cm sacral mass resulting in narrowing of
the sacral spinal canal and neural foramina, raising concern for
cauda equina syndrome (Figure 1A-B). The initial differential
diagnosis included metastasis, chordoma, lymphoma, aggressive
giant cell tumor, plasmacytoma, or sarcoma. Neurosurgery was
consulted but did not recommend emergent surgical interven-
tion, as the expansile nature of the sacral mass was not ame-
nable to resection. Computed tomography-guided biopsy of
the mass confirmed plasmacytoma. Bone marrow biopsy dem-
onstrated IgG kappa MM, categorized as R-ISS stage II, which
correlates with a 5-year overall survival rate of 62%.5 High-dose

intravenous dexamethasone was initiated for its plasmactolytic
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effect. Medical and radiation oncology were consulted for radia-
tion therapy and subsequent chemotherapy, with consideration
of autologous stem cell transplantation. Physical medicine and
rehabilitation was consulted for assistance with complications
from nontraumatic spinal cord injury.

The hospital course was complicated by severe pain and neuro-
genic bladder with urinary retention requiring an indwelling foley
catheter and intermittent straight catheterizations (ISC), and was
further complicated by a urinary tract infection. Candidacy for
inpatient rehabilitation was limited by intravenous chemotherapy
and limited participation in therapy due to pain. The patient was
uninsured, which restricted access to subacute rehabilitation ser-
vices. After a prolonged acute care hospitalization, she was dis-
charged directly home.

At discharge, impairments included gait abnormalities, neuro-
pathic pain, and urinary retention managed with ISC. The patient
functioned at a modified independent level (MOD-I), defined as
the ability to safely perform functional tasks with the use of assis-
tive device—in this case, a manual wheelchair.? She ambulated short
distances with a 2-wheeled walker, requiring minimal assistance,
defined as performing 75% of the mobility task while a caregiver

assists with 25%.9

Case 2

Patient 2 was a 28-year-old female with a medical history of
asthma and MM, who presented with acute onset low back pain,
paraplegia with associated paresthesia, and urinary retention over
the preceding 3 days. She had previously been ambulatory without
the use of an assistive device and was independent in all activities
of daily living. MM had been diagnosed 3 years prior via bone
marrow biopsy (IgG lambda R-ISS stage IT). However, she did not
complete induction chemotherapy due to missed appointments,

and attempts at stem cell harvesting for transplant were similarly
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A. Sagittal sequence with dorsal epidural mass extending from the T1-T11 levels.
B. Axial sequence demonstrating moderate to severe narrowing at the T3-T4 level.

Figure 2. T2-weighted Images Demonstrating Longitudinally Extensive Soft Tissue Enhancement in the Dorsal Epidural Space

C. Severe narrowing of the thecal sac at the level of the sacrum compressing the cauda equina nerve roots.

unsuccessful. At that time, numerous attempts to contact the
patient were unsuccessful, and she was lost to follow-up.

On examination in the emergency department, she demon-
strated 1/5 strength in bilateral hip flexors and 0/5 strength dis-
tally. Sensory testing revealed no perception to light touch or pin-
prick below the T5 dermatome. MRI of the entire spine revealed
an extensive dorsal epidural mass extending from T1-T11, causing
compression of the spinal cord and cauda equina (Figure 1C-E).
She underwent emergent T2-T12 and L5-S1 decompression with
tumor excision. Surgical pathology confirmed plasmacytoma with
morphologic and immunophenotypic features consistent with her
known plasma cell myeloma.

Medical and radiation oncology were consulted, and spinal
radiation therapy was planned following sufficient wound heal-
ing. Physical medicine and rehabilitation was consulted to assist
with complications related to spinal cord injury. Her hospital
course was complicated by significant pain, urinary tract infec-
tion, neurogenic bowel, Clostridioides difficile infection, and neu-
rogenic bladder.

The patient was subsequently transferred to inpatient reha-
bilitation with persistent impairments, including paraplegia,
neuropathic pain, and urinary retention managed with ISC. She
successfully completed a rehabilitation program; however, she
experienced minimal recovery of lower extremity motor and sen-
sory function. She was discharged home at a MOD-I level, using

a manual wheelchair for mobility.

DISCUSSION

This case series describes 2 unique presentations of MM manifest-
ing as discrete spinal cord compressive plasmacytomas in young
adult females. MM typically affects older individuals, making
these cases unusual and emphasizing the importance of identify-
ing MM in younger patients. Both cases illustrate the aggressive
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nature of MM and its potential for extra-skeletal dissemination,
with spinal cord compression complicating the clinical course.
Diagnosis required integration of imaging studies, laboratory test-
ing, and biopsy confirmation.

Despite the significant impact on functional status and quality
of life, there are currently no definitive guidelines for the treatment
of spinal cord compressive plasmacytomas secondary to MM.7
Ultimately, management remains complex and requires a multidis-
ciplinary approach, including urgent intervention to address spinal
cord compression through surgical decompression and/or radiation
therapy to limit further neurological deficits. Radiotherapy is par-
ticularly effective for pain control and local disease management.10
Prior research has shown that surgical decompression followed by
radiotherapy can improve neurological outcomes and reduce the
need for retreatment.!! However, complete neurological recovery is
extremely rare, regardless of treatment modality.6

In both cases, the patients’ experienced significant functional
status impairment, with persistent neurological deficits despite
aggressive treatment—consistent with studies indicating that
recovery of motor and sensory function in MM-related spinal cord
compression is often limited, even with prompt intervention.!2
Several factors influenced outcomes, including the extent and ana-
tomical level of spinal cord involvement at presentation, treatment
modality, medical complications after presentation, and, social
determinants, such as insurance coverage. Both patients experi-
enced substantial declines in mobility and independence, requir-
ing assistive devices for ambulation and modifications to activities
of daily living. Integration of oncological treatment with compre-
hensive rehabilitation is essential to maximize functional outcomes
and optimize quality of life, given the high likelihood of devastat-
ing sequelae involving motor function, sensory deficits, bowel and

bladder control, and sexual function.
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CONCLUSIONS

These cases highlight the critical importance of identifying “red
flags” in young patients with acute low back pain and unexplained
neurological symptoms, and the necessity of maintaining a broad
differential diagnosis — including consideration of MM in patients
presenting with spinal cord compression due to mass effect from
epidural tumor. Moreover, these cases also emphasize the need
for standardized treatment protocols and the significant gap that
remains in current clinical management of spinal cord compres-

sive MM.
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