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Abstract. Background: Plasmablastic myeloma is an
aggressive subtype of multiple myeloma with overall poor
prognosis. Spinal cord compression and hyperammonemic
encephalopathy are two grave complications of multiple
myeloma with significantly poor survival outcomes. Case
Report: A 49-year-old male presented with a 5-day history
of worsening abdominal distention with inability to walk,
urinate or defecate. Imaging findings of innumerable spinal
osteolytic lesions with paraspinal masses coupled with a
bone marrow biopsy of 270% plasmablasts confirmed the
diagnosis of plasmablastic Despite spinal
decompression surgery, the patient remained paraplegic.

myeloma.

Three myeloma-directed chemotherapies failed, eventually
leading to him developing hyperammonemic encephalopathy
culminating in his death. Conclusion:  Plasmablastic
myeloma is a rare entity which poses therapeutic challenges
especially in patients with negative prognosticators,
including high-risk cytogenetic markers, extraosseous
involvement with cord compression and hyperammonemic
management with
consideration of novel therapeutic alternatives, especially in

encephalopathy. Early aggressive
treatment refractory disease, can be worthwhile.

Multiple myeloma (MM) is a malignant neoplastic
proliferation of plasma cells within the bone marrow,
resulting in local and extra-medullary manifestations. It
represents about 17% of hematologic malignancies but only
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1% of all malignancies, often with a predilection for men (1).
The most common presentations include bone pain, anemia,
renal failure, and hypercalcemia. Spinal cord compression
and hyperammonemic encephalopathy are two rare and grave
complications of MM (2, 3). Cord compression, often
resulting in paresthesia, lower extremity weakness, paralysis,
and bladder/bowel dysfunction, is sometimes seen at
diagnosis and is associated with significant debility and poor
quality of life. On the other hand, hyperammonemia with
associated encephalopathy can occur at any time in the
disease course and is associated with high rates of myeloma
relapse and inpatient mortality (4, 5). Plasmablastic myeloma
is a subtype of MM in which =2% of the clonal plasma cells
are morphologically plasmablasts (6). It is a very rare and
aggressive MM subtype, seen in about 5-10% of patients
with MM and associated with an overall poor prognosis and
survival (6, 7). We report the case of a Hispanic male with
plasmablastic myeloma who presented with complete
paraplegia due to spinal cord compression at diagnosis,
eventually developing hyperammonemic encephalopathy
culminating in his death.

Case Report

A 49-year-old male presented to the Emergency Department
with a 5-day history of worsening abdominal distention,
bilateral lower extremity paralysis and inability to urinate or
defecate. He initially developed lower extremity weakness
which quickly progressed to paralysis over the 5-day period,
prompting hospital presentation. He denied abdominal pain,
nausea, vomiting, signs and symptoms of infection, or trauma.
Physical examination was significant for abdominal distention
with tympani, absent sensation below the level of the umbilicus
and flaccid paralysis of the bilateral lower extremities.
Pertinent laboratory findings included normocytic anemia
with hemoglobin of 11.3 g/dl, serum creatinine of 4.6 mg/dl,
severe hypercalcemia with serum calcium of 159 mg/dl,
elevated immunoglobulin (Ig) A at 3720 mg/dl, low IgG
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Figure 1. A-C: Computed tomography of the thoracic spine with innumerable lytic lesions involving every thoracic vertebral segment. Right
paravertebral soft-tissue mass at T6-7 and T11, with neuroforaminal and possible intraspinal extension. Additional soft-tissue mass involving the
left scalene fossalbrachial plexus was present (not shown). Progression of metastatic disease with increased extraosseous soft-tissue components,
interval increase in size of large right paraspinal soft-tissue mass with extension through the posterior chest wall (extramedullary involvement) and
interval development of multiple new extraosseous soft-tissue nodules, despite extensive chemotherapy.

(385 mg/dl), low IgM (28 mg/dl), elevated M-spike at 3.3 g/dl
(IgA Kappa monoclonal proteins by immunofixation studies),
elevated lactate dehydrogenase of 3211U/1, elevated beta-2
microglobulin (61 mg/l), elevated kappa free light chains (62.1
mg/1), normal lambda free light chains (6.4 mg/l), elevated
kappa/lambda ratio (9.7). Computed tomography (CT) imaging
revealed innumerable osteolytic lesions involving every
segment of the cervical, thoracic, lumbosacral spine and pelvis.
There were also multiple exophytic soft-tissue masses
involving the thoracic (T) spinal segments (Figure 1), the
largest extending to the right paravertebral, intercostal, and
right intraspinal epidural spaces from T5 to T8 levels, resulting
in severe spinal canal stenosis with spinal cord compression
and compressive myelopathic changes. No pathological rib or
vertebral fractures were evident. Abdominal imaging did not
reveal any obstruction or an acute intra-abdominal pathology.

The patient was started on acute treatment for
hypercalcemia with aggressive intravenous fluid hydration,
calcitonin and pamidronate. Neurosurgery was consulted for
emergency cord decompression given plasmablastic
infiltration of the thoracic spine. A T6-T8 and partial T9
laminectomy, with partial resection of the intraspinal tumor
with decompression of epidural spaces of T6-T9 was
performed. Unfortunately, the paraplegia, bladder and bowel
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functions did not improve. The patients required a chronic
bowel regimen for constipation and indwelling Foley
catheterization for urinary retention.

Biopsy of the intraspinal lesions showed sheets of
proliferating plasmacytoid neoplastic cells (Figure 2) which
were positive for cluster of differentiation (CD) markers:
CD138+ and CD56+, with slightly more kappa than lambda
light chains by immunohistochemical staining (Figure 3). A
bone marrow biopsy revealed myelomatous proliferation of
plasma cells involving at least 70% of the marrow, with the
plasma cells displaying a plasmablastic morphology (Figure
4). Cytogenetic analysis with fluorescent in situ
hybridization showed myeloma-associated chromosomal
abnormalities with often unfavorable prognosis: 1p deletion,
additions (1q,19p, and 21p), loss of chromosome 15, 1q
tetrasomy, and trisomy of chromosomes 6, 7, 8, 10, 11, 12,
17, 19, 20 and 22. These findings were consistent with a
diagnosis of multiple myeloma of the plasmablastic subtype
with IgA and kappa light chain predominance. As per the
Revised Multiple Myeloma International Staging System (8),
he was classed as having stage III disease, corresponding to
a 29-month median progression-free survival.

A week after discharge, he was started on anti-myeloma
induction chemotherapy with cyclophosphamide, bortezomib
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Figure 2. Hematoxylin and eosin-stained sections from spinal surgery showing sheets of plasma cells (left, x200) with plasmablastic morphology

and increased mitotic activity (right, x400).

Figure 3. Immunohistochemical stains confirm plasma cell origin with expression of CD138 (left, x400), and slightly more kappa than lambda light

chains (right, x400).

and dexamethasone (CyBorD) regimen. After two cycles, the
patient’s myeloma had shown a positive response as
evidenced by a reduction in M spike to 1g/dl; IgA of 762
mg/dl; free light chains: 31.3 mg/l kappa 6.67 mg/l lambda,
with a kappa/lambda ratio of 4.74; and serum B2
microglobulin of 3.43 mg/l. This positive response was,
however, not matched with overall improvement in clinical
outcomes. The patient’s clinical course was complicated by
recurrent malignant pleural effusions. The patient went on to
complete his third cycle of Revlimid (lenalidomide)
monotherapy as well as two cycles of etoposide, prednisone,
oncovin, cytoxan and doxorubicin (EPOCH) regimen.
Repeat CT scans continued to show an increase in size and

number of pleural-based implants and ongoing enlargement
of paravertebral masses, consistent with disease progression
(Figure 1). Surprisingly, however, his M spike continued to
decrease to 0.4 g/dl.

Despite his poor response to both the CyBorD and EPOCH
regimens, the patient continued to express his desire for all
aggressive treatment options. He completed an additional two
rounds of the darzalex/dexamethasone regimen, following
which it became clear to the patient and the family that his
disease had not responded to any of the three myeloma-
directed regimens. With the likelihood that further treatments
would be futile, the patient stopped further chemotherapy. It
was not too long after stopping chemotherapy that the
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Figure 4. Hematoxylin and eosin-stained sections of bone marrow biopsy showing at least 70% marrow involvement by plasma cells (left, x100)

with similar morphology to the spine surgery specimen (right, x400).

patient’s mentation started to decline, and he became more
encephalopathic with the passing of each day. Further
encephalopathy workup showed normal serum viscosity,
brain CT negative for any acute intracranial pathology and
elevated ammonia level at 63.3 umol/l (normal range: 9-30
umol/l). With elevated ammonia level, normal serum
viscosity and normal neuroimaging, extraosseous intracranial
involvement was excluded. Although he had been
intermittently hypotensive during his hospitalization, he was
responsive to intravenous fluids, albumin infusions, and
midodrine. The development of encephalopathy also appeared
to parallel the hyperammonemia. Nonetheless, his condition
continued to deteriorate, and because he had declined any
further measures at this point, no further therapeutic
interventions were pursued. The patient passed away shortly
thereafter, 6 months after diagnosis.

Discussion

The clinical manifestations of MM are due to infiltration of
bone and other organs by proliferating plasma cells. Although
the most common clinical features at diagnosis often include
anemia, bone pain, renal failure, and hypercalcemia,
extramedullary involvement can be seen in about 4.6% of MM
patients (2). A small number of patients present with severe
complications, including spinal cord compression, often
requiring a rapid and timely intervention. Overall, about 20%
of patients develop cord compression during their disease and
this carries an overall poor prognosis (9). Although
pathological compression fractures of the vertebral column
due to local involvement are common, extramedullary
extension of myelomatous exophytic soft-tissue masses, and
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less commonly extraosseous epidural myelomas, causing
compressive myelopathy can occur (2, 10). Our patient
presented with acute flaccid paraplegia, bladder, and bowel
dysfunction, all a sequelae of cord compression from multiple
exophytic masses scattered throughout the thoracic spine. Due
to his late presentation, resolution of his neurological deficits
could not be achieved despite immediate neurosurgical
intervention and appropriate follow-up chemotherapy. This is
consistent with many other reported cases which have
demonstrated poor recovery of neurological function in
patients with cord compression due to extraosseous
involvement at presentation or during the course of the disease
(10, 11). Although rare, some reports have demonstrated a
significant improvement in motor function with radiotherapy
as well as surgical decompression (12, 13). As such, most
authors agree that a timely intervention with high-dose steroid,
surgery and chemotherapy is key if any neurological recovery
is to be anticipated (14).

Plasmablastic MM is a rare entity, and its propensity for
extramedullary and extraosseous involvement contributes to
its aggressive nature and overall poor survival and outcomes
(15). Given its rarity, finding an appropriate regimen can be
daunting as there is hardly a clear consensus on
management. In general, much success in MM treatment has
been seen in recent years with novel induction regimens,
which typically include a varied combination of a
proteasome inhibitor, immunomodulatory agent, and
monoclonal antibodies (16, 17). The RVD [Revlimid®
(lenalidomide) + Velcade® (bortezomib)+ dexamethasone]
and CyBorD regimens, for example, have shown very
positive outcomes in MM and are therefore standard of care
across the United States (16, 18). Other combination
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regimens including monoclonal antibodies such as
daratumumab are showing promising results (15).

The effectiveness of a particular regimen can depend on the
type of cytogenetic abnormalities identified and the MM
subtype. It is now well known that the presence of 17p
deletion and translocations t(4;14) or t(14;16) are associated
with early disease progression, with very poor myeloma
survival outcomes (8). Similarly, chromosome 1q addition
(+1q), one of the most common chromosomal abnormalities
seen in MM, has been shown to be an independent negative
prognosticator for poor overall survival (19, 20). Its negative
effect on survival appears to be more profound in the presence
of other co-occurring chromosomal abnormalities, such as
deletion 1q or 1q tetrasomy (20, 21). Although our patient had
no 17p deletion or translocations t(4;14) and t(14;16), he
unfortunately had +1q together with deletion 1q and 1q
tetrasomy. In line with prior studies, this likely played a role
in his negative outcome. Given that some prior studies had
suggested that the negative prognostic impact of the +1q could
be overcome with the CyBorD rather than with the RVD
regimen (20, 22), our patient was initially started on the
CyBorD regimen. Although there was a partial initial response
with a 250% reduction in serum M-protein following the first
two rounds of CyBorD, this response was not matched with
an overall improvement in clinical outcomes. Granted, there
was no reoccurrence of hypercalcemia and azotemia, but his
paralysis was permanent, and he required enteral feeding and
needed a tracheostomy, consistent with poor long-term
functional recovery. It certainly seemed that the negative
impact on prognosis of these chromosomal abnormalities had
been maintained despite targeted myeloma therapies, as had
been demonstrated in prior studies which showed that the
presence of +1q conferred a significantly negative effect on
progression-free and overall survival, even in patients with a
positive response to the RVD or CyBorD regimens (20, 23).

Ultimately, more studies are needed to fully understand
the prognostic effect of the +1q chromosome abnormality in
patients with MM vis-a-vis the novel anti-myeloma agents.
Nevertheless, patients with +1q and other co-occurring +1q
or high-risk cytogenetic abnormalities should be considered
at very high risk for early disease progression. Targeting of
specific gene mutations with specific compounds appears to
be a promising avenue for targeted myeloma therapies,
especially in patients refractory to combinations of the above
novel agents (24). Multiple clinical trials are ongoing and
examining other potential molecular targets including the
bispecific T-cell engager (BiTE) molecule and chimeric
antigen receptor T-cell therapies directed against CDI19,
already approved in the treatment of other hematological
malignancies (25-27). One such chimeric antigen receptor T-
cell product is idecabtagene vicleucel (Ide-Cel, bb2121)
currently being evaluated for high-risk and relapsed
myeloma in the phase II KarMMa-2 trial (NCT03601078).

The development of acute encephalopathy in patients with
myeloma has been reported in the literature, with possible
etiologies including hypercalcemia, hyperviscosity,
hyperammonemia and direct extra osseus leptomeningeal
involvement (3, 28-30). Hyperammonemic encephalopathy,
however rare, has been reported as both an initial
presentation and late complication of relapsing myeloma,
often with very poor survival outcomes. Up to 31% inpatient
mortality in patients who received myeloma-directed therapy
and 100% mortality in untreated patients have been reported
(4,5, 31). Clinical manifestation includes an acute change in
mentation, asterixis, seizures, and a rapid progression to
coma and death. Even with modest elevations,
hyperammonemia can cause encephalopathy. Median
ammonia levels of 114 pmol/l have been reported in MM-
induced encephalopathy, with most cases commonly seen in
IgA and chemotherapy-resistant myeloma (3, 4). Although
the pathophysiology is not fully understood, it is thought that
malignant myeloma cells and related factors influence amino
acid metabolism resulting in an excess production of
ammonia, coupled with plasma cell infiltration of the liver
that results in portosystemic shunting of the liver’s ability to
metabolize the excess ammonia that builds up and results in
encephalopathy (32-34).

Our patient with plasmablastic IgA myeloma developed
hyperammonemic encephalopathy as a late complication of
his disease despite extensive chemotherapy. The prompt
initiation of aggressive chemotherapy with regimens
including any combination of bortezomib, cyclophosphamide
and dexamethasone have resulted in rapid normalization of
ammonia levels and reversal of myeloma-associated
hyperammonemic encephalopathy. Most of these cases,
however, were in patients not previously on chemotherapy
and in whom MM and hyperammonemic encephalopathy
were present at diagnosis (32, 35). These patients were going
to begin chemotherapy anyway, suggesting that addressing
the underlying malignancy had an overall beneficial effect.
Nonetheless, other reports have demonstrated an equally
beneficial role of hemodialysis in achieving full recovery,
even in those with refractory MM-induced hyperammonemia
(36). Unfortunately, our patient did not want to undergo any
further treatments. Besides, he was a poor candidate for
further chemotherapy giving his already poor response; he
was also too hemodynamically unstable to withstand dialysis.

In conclusion, our case illustrates some of the rare
complications and management challenges associated with
MM. Several myeloma-negative prognosticators including
the plasmablastic subtype, high-risk cytogenetic markers,
extraosseous and spinal cord compression and the
development of hyperammonemic encephalopathy exhibited
by our patient conferred on him an extremely poor survival
outcome. Patients with +1q and other high-risk cytogenetic
abnormalities should be considered at very high risk for early
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disease progression and chemotherapy should be tailored
accordingly. These patients should be considered for more
aggressive management early in the disease course, including
consideration for enrolment in clinical trials if possible.
Clinicians need to be very aware of the significantly high
mortality and poor prognosis associated with the
development of hyperammonemic encephalopathy at any
point during the course of MM and the alternate treatment
modalities that have shown some success. Prompt
recognition, workup and intensive management should be
prioritized. The search for an optimal therapeutic strategy
continues to be daunting but evolving with promise.
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