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Aggressive Extramedullary Multiple Myeloma Presenting
as Small Bowel Obstruction
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Abstract

De novo extramedullary multiple myeloma (EMM) is a rare subset
of multiple myeloma (MM) defined by the presence of clonal plasma
cells (PC) outside of the bone marrow. It is associated with refrac-
tory disease and adverse outcomes. Even in EMM, plasmacytomas
within the duodenum, jejunum, and ileum are uncommon, with fewer
than 70 cases reported in the literature. Here, we present a particularly
aggressive case of EMM resulting in a small bowel obstruction sec-
ondary to an intraluminal plasmacytoma while on myeloma-directed
therapy. The patient underwent surgical resection with anastomosis
and was transitioned to more definitive cytotoxic chemotherapy fol-
lowed by autologous stem cell rescue. This case highlights challenges
in the management of EMM over standard MM and argues that dedi-
cated clinical trials for patients with aggressive EMM are warranted
to further understand the unique pathophysiology and improve over-
all survival.
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Introduction

Multiple myeloma (MM) is a common hematologic malig-
nancy characterized by a monoclonal proliferation of plasma
cells within the bone marrow [1]. A subset of MM, known as
extramedullary multiple myeloma (EMM), is defined by the
presence of plasma cells outside the bone marrow due to plas-
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ma cells losing their bone marrow homing machinery [2]. De
novo EMM is diagnosed when extramedullary disease is pre-
sent at initial diagnosis, and it is appreciated in 6-8% of new
MM diagnoses [3]. De novo EMM is associated with refrac-
tory disease and adverse clinical outcomes [4].

When clonal plasma cells spread outside the protective en-
vironment of the bone marrow, they gain the ability to prolif-
erate more freely, contributing to the aggressive nature of the
disease. These plasma cells can spread to extramedullary sites,
such as the liver, skin, kidneys, and pancreas, which indicates
a shift from typical MM behavior and a higher likelihood of
resistance to therapy [5, 6]. The resulting soft tissue plasmacy-
tomas can grow quickly in their nonnative tissues, resulting in
various complications depending on their location.

Extramedullary disease is often identified through specific
genetic and molecular profiles, which are associated with the
underlying pathophysiology of disease progression beyond the
bone marrow. These include mutations in tumor suppressor
genes such as p53 in addition to the activation of cell adhesion
pathways like focal adhesion kinase (FAK). Fluorescent in situ
hybridization (FISH) characteristics of an EMM population
revealed a high prevalence of 17p deletions, 1q duplications,
CCND1/IGH translocations, and complex karyotypes, which
likely contribute to treatment challenges [2, 7-10].

Biologic characteristics of EMM include an immature or
plasmablastic morphology, often resembling that of advanced
disease in MM, including signs of bone marrow suppression
such as anemia and thrombocytopenia. Other markers are sim-
ilar to those of transformed malignant lymphoma and include
a high lactate dehydrogenase (LDH) level and multi-organ
involvement [11]. Even in EMM, plasmacytomas within the
duodenum, jejunum, and ileum are uncommon, with fewer
than 70 cases reported in the literature.

Many of the standard treatment options that are used to
treat MM are also available to treat EMM, but they are without
the robust literature support. The regimen consisting of daratu-
mumab, bortezomib, cyclophosphamide, and dexamethasone
(DaraVCD) is currently being studied as a potential option,
with some success [4]. Many of the treatments that are used
are similar to the medications used in traditional MM, such
as proteasome inhibitors, immunomodulatory drugs (IMiDs),
and autologous stem cell rescue (auto-SCR). Novel treatment
options have been proposed for refractory disease, such as
combinations of the above therapies in addition to tandem au-
to-SCR, bidirectional T-cell engager (BiTE) therapy, and chi-
meric antigen receptor T-cell (CAR-T) therapy [12]. Imaging
strategies also differ in EMM, where positron emission tomog-
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Type

Trisomy

Tetrasomy
Deletion
Addition

Marker chromosome

Cytogenetics

Chr 1%, Chr 5%, Chr 6, Chr 9%, Chr 11*, Chr 15%*,
Chr 18, Chr 19*

Chr 7*

179*, 7q32*2, 22q12
1p12, 8q24.1*

N/A

Figure 1. Cytogenetics results. Findings with an asterisk (*) have an established association with multiple myeloma [1, 7, 8]. N/A:

not applicable; Chr: chromosome.

raphy-computed tomography (PET-CT) has proven valuable
for detecting extramedullary lesions and monitoring treatment
response, even when serum markers fail to indicate disease
progression. Yet, PET-CT is not part of the current standard
response criteria for MM, highlighting an area where further
guidelines and research are needed to ensure appropriate man-
agement of this unique disease entity [5]. We describe a case of
a middle-aged woman presenting with extensive extramedul-
lary disease, in which many of the complexities of EMM are
highlighted, including the diagnostics, treatment, and monitor-
ing options.

Case Report

A 58-year-old woman was diagnosed with R-ISS stage 1[Il MM
with extensive extramedullary involvement after presenting
with a thoracic plasmacytoma resulting in cord compression.
Given the potential for rapid neurological deterioration, this
plasmacytoma necessitated urgent intervention to prevent last-
ing functional deficits. The full extent of her disease became
evident with further imaging, which revealed additional ex-
tramedullary plasmacytomas located in the left choroid, left
cerebral hemisphere dura, and the soft tissues surrounding the
right orbit.

Chromosome analysis (Fig. 1) [1, 7, 8] and FISH (Fig. 2)
from her diagnostic bone marrow biopsy showed a complex
karyotype, featuring a tetrasomy and eight trisomies (many of
which are not typically associated with MM), along with a no-
tably aggressive p53 mutation.

She was started on first-line therapy with standard-dose

FISH

(FGFR3x1, IGHx2)[91/200]
(D11Z1, ATM)x3[62/200]
(CCND1x3, IGHx2)[51/200]

(p53x1, D17Z1x2)[48/200]/(p53,
D17Z1)x1[14/200]

bortezomib, lenalidomide, and dexamethasone (RVD). After
4 months of treatment, she achieved a very good partial re-
sponse (VGPR), evidenced by complete serologic remission,
the absence of an M-spike on immunofixation electrophoresis
(IFXE), and normalization of serum free light chains (FLC)
and their ratio. However, a follow-up PET-CT revealed new
extramedullary plasmacytomas that developed despite the se-
rologic improvement. Unfortunately, her clinical course was
further complicated by several pathologic fractures resulting
from extensive skeletal involvement, which eventually re-
quired surgical repair.

The transition from RVD to second-line therapy was de-
layed by 6 weeks to allow for fracture healing. Standard-dose
carfilzomib, daratumumab, and dexamethasone (DKD) were
initiated, resulting in a partial response (PR) by PET-CT and
continued normalization of serum light chains. During the third
cycle, she developed a normocytic anemia out of proportion
to the expected pancytopenia of the regimen. Further workup
revealed iron of 15, iron saturation of 6%, and a ferritin of
74. An iron infusion was given; however, the patient’s state
of anemia continued, and she became transfusion dependent.
Repeat iron studies demonstrated persistent iron deficiency,
raising concerns about asymptomatic blood loss, and an urgent
endoscopy was planned.

Before endoscopy could be performed, she presented
emergently with acute abdominal pain, oral intolerance, and
obstipation. A CT of the abdomen demonstrated an enteroen-
teric intussusception in the left lower quadrant, resulting in
proximal small bowel obstruction (SBO). Within the intussus-
ception, there was a suggestion of an intraluminal soft tissue
mass measuring up to 2.2 cm (Fig. 3). The general surgery ser-

Interpretation
1 copy of FGFR3 and 2 copies of IGH
3 copies of ATM

3 copies of CCND1 and 2 copies of IGH

1 copy of p53

Figure 2. Fluorescence in situ hybridization (FISH) results.
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Figure 3. Maximum intensity projection (MIP) FDG PET/CT (a), which was taken 2 months prior to presentation, demonstrated
mixed response to medical therapy, with avid radiotracer uptake seen within masses of the left posterior fourth rib, right posterior
thoracic soft tissues, and left greater trochanter (blue arrows). Physiologic radiotracer activity is seen within the renal collecting
system, urinary bladder, and areas of small bowel. Contrasted CT (b, c) revealed an enteroenteric intussusception (red arrows) in
the left lower quadrant with upstream small bowel obstruction. A soft-tissue mass is suspected as the lead point for the intussus-
ception (yellow arrow) with a decompressed distal small bowel. FDG PET/CT: fluorodeoxyglucose positron emission tomography/
computed tomography.

vice was consulted for evaluation, and a nasogastric tube was ciplinary discussion. Direct visualization revealed extensively
placed. Within 24 h of presentation, the patient was taken to dilated loops of proximal small bowel from an intussuscep-
the operating room for a diagnostic laparoscopy after multidis- tion secondary to the intraluminal mass, prompting consulta-
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Figure 4. Histologic sections of a large exophytic intraluminal small bowel mass showing a high-grade plasma cell neoplasm (a)
that is positive for CD138 (b), variably positive for Kappa IHC (c), and negative for lambda IHC (d). H&E: hematoxylin and eosin;

IHC: immunohistochemistry.

tion with surgical oncology. The operation was converted to a
vertical infraumbilical laparotomy to allow for a formal onco-
logical resection. The involved segment of small bowel was
resected with 5 cm margins proximally and distally to allow
for appropriate mesentery and lymph node sampling.

Gross examination of the resection specimen revealed an
exophytic intraluminal small bowel mass measuring 2.9 cm
in dimension and a second focus measuring 0.5 cm in dimen-
sion representing an effaced lymph node. Histologic exami-
nation demonstrated diffuse proliferation of atypical plasma
cells with a loss of normal lymph node architecture. CD138
immunohistochemistry (IHC) highlighted the neoplastic cells,
and Epstein Barr virus (EBV) in situ hybridization was nega-
tive. Kappa/lambda THC showed variable positivity for kappa
and was negative for lambda in the neoplastic cells (Fig. 4).

Upon recovery, cytotoxic chemotherapy was initiated
with bortezomib, dexamethasone, thalidomide, cisplatin, cy-
clophosphamide, etoposide (VTD-PCE). Normally, we would
have used VITD-PACE (the same regimen but with doxoru-
bicin). However, in this case, doxorubicin was held due to con-
current radiation being delivered for extension of a dural-based
plasmacytoma. Two cycles of VID-PCE induced a VGPR
based on PET-CT, and she subsequently underwent consolida-
tion with melphalan followed by auto-SCR. Unfortunately, her
clinical course was further complicated by progressive hepatic

plasmacytomas, which ultimately led to acute hepatic failure
and eventual death while under home hospice care.

Discussion

Extramedullary myeloma represents a notably severe form
of MM, defined by the existence of the disease beyond the
bone marrow. While EMM is increasingly recognized for its
complex cytogenetics, refractory disease, and adverse clinical
outcomes, there is a paucity of literature addressing specific
treatment regimens. One challenge is that there are no strict
universal clinical criteria by which to define EMM; however, it
is largely defined by myeloma cells that escape the bone mar-
row and invade tissues [13].

Treatment regimens are based on therapies used for MM;
however, the wide range of available treatment modalities
presents clinicians with many options. Additionally, the fron-
tier of MM is rapidly evolving with frequent novel therapies
emerging. Given that EMM is, at its core, high-risk MM, many
of the treatment regimens are extrapolated from data based on
treating high-risk MM. Lenalidomide appears to be largely
effective [14], but chiefly when combined with a proteasome
inhibitor, with bortezomib in particular demonstrating efficacy
in EMM [15]. This is a reflection of bortezomib’s propensity
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to treat high-risk disease, with action on overcoming t(4;14) and
del(17p) [16]. Commonly used starting regimens include carfil-
zomib, lenalidomide, dexamethasone (KRD), and VRD, with
KRD showing no progression-free survival (PFS) with more
toxicity and treatment-related deaths in a trial, which notably
excluded high-risk patients [17]. With this in mind, standard
VRD was started up front, which resulted in a VGPR by serum
markers despite persistence of plasmacytomas [18-21].

Even though she was in a serologic VGPR, this was not
an accurate characterization of her disease status given her
persistent plasmacytomas. Hence, the next targeted regimen
was aimed at relapsed refractory MM in DKD. The decision
to use DKD was based on studies demonstrating efficacy in
refractory disease in addition to data supporting the use of
carfilzomib for high-risk patients [22]. However, the data in
EMM were based primarily on case reports given the paucity
of literature supporting specific regimens to treat EMM. Some
reports suggest that daratumumab may have limited efficacy
in EMM due to decreased levels of CD38 expression by EMM
plasma cells [23]. However, one trial demonstrated modest ef-
ficacy in EMM [24], which supported our use in this patient.
Carfilzomib appears to be effective in patients with high-risk
features, but there are a limited number of case reports men-
tioning its use in extramedullary disease, with one case specifi-
cally mentioning a durable complete response when combined
with dexamethasone [25].

Despite being placed on both first- and second-line thera-
pies involving these agents, our patient’s disease progressed, as
evidenced by the development of new extramedullary plasma-
cytomas even while her serologic markers indicated a PR. This
points to the limitations of relying on serum M-protein or light
chains for disease monitoring in EMM. Unlike conventional
MM, where these markers provide reliable indications of dis-
ease burden, EMM is often characterized by non-secretory or
low-secretory behavior, where tumor cells produce minimal or
no detectable M-protein or FLC. This discrepancy highlighted
one of the unique challenges in managing EMM: traditional
serologic markers such as M-protein and serum-FLC can fail
to accurately reflect disease burden in extramedullary cases,
especially in non-secretory or low-secretory disease [26].

Given her numerous complications and persistent disease,
she was initially unable to meet the criteria for auto-SCR, ne-
cessitating the use of these therapies to manage her complica-
tions with the goal of creating an opportunity for auto-SCR in
the future. One of the most difficult aspects of managing EMM
is its poor response to medications that make up the corner-
stone of most standard MM regimens. In this case, the disease
was refractory to first- and second-line therapies with protea-
some inhibitors and IMiDs, necessitating the transition to a
more intensive cytotoxic chemotherapy regimen with VTD-
PACE (modified to VTD-PCE). This regimen is commonly
used to bridge auto-SCR, particularly in the subset of patients
such as plasma cell leukemia or EMM. The American Society
of Clinical Oncology (ASCO) guidelines suggest using it in
this population [27], while some studies support using it for
severe relapsed or refractory disease [28].

In addition to standard chemotherapy, radiation therapy
was a key part of managing this patient’s disease and was
aimed chiefly at symptom improvement. Radiation is particu-

larly useful for controlling localized tumor burden and reliev-
ing symptoms tied to plasmacytomas [27], such as spinal cord
compression and SBO, as seen in this case [29]. However,
the use of radiation in EMM must be carefully considered to
avoid overlapping toxicities, especially when used alongside
systemic treatments. To avoid complications, doxorubicin was
held in the VTD-PACE regimen (VTD-PCE) to limit the risk
of radiation recall when used in conjunction with radiation.
This reinforces the value of a multimodal approach (combin-
ing systemic therapy, radiation, and potentially surgery) as a
strategy for achieving disease control in patients with EMM.

Other complications of this case were related to treatment
toxicities. While pancytopenia is expected with DKD, when
anemia occurs out of proportion to the expected degree of neu-
tropenia and thrombocytopenia, assessment for concomitant
etiologies for anemia should be considered. In a study com-
paring DKD to other regimens, the most common grade 3 or
higher hematologic adverse events in the DKD group were
thrombocytopenia (32%), anemia (22%), and neutropenia
(16%) [30]. Another recent analysis of the original study of
DKD demonstrated thrombocytopenia as a much more com-
mon side effect than anemia, with severe anemia appearing in
17.5% of patients, compared to 24.7% of patients presenting
with thrombocytopenia [31]. Thus, the suppression of erythro-
poiesis (leading to anemia) is typically part of a broader pat-
tern of bone marrow suppression that also affects leukopoiesis
and thrombopoiesis, resulting in neutropenia and thrombocy-
topenia [32].

In this case, the presence of severe iron deficiency ane-
mia prompted assessment for malabsorption and blood loss.
Given the steroid backbone for myeloma-directed therapy,
peptic ulcer disease was the leading differential diagnosis, de-
spite proton pump inhibitor (PPI) therapy and the absence of
gastrointestinal (GI) symptoms. Unexpectedly, in a matter of
weeks, she developed an SBO secondary to a plasmacytoma
in the setting of normal serum light chains. Here, discussions
regarding the benefits of cytotoxic chemotherapy in treating
EMM were carefully weighed against potential toxicities. This
is paramount in these patients, particularly in cases with com-
promised organ function or reduced performance status due
to the underlying condition. The patient’s widespread disease
had already led to pathologic fractures and worsening anemia,
adding complexity to her care and causing treatment delays.
Combination regimens that include alkylating agents and oth-
er cytotoxic drugs require vigilant monitoring for adverse ef-
fects, as these therapies can significantly affect blood counts
and heighten the risk of infections or organ damage. Despite
these risks, aggressive treatment may be warranted in cases of
refractory EMM, where survival is often less than 6 months, to
improve response rates and extend survival.

The cytogenetic profile seen in EMM is an area of ongo-
ing research. The many genetic abnormalities such as p53 mu-
tations, CCND1/IGH translocations, and multiple chromosom-
al variations suggest that EMM may have a distinct genomic
landscape that drives its aggressive phenotype, leading to its
treatment resistance [33]. The t(11; 14), normally not a particu-
larly high-risk translocation, contributes to loss of bone mar-
row homing machinery and is often seen in plasma-cell leuke-
mia (PCL). The high prevalence of t(11;14) in PCL, which is
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characterized by the presence of circulating plasma cells, sug-
gests that this translocation may play a role in enabling plasma
cells to survive and proliferate outside the bone marrow. Fur-
ther studies are needed, but this is supported by findings that,
on occasion, PCL and extramedullary disease (EMD) share
certain cytogenetic features, including t(11;14) [34].

Studies focused on the molecular and genetic charac-
teristics of EMM could yield insights into targeted therapies
tailored to these specific mutations, potentially improving
outcomes. For example, agents targeting the p53 pathway,
checkpoint inhibitors, or novel small molecules that interfere
with specific translocations may offer new avenues for treat-
ing EMM. Until these targeted approaches become available,
cytotoxic chemotherapy and a tailored, multimodal approach
remain the mainstay of treatment, although their efficacy is
limited. As the frontier of MM continues to evolve, therapies
like CAR-T, BiTEs, and monoclonal antibodies are likely to
play a larger role in therapy, potentially improving outcomes
in high-risk patients such as those with EMM. With up-and-
coming therapies, perhaps the need for autologous transplant
will become less of a prominent therapy for high-risk MM.

A critical tool that has emerged for the evaluation of ex-
tramedullary disease is PET-CT, allowing for the detection of
extramedullary plasmacytomas and monitoring treatment re-
sponse. This patient’s disease is remarkable both for the com-
plex cytogenetics and that her plasmacytomas progressed on
standard first- and second-line MM-directed therapy despite
normal serum markers. Thus, serial PET-CTs were required to
monitor her disease response to therapy, which is not required
in standard MM but has become increasingly recognized in
the management of EMM [5, 35]. In this patient’s case, her
serum markers were unreliable because she continued to de-
velop extramedullary plasmacytomas. The American Society
of Hematology (ASH) in its “How I Treat EMM” recommends
the use of PET-CT for surveillance in the context of a clinical
concern for EMM, light-chain escape, or non-secretory disease
[5]. This is supported by the International Myeloma Working
Group’s recommendation for the use of PET-CT, in which the
modality is utilized more regularly to distinguish between ac-
tive and inactive disease [36]. PET-CT is not currently includ-
ed in the National Comprehensive Cancer Network (NCCN)
criteria for response assessment in MM, but its role in EMM is
gaining traction. This supports the need for consensus guide-
lines that incorporate PET-CT as a standard tool in EMM, as it
can be essential for accurate disease assessment and therapeu-
tic decision-making in this subset of myeloma patients.

Conclusions

Refractory EMM carries a dismal prognosis, with overall sur-
vival often less than 6 months. Given the extent of extramed-
ullary disease and central nervous system (CNS) involvement
at presentation, earlier aggressive treatment might have pre-
vented complications such as the small bowel plasmacytoma,
though baseline functional status limited this option. Delays in
systemic therapy are detrimental, emphasizing the critical need
for clinical trials to elucidate EMM’s unique pathophysiology

and improve outcomes. Subgroup analyses in larger prospec-
tive trials could provide insights into tailored treatment ap-
proaches for this aggressive subtype.

Imaging with PET-CT enabled accurate assessment of dis-
ease progression and treatment response, as traditional sero-
logic markers were unreliable due to the non-secretory nature
of the disease. Guidelines containing standardized imaging
protocols could enhance clinicians’ ability to monitor disease
burden, particularly in non-secretory or low-secretory cases
such as these.

Ultimately, this case underscores the need for a highly
individualized approach to EMM, leveraging molecular in-
sights, advanced imaging, and multimodal therapies to address
its complex manifestations. It highlights the unique treatment
challenges, including the limitations of standard myeloma
therapies. Advanced imaging monitoring with PET-CT is im-
portant, as serologic monitoring may prove unreliable. Finally,
the necessity of a multimodal approach was emphasized: radi-
ation therapy effectively controlled localized plasmacytomas,
while systemic responses required alkylator-based cytotoxic
chemotherapy. By prioritizing clinical trials, molecular profil-
ing, and personalized treatment strategies, the medical com-
munity can advance toward better outcomes for patients with
this challenging and aggressive form of myeloma.
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