
28       n        APPLIED RADIOLOGY
©

                                       www.appliedradiology.com August  2018

R A D I O L O G I C A L  C A S E

CASE SUMMARY
A 93-year-old male was referred to 

the emergency department by his pri-
mary care physician for blood trans-
fusion after outpatient evaluation for 
dizziness and generalized weakness 
for the past 2-3 days revealed anemia 
and hematuria. Of note, the patient also 
had a recent history of anemia requir-
ing two transfusions during the preced-
ing four weeks and was diagnosed with 
prostatitis six weeks earlier. Additional 
pertinent past medical history includes 
benign prostatic hypertrophy, chronic 
hematuria, chronic renal failure, recur-
rent symptomatic anemia, and remote 
cutaneous basal vs. squamous cell car-
cinoma. In the ED, the physical exam 
was unremarkable and initial labs 
demonstrated mild to moderate ane-
mia, trace hematuria, and renal failure. 
The patient was admitted for symp-
tomatic anemia with urologic workup 
for hematuria. Incidental discovery of 
multifocal osteolytic lesions on subse-
quent nonenhanced CT (NECT) of the 
abdomen and pelvis prompted further 
workup for suspected metastases.

IMAGING FINDINGS
On admission, initial NECT of the 

abdomen and pelvis demonstrated 
multiple osteolytic lesions in the pel-
vis, right femur, and lumbar spine with 
associated soft-tissue component and 
mass effect compromising the spinal 
canal at L1 (Figure 1). The follow-
ing day, MRI of the lumbar spine and 
whole-body bone scan were ordered 
due to growing concern for metastatic 

disease. MRI of the lumbar spine 
demonstrated multiple, multilevel 
T1 and T2 hypointense lesions and 
pathologic compression fracture with 
posterior expansile mass at L1 caus-
ing severe spinal and neural foraminal 
stenosis (Figure 2). Whole-body bone 
scan demonstrated non-characteris-
tic increased uptake at the right iliac 
crest, right 10th rib, and left 4th rib with 
no areas of focal photopenia (Figure 
3). On the third day after admission, 
CT-guided core needle biopsy of 
the right iliac lesion was performed, 
which later came back positive for 
plasmacytoma. Subsequent myeloma 
work-up with a radiographic bone sur-
vey redemonstrated multiple osteolytic 
lesions throughout the lumbar spine, 
pelvis, and bilateral proximal femurs 
(Figure 4).

DIAGNOSIS
Multiple myeloma. Primary differ-

ential considerations include metasta-
ses and lymphoma/leukemia.

DISCUSSION
Multiple myeloma is a hetero-

geneous group of malignant clonal 
B-lymphocyte neoplasms of terminally 
differentiated bone marrow plasma 
cells.1,2,3 It accounts for approximately 
1% of all malignant diseases, but is the 
most common primary bone malig-
nancy and accounts for approximately 
10% of hematologic malignancies.1,2 
Multiple myeloma primarily occurs 
between the ages of 40-80 years, with a 
median age at diagnosis of 65 years.1,2 

The exact pathogenesis of multiple 
myeloma is unknown, but there is 
increased incidence in males and Afri-
can Americans as well as with expo-
sure to various environmental factors.2

Multiple myeloma is characterized 
clinically by osseous involvement 
favoring the axial skeleton with asso-
ciated pain and sequelae, hypercal-
cemia, chronic renal insufficiency, 
anemia, and the presence of monoclo-
nal immunoglobulin (Ig, M protein) in 
serum and/or urine.2 Lab analysis also 
demonstrates IgG or IgA M protein 
spike on serum protein electrophoresis 
(SPEP) as well as Ig light chain detec-
tion on urinalysis and increased serum 
beta-2-microglobulin levels.1

On imaging, multiple myeloma is 
hallmarked by focal or diffuse marrow 
infiltration and well-circumscribed 
osteolytic lesions.1,3 Expansile osteo-
lytic lesions may also be seen with or 
without an associated extraosseous 
soft tissue component.1,2,3 Other char-
acteristic findings include vertebral 
compression fractures, vertebral body 
involvement prior to involvement of 
posterior elements, and diffuse osteo-
penia.1,3 Bone scans are typically 
negative due to the osteolytic disease 
process with inhibition of osteoblas-
tic activity, and for this reason focal 
photopenic areas may be appreciated 
instead of increased uptake.1,3

Beyond a broad spectrum of related 
plasma cell disorders that are differ-
entiated based on laboratory and clin-
ical findings, the primary differential 
considerations for multiple myeloma 

Multiple myeloma

Collin Hull, DO; Bradley Kliewer, DO; and Jeffrey Lovin, MD



www.appliedradiology.com                                         APPLIED RADIOLOGY
©

        n       29August  2018

R A D I O L O G I C A L  C A S E

are metastases and lymphoma/leuke-
mia.4 Most imaging features for these 
entities are similar and nonspecific; 
however, one feature that may favor 
metastases, lymphoma, or leukemia 

is increased uptake on bone scan.2,4,5 
More extensive or isolated involve-
ment of vertebral posterior elements, 
less well defined or absent cortical 
destruction, and lack of associated 

monoclonal gammopathy and protein-
uria may also help differentiate these 
entities from multiple myeloma.

Our patient initially presented with 
signs, symptoms, and clinical history 

FIGURE 1. NECT Abdomen/Pelvis. (A) Axial image in bone window at the level of L1 demonstrates a large lytic lesion in the L1 vertebral 
body with associated posterior cortical disruption and extraosseous soft tissue component invading the spinal canal. (B) Sagittal image 
through the spine in bone window demonstrates severe L1 compression fracture with associated soft tissue component disrupting the sur-
rounding vertebral body cortex as well as multifocal lytic lesions. (C) Coronal image in bone window at the level of the lumbar spine and pelvis 
demonstrates further multifocal lytic lesions superimposed on background micronodular marrow infiltration.
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FIGURE 2. MR L-spine. (A) Sagittal T1WI demonstrates multifocal hypointense marrow infiltration and partially visualized hypointense pos-
terior expansile mass at L1. (B) Sagittal T2WI further depicts the large hypointense posterior expansile mass at L1 with associated severe 
spinal stenosis and impingement of the spinal cord. Multiple nodular hypointensities are also demonstrated within the cauda equina fibers.
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strongly suggesting genitourinary 
pathology; however, incidental discov-
ery of multifocal osteolytic lesions on 
his initial NECT led to a very differ-
ent diagnostic work-up. On imaging, 
our patient had many of the charac-
teristic but nonspecific findings of 
multiple myeloma. However, due to 
this nonspecific nature, imaging alone 
was insufficient for diagnosis and his-
topathologic and clinical correlation 
were ultimately key for differentiation. 
Clinically, our patient also demon-
strated most of the classic signs/symp-
toms of multiple myeloma, with the 
exception of hypercalcemia. Diagnosis 
was eventually confirmed with core 
needle biopsy.

CONCLUSION
This case demonstrates the at times 

difficult nature of diagnosis and dif-
ferentiation of multiple myeloma 
from other entities such as metasta-
ses, lymphoma, and leukemia. Our 

93-year-old patient presented out-
side the normal age range of 40-80 
years and initially presented with 
clinical findings and history most 
suggestive of genitourinary pathol-
ogy. Characteristic imaging findings 
were present in our patient, including 
multifocal osteolytic lesions with an 
isolated expansile lesion and associ-
ated soft-tissue component, vertebral 
compression fracture, and diffuse 
osteopenia. However, it’s important 
to remember that these are nonspe-
cific findings and histopathologic and 
clinical correlation are essential to 
diagnose and differentiate multiple 
myeloma. Classic clinical findings 
of multiple myeloma include: bone 
pain, hypercalcemia, chronic renal 
insufficiency, anemia, positive serum/
urine IgM, IgG/IgA M spike on SPEP, 
positive urine Ig light chains, and 
increased serum beta-2-microglob-
ulin; all of which were present in our 
patient except for hypercalcemia.
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FIGURE 4. Bone Survey. Lateral view of the 
lumbar spine demonstrates L1 compression 
fracture and multiple lytic lesions.

FIGURE 3. Bone Scan. Anterior and posterior whole body views of bone scan with 
Tc-99m methylene diphosphonate (MDP) demonstrates focal increased uptake in the 
right iliac crest, right posterior 10th rib, and left anterolateral 4th rib. There are no areas 
of marked focal photopenia.


