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ABSTRACT
Background: Staging of multiple myeloma (MM) requires
quantification of lesions and serum biomarkers. Sestamibi (MIBI) scan
can detect medullary and extra-medullary lesions whereas pathological
fracture of MM when associated with osteoblastic activity which can be
imaged by methyl diphosphonate (MDP).
Patients and methods: This case report is of a biopsy proven case of
MM with serum biomarkers inconclusive for staging. With evidence of
multiple pathological rib fractures on conventional radiography, the
patient was sent for MDP scan as she was unable to afford any other
modality for whole body survey. A complimentary MIBI scan was
therefore done.
Results: MDP scan revealed multiple osteoblastic lesions in spine and
ribs. The MIBI scan was conclusive for stage II active disease.

compared to conventional radiography primarily due to the
osteoblastic dysfunction present in myeloma (3). 99mTc
Sestamibi (99mTc MIBI) imaging is an alternative nuclear
imaging modality that accurately represents myeloma
activity in the bone marrow with high sensitivity and
specificity (4). The ability of MIBI to concentrate in
multiple myeloma cells has been under investigation since
1996 and the results led to growing clinical interest in its
role in the work-up of MM patients (5).
CASE REPORT

A 63-year-old female with referral from oncologist came
Conclusions: MIBI scan added to diagnostic information and aided an to Institute of Nuclear Medicine & Allied Sciences
inexpensive staging. MIBI scan can be an affordable work-up tool for MM. (INMAS), Mitford, Dhaka in March’2019 for bone
scintigraphy. Her chief complaint was bone pain for
Key wards: Multiple Myeloma, 99mTc-MIBI Scan.
several months. On routine investigation, she was found to
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have hypercreatinemia (2.4 mg/dl, whereas normal level
Doi: https://doi.org/10.3329/bjnm.v22i2.51769
0.6-1.3 mg/dl) and mild hypercalcemia (11 mg/dl, whereas
INTRODUCTION
normal level 8.4-10.2 mg/dl). Peripheral blood film
Multiple myeloma (MM) is a neoplastic disorder of revealed combined deficiency anemia as the red blood
plasma B-cells which is characterized by bone marrow corpuscles were macrocytic as well as microcytic
infiltration resulting in over production of monoclonal &hypochromic. Urine examination for Bence Jones
immunoglobulins. It represents about 10% of all protein was negative. Her bone marrow biopsy showed
hematological malignancies and 1% of all cancers. features of plasma cell dyscrasia compatible with multiple
Standard investigations for diagnosis of MM includes a myeloma. Protein electrophoresis was however
complete blood count, serum biochemistry, serum and indeterminate, showing pattern of beta fraction doubtful.
urine electrophoresis, and bone marrow biopsy which is Chest X-ray showed multiple rib fractures on right side. At
considered as gold standard (1). Osteolytic bone lesions this point of work-up the patient was unable to afford
are seen in up to 90% of patients and X-ray radiography whole body skeletal survey and was therefore referred for
have been conventionally used for assessing the extent of bone scan. With this scenario in hand, we performed 99mTc
bony involvement, but with limited sensitivity (2). On the MDP bone scan of the patient and found multiple focal areas
other hand, specificity and sensitivity of whole body of increased radiotracer concentration in thoracic & lumbar
planar bone scintigraphy with Technetium-99m methylene regions of spine with mild spinal deformities, as well as in
diphosphonate (99mTc MDP) for initial diagnosis, multiple ribs of both sides with some of the foci in linear
follow-up and evaluation of bone pain is even lower fashion suggesting pathological fracture (Figure 1).
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Considering the diagnostic constraint in this case, we
decided to explore the tumor seeking capacity of MIBI
and scanned the patient with Tc-99m MIBI after three
days. Whole body planar 99mTc MIBI scan revealed
mixed pattern of marrow uptake consisting of multiple (at
least five) focal areas along with diffuse areas of
moderately intense (more than skeletal muscle but less

than myocardium) uptake in the thoracolumbar vertebrae,
humeri and femora. In addition, extra- medullary intense
uptake was seen in liver; altogether suggestive of stage II
active disease (Figure 2). To check and compare with a
physiological reference distribution of tracer, a planer
scan was performed on a consenting volunteer injected
with 99mTc MIBI for other valid clinical indication.

Figure 1: 99mTc-MDP whole body planar scan in a 63 years old female. There are osteoblastic lesions in thoraco-lumbar spine
and in multiple ribs on both sides. There is spinal deformity. The linear arrangement and perpendicularity of rib lesions
suggest likelihood for fracture.

Figure 2: 99mTc-MIBI whole body planar scan in the same 63 years old female. There is diffuse intense uptake throughout the spine,
pelvic bones, scapulae, both humeri and both femora with focal areas of uptake in sternum, multiple vertebrae and right femur. The
uptake pattern is combined diffuse and focal pattern (D+F) as described by Pace et al (6). Extra-skeletal diffuse activity is seen in
salivary gland, neck lymph nodes, thyroid, liver, spleen, intestine and kidneys. The extent of marrow uptake reaches up to distal
epiphysis of left humerus and right femur (E score 3) whereas the intensity of uptake is more than muscle but less than the myocardium
(I score 3) yielding a summed score of 6 that indicates an active disease with poor prognosis, as described by Giovanella et al. (7).
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Figure 3: 99mTc-MIBI whole body planar scan in a consenting volunteer who was injected with radiotracer for clinically
indicated SPECT myocardial perfusion imaging, imaged for visual comparison of physiological tracer distribution.
Intense uptake is seen in gall bladder and intestines; moderate uptake in salivary glands, myocardium, liver and
skeletal muscles; faint uptake in spleen, kidneys, urinary tract and thyroid. There is no osseous uptake at all.
DISCUSSION
Clinical manifestations of multiple myeloma
MM results from clonal proliferation of malignant
plasma cells in the bone marrow resulting in
overabundance of aberrant antibodies. Complications of
MM include hypercalcemia, renal failure, anemia and
osteolytic lesions, all known as the CRAB criteria.
Advanced stage MM may present with spinal cord
compression due to tumor mass and pathological fracture
of bone (8) owing to bone destruction in MM which in
turn is attributed to increased osteoclastic bone
reabsorption along with a reduced osteoblastic activity.
Up to 90% of patients may develop osteolytic lesions
during the course of the disease irrespective of initial
skeletal involvement. Lesions typically occur in the axial
skeleton and proximal areas of arms and legs, but can
involve all bones(9). Extra-medullary lesions may occur
in 7-18% cases of MM (10).
Transmission imaging modalities for multiple myeloma work-up
The updated Durie-Salmon PLUS system for MM
staging, which was found to be determinative of
treatment response and survival outcome incorporates
lesion quantification from whole body imaging survey in
addition to serum biomarkers (11). Historically the
Mirels score on conventional radiography (CR) predicted

risk of fracture and guided to select between radiotherapy
or preventive osteosynthesis as an intervention in patients
with MM (12). However, CR has failed to differentiate
between active and residual nature of osteolysis as well as
it failed to identify MM infiltration to bone marrow and
soft tissue (13). CR has a long known drawback of
false-negative rate of up to 70% owing to its ability of
detecting lytic lesion only when 30–50% of the bone
mineral density is already lost (1). On contrary, an early,
accurate and quantifiable estimate of decalcification is
obtainable from computed tomography (CT), magnetic
resonance imaging (MRI) and Dual energy x ray
absorptiometry (DEXA) (12). The higher sensitivity of
whole body CT is however outweighed by its cost and
radiation burden to preclude its acceptance as a screening
modality (1).Though MRI can provide assessment of
tumor burden by identifying MM associated fatty
infiltration of bone marrow and the guidelines originated
from advanced world favor use of whole body MRI (4),
the cost and availability of this modality hinders its
suitability in Bangladesh (14).
Clinical applicability of emission imaging modalities in
multiple myeloma
Bone scintigraphy using 99mTc MDP is accused to miss up
to 50% bone lesions and then has been disfavored in
recent influential recommendation (15). Nonetheless, it
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can pick the osteoblastic activity of MM in response to a
pathological compression fracture of vertebral body or
pelvic insufficiency fracture (1) while a recent series
from limited resource set-up observes 84% sensitivity of
MDP scan for lesion detection (15).
Hybrid Positron Emission Tomography-Computed
Tomography (PET-CT) with F-18-Fluoro-deoxy
glucose (FDG) is increasingly proven useful for initial
diagnosis, for detection of medullary and extra-medullary
disease, for post therapy assessment of response and for
differentiation of relapsed active disease from residual
morphological scars (16). Accessibility and affordability
of F-18-FDG PET-CT is however yet to achieve in
Bangladesh (17).
99mTc

MIBI scan in comparison to F-18-FDG PET is
affordable, technically less demanding and has wider
availability in Bangladesh through the INMASes. MIBI
positivity is a surrogate of bone marrow plasma cell
infiltration and cytogenetic abnormality, and thus can
guide bone marrow biopsy (6,7) especially in cases of
focal infiltration where biopsy has a high chance to miss
the disease (13). 99mTc MIBI imaging can identify both
skeletal and extra-medullary soft tissue lesions of MM
with the overall sensitivity of about 92% and specificity
96%. It has been found to be superior to PET/CT for the
visualization of diffuse disease and can even show
indolent or very low level myeloma which is not
detectable on PET/CT (1,18). Compared to MRI, Tc-99m
MIBI underestimates the extent of bone marrow
infiltration in the spine, skull and long bones but shows
superiority in detecting lytic lesions in the ribcage.
Besides, it is also able to predict overall disease prognosis
better than MRI. Moreover, MIBI scan unlike MRI is less
time consuming, more comfortable for the patient, can
achieve image of all important bone compartments in one
single examination (4,19) and therefore cheaper than
whole body MRI.
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al (6) which has been further elaborated by Giovanelle et
al (7). 99mTc-MIBI planar imaging however is likely to
miss the para-cardiac, paravertebral and cervical lesions
which is better appreciated by SPECT. False positive
detection of physiological skeletal muscle activity can be
discerned by hybrid SPECT-CT (18). Finally, a pooled
meta-analysis of 17 studies comprising of 575 patients
revealed comparable diagnostic performance of
18-F-FDG-PET-CT, MIBI Scan and MRI for detection of
bone disease (20).
CONCLUSIONS
Traditionally, multiple myeloma has been considered as a
disease where radionuclide scintigraphy plays a very
limited role. Whole body CT, MRI or PET-CT scan for
skeletal survey is not always available or cost-effective in
context of Bangladesh. Utilization of a radiotracer like
MIBI which can be availed readily even in our limited
resource country might bring positive effect to multiple
myeloma patient management.
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