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99mTc-MIBI scintigraphy for establishing the
benign nature of an active lesion on a bone scan
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CASE REPORT

Abstract

Occasionally, bone infections may present a
diagnostic or therapeutic dilemma for the
clinicians. We report a case of 17-year-old
male who presented with a painful swelling in
the upper left leg, which was seen to be due
to a lytic lesion in the upper left tibia on x-ray.
The bone scan also showed increased tracer
uptake at this site. However, correlative
99mTc-MIBI scan showed no significant
uptake here and hence contributed to the
diagnosis by establishing a benign cause for
the pathology. Subsequent MRI confirmed the
lesion as focal osteomyelitis.
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Introduction

Occasionally it is quite difficult to establish a
conclusive diagnosis of osteomyelitis, which
can only be ascertained through a combination
of  multiple diagnostic modalities (e.g. MRI,
aspirate from bone lesion, blood culture, etc.)
that together help in determining the wxCT
nature of the lesion.

In osteomyelities, the 3-phase bone scan is
classically positive with increased flow, blood
pool and delayed uptake at the site of
osteomyelitis. The sensitivity of this finding is
high but the specificity is low.

Case report

A 17-year-old male presented with history of
painful swelling just below the left knee for 3
years. There was no history of trauma. On
examination, the area was  tender but there
was no redness or discharge. Gait was normal.
The patient had been taking painkillers off and
on. X-ray (Figure 1) showed a lytic lesion at
the upper end of left tibia with marked
surrounding sclerosis but no significant
periosteal reaction. The clinicians were unsure
as to the exact nature of the pathology and
needed imaging to establish a diagnosis of
infective or neoplastic lesion.Bone scan
(Figure 2) showed increased tracer
distribution over the left upper leg in the initial
and blood pool phases. Photon deficient (lytic)
area with rim of increased tracer uptake was
noted in the delayed images. Correlative
99mTc- MIBI  imaging  showed no significant
abnormal uptake in the lesion over the upper
end of left tibia (Figure 3). MRI  showed
evidence of localized area of signal
abnormality involving the upper shaft of left
tibia along with sinus tract at its medial aspect
suggestive of abscess (Figure 4).
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Figure 1  X-ray knee joint AP & lateral views show a lytic lesion at the upper end of left
tibia with marked sclerosis around it and no significant peri-osteal reaction

Figure 2  3-phase bone scan shows focal area of increased tracer uptake at the proximal
end of left tibia
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Discussion

Bone infection is usually bacterial in origin.
The most common route by which bacteria
reach the bone is blood stream [1]. However,
traumatic modes such as penetrating injuries,
fractures and intramedullary nailing and post-
surgical complications are also common [2].

In acute hematogenous osteomyelitis,
infection involves the red marrow of long
bones as a result of the relatively slow blood
flow in metaphyseal sinusoidal veins and a

relative lack of phagocytes. In adults, the long
bones are rarely affected due to replacement
of red marrow by adipose tissue.

The initial diagnosis of osteomyelitis is usually
made by physical signs and through
sonographic depiction of early soft-tissue
changes. Magnetic resonance imaging and
bone scintigraphy are relatively most sensitive
and specific. Conclusive diagnosis requires
isolation of pathogen in aspirate from bone
lesion and blood culture.

A 3-phase bone scan in otherwise normal bone
is able to diagnose osteomyelitis with a high
sensitivity and specificity. In patients with
other osseous abnormalities, the specificity of
the bone scan is lower [3]. Any cause for bone
remodelling, e.g. healing fracture, bone
tumour, orthopaedic implants and neuropathic
osteodystrophy may result in a positive 3-
phase scan [4]. Radiographs often
demonstrate these potential problems.

The efficacy of a 3-phase bone scan decreases
in follow-up or after treatment because the
modifications of bone metabolism and the
normalization of scintigraphic image are slow
and lag behind. An increased uptake of 99mTc-
MDP can persist for months or years after
recovery of a bone fracture or osteomyelitis
[5]. Septic bone necrosis can result in cold
areas on MDP scan as seen in this patient in
whom the bone scan showed a photon-
deficient (lytic) area surrounded by rim of
increased tracer uptake.

99mTc-hexakis-2-methoxyisobutylisonitrile
(MIBI) is a lipophilic cation predominantly
stored in subcellular structures in response to
electric potentials. It was originally developed
for myocardial perfusion studies and has
recently been used as a tumour-imaging agent
for various malignancies [6]. 99mTc- MIBI
accumulation depends on cell viability and
metabolic conditions [7]. The major diagnostic
worth of 99mTc- MIBI scintigraphy is its high
negative predictive value. The sensitivity,
specificity, accuracy, positive predictive value
and negative predictive value of the MIBI-
perfusion index for malignant lesions are
reportedly 87%, 75%, 81%, 77% and 86%,
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Figure 3 99mTc-MIBI Scan shows no
significant abnormal uptake

Figure 4  MRI of left upper tibia shows
localized area of signal abnormality along
with sinus tract at the medial end of left
tibia
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and 86%, respectively [8].

99mTc-MIBI provide complementary information
in the diagnostic evaluation of benign versus
malignant lesions. If 99mTc-MIBI shows no
significant uptake, then there is less chance of
malignant lesion. In this case, MIBI results
helped the authors to stratify the patient as
having a benign pathology and to actively seek
MRI evidence of a non-malignant lesion.

The present study demonstrates the worth of
99mTc- MIBI scan for differentiating between
benign and malignant lesions. Although not
capable of replacing tissue biopsy as a definitive
diagnostic modality for musculoskeletal
pathologies, 99mTc- MIBI scintigraphy does
appear to have a role in preoperative
assessment.
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