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Objective: Myocardial perfusion agents such as 201 TI-chlo
ride and 99mTc-sestamibi (Cardiolite, DuPont de Nemours, 
N. Billerica, MA) have been used with success in evaluating 
myocardial ischemia. Many authors have also found extra
cardiac uptake in the thorax for various pathological condi
tions when using both of these agents. This article explores 
both normal and abnormal variants of extracardiac uptake of 
99mTc-sestamibi. 
Methods: More than 400 consecutive patients from our lab 
were reviewed. We examined both normal and abnormal 
variants of extracardiac 99mTc-MIBI uptake in the thorax, 
and evaluated factors which may influence 99mTc-sestamibi 
uptake. 
Results: This paper describes cases of previously undiag
nosed broncho-alveolar carcinoma and thymoma. Possible 
explanations for 99mTc-MIBI uptake in other extracardiac 
sites are presented, including the sternum, thoracic spine 
and thyroid. 
Conclusion: A series of coronal slices may prove useful in all 
myocardial perfusion studies. This can be accomplished 
with only incidental institutional cost. The additional infor
mation can aid in early diagnosis of unknown thoracic pa
thologies which physiologically incorporate this agent. 
Key Words: technetium-99m-MIBI; normal variants; cardiac 
imaging; extracardiac uptake 
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Technetium-99m-methoxyisobutyl isonitrile (MIBI} has been 
primarily used to evaluate myocardial ischemia. Additional 
investigation has found that this agent also successfully local
izes in parathyroid adenomas (1,2 }, undifferentiated mesen
chymal tumors (3), malignant and benign bone lesions (4,5), 
thyroid cancer and its metastases (6-9), esophageal carcinoma 
(10), lung carcinomas (11,12), sarcoidosis (13), ACTH-pro
ducing tumors (14) and breast carcinoma (15-17). Many of 
these sites of abnormal extracardiac uptake appear within the 
standard field-of-view for myocardial perfusion imaging. 

For correspondence or reprints contact: William W. Mohr. MBA, CNMT, 
Nuclear Medicine, Riverview Clinic-Dean Medical Ctr., P.O. Box 551, 580 
North Washington, Janesville. WI 53547-0551. 
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MATERIALS AND METHODS 

We evaluated 478 patients for myocardial ischemia using 
99mTc-sestamibi from July 1994 until May 1995. After an initial 
resting study in which 8-10 mCi of MIBI was injected, a stress 
study was done at least 4 hr later. 

For stress imaging, 25-30 mCi of 99mTc-MIBI were injected 
at peak exercise or 4 min post-intravenous dipyridamole (in
travenous Persantine, DuPont de Nemours, N. Billerica, MA) 
infusion. At 30-60 min postinjection, a 180° SPECT dataset 
was acquired from 45° RAO to 45a LPO using a single-head 
scintillation detector (PRISM, Picker International, Cleveland, 
OH) with a high-resolution hexagonal parallel-hole collimator. 
Sixty images were acquired for 15 and 20 sec at stress and rest, 
respectively; each using a 140-keV photopeak with a 15% 
window. 

Prior to processing, the stress and rest data sets were first 
evaluated for motion by observing a cine of the raw data. Once 
motion was determined to be nonexistent, each image set was 
prefiltered with a low-pass filter with an order of 5.0 and a 
cut-off frequency adjusted to reduce the noise component to 
10%. Transaxial slices were then reconstructed using a Ramp 
filter and were reformatted to create coronal slices each with a 
thicknesses of 1.2 em. Attenuation correction was not used in 
this process. The stress (and rest in some cases) coronal slices 
were displayed on a blue base infrared laser imaging film with 
the maximum pixel value set at 40% of the true top pixel value, 
thereby increasing image contrast in the lower count range of 
the images. If an area of uptake appeared suspicious, a rotating 
three-dimensional volume-rendered image set (Max Pixel Ray
trace software, Picker International, Cleveland, OH) was 
viewed on the console using the same windowing as that used 
for displaying coronal slices. Additional aids in evaluating 
suspicious uptake were sagittal slices of both the stress and rest 
data, chest x-rays, CT scans of the ROI, and/or cine review of 
the raw data. 

Evaluation of what we believe to be red bone marrow uptake 
in the sternum and the spine was performed on two separate 
groups of 20 patients. One group was undergoing rest/persan
tine testing and the second group was undergoing rest/exercise 
testing. Using sagittal slices of 1.2 em, a separate ROI was 
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TABLE 1 
Technetium-99m-Sestamibi Visable Extracardiac 

Uptake By Site (n = 478) 

Area of sestamibi Number of Percent of 
uptake patients patients 

Right deltoid/triceps 418 87.5 
Left latissimus dorsi 416 87.0 
Thyroid gland 202 42.2 
Sternum 122 25.5 
Global lung uptake 106 22.2 
Ribs 93 19.5 
Thoracic spine 88 18.4 
Right pectoralis major 15 3.1 
Elevated liver 7 1.5 
Right sternocleidomastoid 5 1.0 
Salivary glands 3 0.6 
Hiatal hernia 2 0.4 
Focal lung uptake 2 0.4 
Arm injection tract 1 0.2 

drawn around the sternum and spine at rest and stress in each 
group. The mean counts per pixel within this ROI was then 
used in the evaluation. Stress counts were corrected for phys
ical decay of the rest dose, and differences in both dose and 
acquisition times per frame for rest and stress exams. It was 
assumed that there was negligible washout of 99mTc-MIBI 
from the site of accumulation (red bone marrow). 

RESULTS 

Extracardiac areas of observed MIBI uptake in this patient 
population are listed in order of frequency in Table 1. Of the 
418 patients with right deltoid/tricep uptake and 416 with left 
latissimus dorsi uptake, 390 patients had visual uptake in both 
areas (Fig. 1 ). Skeletal uptake occurred in the sternum, spine 
and ribs (Fig. 2). Of the patients who had skeletal uptake, 
uptake occurred in two areas 56% of the time and all three 
areas 29% of the time. 

Technetium-99m-sestamibi, when compared to 201 TI, has a 
greater amount of lung uptake at 60 mins (18). Therefore, it 
was not surprising that 99mTc-sestamibi lung uptake was 
present in a notable number of patients. Global lung uptake of 
99mTc-MIBI was defined as one or both lung fields having 
elevated uniform uptake. The lung-to-heart ratios were evalu
ated to determine if the method of displaying the image on film 

FIGURE 1. (A) Coronal slice displaying right pectoralis major in 
addition to the right and left ventricles of the heart. (B) Mid-thoracic 
coronal slice showing right deltoid-tricep, stemocleidomastoids, 
and left latissimus dorsi. 
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FIGURE 2. (A) Posterior thoracic coronal slice through the thoracic 
spine; also present are the liver and spleen. (B) Anterior thoracic 
coronal slice showing the ribs and sternum. 

affected global lung visualization. Lung-to-heart ratios were 
evaluated in 30 consecutive patients in which global lung up
take was observed and an additional 30 patients in which it 
went unobserved. This was done by placing a 3 x 3-pixel ROI 
over a region in the lung and left ventricular myocardium on 
the same coronal slice. Patients in which global lung uptake 
went unobserved had a mean lung-to-heart ratio of 13% with 
a range of 4-19% while those patients determined to have 
global lung uptake had an average lung-to-heart ratio of 23% 
with a range of 14-38%. 

Focal lung uptake was defined as an area or areas in the lung 
where 99mTc-MIBI accumulation was elevated but the sur
rounding lung tissue uptake was uniformly lower. Two pa
tients, both presenting with chest pain, fit this criteria. In one 
case, retrosternal uptake was seen with the lesion-to-heart 
ratio found to be 43%. Bronchoalveolar cancer was ultimately 
diagnosed. Focal uptake in the anterior right mediastinum was 
seen in the second case. The lesion-to-heart ratio for this area 
was found to be 28%. A benign thymoma was later diagnosed. 
For both patients, different coronal slices were used for the 
heart and lesion ROI due to the location where each was 
observed. 

A significant portion of this study was dedicated to evaluat
ing skeletal 99mTc-MIBI uptake and to determining if intrave
nous dipyridamole, state of exercise (rest or stress) and history 
of sternotomy influenced this uptake. Table 2 is a summary of 
the observed uptake sites in the entire population classified as 
to the type of stress procedure done. Twenty patients from 
each group were then randomly selected and evaluated. Irreg
ular ROis were placed around the spine and sternum at both 
rest and stress. Coronal image sets at rest for both groups were 
also created and displayed on film. The data from this evalu
ation is listed in Table 3. The average maximum pixel value for 
each group is listed because of the method in which the coronal 
slices were displayed: 40% of the maximum pixel value. It 

TABLE 2 
Technetium-99m-Sestamibi Visual Uptake by Site 

Number of patients 
Sternum 
Thoracic spine 
Ribs 

Intravenous 
persantine 

102 
75 (74%) 
68(67%) 
36(35%) 

Exercise 
stress 

376 
47 (13%) 
20( 5%) 
57 (15%) 
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TABLE 3 
Uptake of Sestamibi with Different Types of 

Stress* 

Intravenous 
persantine Exercise T-test 

Number of Patients 20 20 

Sternum visualization Rest: 15 Rest: 15 
Stress: 17 Stress: 3 

Spine visualization 15 0 

Body surface area Mean= 1.91 Mean = 1.93 

Corrected sternal Mean = 1.44 Mean = 0.71 t = 5.3 
uptake stress/rest S.d. = 0.54 s.d = 0.31 p < 0.001 

Average maximum 1782 2302 
pixel value at stress 

*No patient in this group had ever undergone sternotomy 

should be noted that a 29% increase in maximum pixel value in 
the exercise stress image is at least partly responsible for the 
lack of marrow visualization in this group. 

Table 4 was derived from the International Commission on 
Radiological Protection reference data to illustrate the per
centage of red bone marrow by weight at various thoracic sites 
and was used to evaluate if the location of red bone marrow 
had an effect on site visualization (19 ). How these values were 
attained can be illustrated by the following example of the 
sternum: 

Relative percent of dry bone weight in an adult = 0.65% 
Total bone weight (g) in a skeleton (dry or undry unknown) 

= 5000 g 
Sternum weight (bone only): 0.0065 x 5000 = 32.5 g 
Total marrow weight (red and yellow): 39 g 
Red marrow weight: 23.4 g 
Weight percent of red marrow: 

23.4 
X 100 = 32.7% 

(39 + 32.5) 

DISCUSSION 

The uptake and concentration of 99mTc-MIBI is directly 
related to regional blood flow (20 ), elevated cell membrane 

TABLE 4 
Red Bone Marrow Evaluation 

Red 
Total Red marrow 

Total weight marrow marrow percent 
(g) without weight weight weight 

Site marrow (g) (g) of site 

Scapula 78.0 33.7 25.2 22.6 
Clavicle 27.0 10.8 8.1 21.4 
Sternum 32.5 39.0 23.4 32.7 
Ribs (3-8) average 27.7 30.0 8.7 15.1 
Thoracic vertebrae 18.2 14.5 10.9 33.3 

(3-8) average 
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potentials (21,22 ), cell (23) and mitochondrial viabilities (24 ), 

and the mitochondrial density (25 ). Therefore, sestamibi does 
not have the same mechanism of uptake as 201 Tl-chloride 
which is taken up as a potassium analog. All of these factors 
must be taken into consideration when evaluating the follow
ing areas of observed extracardiac 99mTc-MIBI uptake. 

Musculoskeletal Tissue Uptake 

The skeleton is composed of compact and cancellous bone. 
Compact bone is chiefly responsible for maintaining the struc
ture of the body, but also plays a part in calcium regulation and 
osteogenesis in both youth and when skeletal integrity has been 
compromised. Cancellous bone is composed of interconnected 
trabeculae and is the site of both red and yellow bone marrow, 
each of which are seen in nearly equal amounts in the adult 
(26 ). The yellow marrow is primarily fat and is located in the 
shafts of long bones. It serves little function other than pro
viding additional support to the bones in which it is located. In 
some pathological situations, however, yellow marrow can con
vert to red marrow. The red marrow is largely responsible for 
hematopoiesis and receives a blood supply that is 90% of that 
which is received by the liver (27). Red marrow blood flow has 
been found to be significantly greater than blood flow in the 
cortical bone except in growing metaphyseal regions or in areas 
where vascular enhancement results from some skeletal tu
mors or localized cortical inflammations (28,29). As an indi
vidual ages, however, red marrow blood flow decreases due to 
a fall in the number of both osteoclast and hemopoietic cells 
within the marrow (30 ). In the normal adult, red marrow is 
located in the skull, vertebral bodies, flat bones, ends of long 
bones, and some short bones. Of these sites, the sternum, 
thoracic spine and ribs were evaluated for uptake of 99mTc
MIBI rather than the humeral head and neck, clavicular ends 
and scapulae. The red marrow in these latter three sites is 
located at the bone ends, thereby making it difficult to be 
included in the camera field of view and/or is near musculo
skeletal tissue, thus making differential uptake difficult to 
consistently separate from surrounding tissue. 

We believe the site of 99mTc-MIBI uptake in the skeleton is 
the red bone marrow based on little or no 99mTc-MIBI uptake 

being visually present on coronal slices of areas free of red 
marrow such as the humeral shaft. Technetium-99m-MIBI 
uptake was commonly seen in red marrow areas of the ster
num, ribs and thoracic spine (Fig. 3). Little to no 99mTc-MIBI 
was seen in red marrow-free regions, even when bone turnover 
rates are elevated due to recent fracture. In seven patients 
recently experiencing traumatic fractures to cortical bone sites, 
Caner, et al. (4) found no differential uptake of<J9 mTc-MIBI at 
the fracture sites when compared to the uninjured contralat
eral site. Without performing bone marrow biopsies, the above 
observations appear to be the most likely explanation for 
determining the skeletal compartment in which <J<JmTc-MIBI 
localizes. 

In our study population of 478 patients, 99mTc-MIBI uptake 
was seen on stress coronal slices in the sternum (25.5% ), ribs 
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FIGURE 3. Standard coronal slices posterior to anterior showing significant amount of bone marrow uptake. The auricle of the right atrium 
has focal uptake of 99mTc-MIBI giving the appearance of extracardiac uptake. 

(19.5%) and thoracic spine (18.4% ). When comparing phar
macological stress to exercise stress, we observed sternal, tho
racic spine and rib uptake more often when intravenous per
santine was used. However, when looking at sternal 
visualization at rest in a subgroup of 40 sternotomy-free pa
tients undergoing either intravenous persantine or stress myo
cardial perfusion imaging, there was no difference between 
either group. 

These differences in visualization were likely due to changes 
in the percentage of cardiac output to different systems during 
maximum stress. It has been previously calculated that cardiac 
output to the musculoskeletal system is 20% at rest versus 88% 
at maximum stress (31 ). Gross, et a!. (32) found that during 
exercise, vascular resistance in the bone marrow increased two
to fourfold but fell significantly in musculoskeletal tissue. At 
stress, the uptake of 99mTc-MIBI (measured as the mean 
counts per pixel) in the sternum and thoracic spine fell by 42% 
and 31%, respectively, in this investigation. 

Gross, et a!. (32) also found that vasoactive drugs, such as 
adenosine, decreased vascular resistance in the bone marrow. 
When using intravenous persantine, 99mTc-MIBI uptake (mea
sured as counts per pixel) was found to increase in the sternum 
and thoracic spine by 44% and 24%, respectively, with a sig
nificant difference in 99mTc-MIBI uptake in both areas be
tween the two groups when evaluated with a two-tailed t-test 
(p < 0.001 ). Due to minimal differences in body surface areas 
between the two groups, it is suspected that the difference in 

99mTc-MIBI uptake between the spine and sternum is influ
enced by both differential attenuation and variations in detec
tor-to-source distances between the sites. 

Bone marrow visualization on film is at least partly influ
enced by the maximum pixel count from which the image is 
scaled and must be taken into consideration. The average 
maximum pixel count in the intravenous persantine group was 
1,782 compared to 2,302 in the exercise stress group; a 29% 
difference. When scaling to 40% of the maximum pixel, a 
higher maximum pixel value will make it more difficult to see 
areas of low to moderate 99mTc-MIBI uptake due to lower 
image contrast. 

Lee, et a!. (33) theorized that sternal visualization in a 
patient undergoing an adenosine myocardial perfusion scan 
with 99mTc-MIBI was likely due to a sternotomy 10 days prior 
to the exam. Two groups of patients were evaluated to deter
mine if sternotomy influenced 99mTc-MIBI uptake. The results 
are listed in Table 5. One group of 4 patients had two previous 
imaging procedures; one prior to sternotomy and the second 
shortly afterwards (mean time = 3 mo). In the second group, 
6 patients with previous sternotomies (mean time = 27 mo) 
were compared with 6 patients who had never undergone 
sternotomy. Sternal uptake at rest was 4 7% greater in the first 
group of patients, while no difference between rest and stress 
uptake is found in the second group of patients. This suggests 
that the sooner an exam was done post-sternotomy, the greater 
the uptake of 99mTc-MIBI uptake in the sternum. 

TABLE 5 
Sternal Uptake of Technetium-99m-Sestamibi 

Months post-CABG 
Visualization at rest 
Visualization at stress 
Corrected sternum counts = 

stress/rest 
Sternal counts at rest 
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Group 1 (N = 4) 

Pre-CABG 

N/A 
3 of 4 = 75% 
0 of 4 = 0% 

0.41 

78 

Post-CABG 

3.0 
4 of 4 = 100% 
1 of 4 = 25% 

0.56 

115 

Group 2 (N = 6) 

Pre-CABG Post-CABG 

N/A 27 
3 of 6 =50% 4 of 6 = 67% 
0 of 6 = 0% 0 of 6 = 0% 

0.60 0.40 

79 77 
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FIGURE 4. (A) Posterior thoracic coronal slice of the liver, hiatal 
hernia and spleen. (B) Sagittal slice of hiatal hernia posterior to the 
myocardium. 

In conclusion, resting states at injection and intravenous 
dipyridamole infusion both have a direct effect on 99111Tc-MIBI 
uptake in the bone marrow. Due to a small population size, we 
were unable to determine if recent sternotomy also directly 
influences 99111Tc-MIBI uptake. It should be noted, however, 
that an attempt to differentiate degrees of uptake or subdivide 
uptake levels into normal and abnormal groups was not made. 
Myelodysplastic disease has already been shown to be associ
ated with elevated 99111Tc-MIBI uptake in the sternum (34 ), but 
additional research is necessary to determine if the level of 
99111Tc-MIBI uptake is relevant to other pathological conditions 
of the red marrow. 

Hepatobiliary System Uptake 

The most significant route for 99mTc-MIBI elimination from 
the body is through the hepatobiliary system. Within 48 hr of a 
rest injection of 99mTc-MIBI, 36.9% is excreted in the feces 
(20). This figure drops to 29.1% if injection occurs at stress. 
Duodenal reflux of hepatobiliary agents into the stomach has 
been observed as a sign of acute cholecystitis (35) and signif
icant duodenal pathology (36 ). The reflux of 99111Tc-MIBI into 
the stomach and esophagus has also been documented (37,38 ). 

In our group of patients, two cases were observed where 
both gastro-duodenal reflux into a hiatal hernia (Figs. 4, 5) 
occurred rendering the stomach visible posterior to the heart. 

FIGURE 5. Lateral chest x-ray of a hiatal hernia (arrow). 
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FIGURE 6. (A) Posterior thoracic coronal slice of an elevated loop 
of small bowel. (B) Transaxial slice of elevated loop of small bowel 
posterior to the myocardium. 

A hiatal hernia occurs when a portion of the abdominal vis
cera, usually the gastric cardia of the stomach, ascends into the 
thorax through the esophageal opening in the diaphragm. 
Depending on the severity of the hernia, a significant portion 
of the stomach could ascend posterior to the heart. In a third 
patient, significant diaphragmatic reconstruction resulted in 
small bowel visualization much superior to what is normally 
seen (Figs. 6, 7). Therefore, when 99mTc-MIBI uptake occurs 
in the inferior portion of the thorax, either retrocardiac or at 
the same level to the myocardium, careful examination for a 
hiatal hernia or small bowel should be considered. 

Thyroid Uptake 

As observed in parathyroid imaging, significant uptake but 
differential washout of ''''mTc-MIBI by the thyroid and para
thyroid adenomas necessitates delayed imaging to localized 
retrothyroid parathyroid adenomas (1 ). Sa vi, et al. (39) found 
that the thyroid was the critical organ when 99111Tc-MIBI was 
injected at rest. They theorized that 9 ''mTc-MIBI was degrad
ing to 'J<JmTc-pertechnetate in-vivo. Although a small amount 

FIGURE 7. CT transaxial of loop of small bowel (arrows to myo
cardium and small bowel loop) 
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FIGURE 8. (A) Thyroid scan of a patient on synthroid using 99"'Tc
pertechnetate. (B) Thyroid scan of the same patient using 99"'Tc
sestamibi. Imaging times were equal for each. 

of free pertechnetate may contribute to thyroid visualization, 
the thyroid has been shown to accumulate 99mTc-MIBI even 
when it was suppressed with perchlorate (40). Autonomous 
functioning thyroid nodules also may accumulate 99mTc-MIBI 
(41,42). In an additional investigation into the uptake mecha
nisms of 99mTc-MIBI in the thyroid, Folde, eta!., (43) evalu
ated thyroid imaging with both 99mTc-pertechnetate and 
99mTc-MIBI in 58 patients. In 34 patients, in whom a cold 
nodule was seen with 99mTc-pertechnetate, histopathological 
evaluation revealed a low correlation between 99mTc-MIBI 
uptake and malignancy. They did determine, however, the 
maximum uptake of 99mTc-MIBI in the thyroid was at 4 min 
and the half-time clearance was at 27 min postinjection. 

In order to determine if noninclusion of the thyroid within 
the imaging field of view was the main reason for thyroid 
nonvisualization in 58% of the patients in this study group, 21 
consecutive patients were specifically evaluated for thyroid 
uptake. A 3-min planar image of the neck was acquired at 
approximately 1.5 hr postinjection of the stress dose. All 21 
images demonstrated at least faint visualization of the thyroid, 
as well as salivary gland and sternocleidomastoid uptake, with 
a normalized mean thyroid-to-background ratio equal to 1.4. 

It is likely that the thyroid will be present on a coronal series 
if it is included in the field of view during acquisition because 
SPEer reconstruction increases image contrast. It is also evi
dent from the results of other authors that the intensity of 
thyroid visualization is at least partly related to the time at 
which acquisition is obtained after injection. Although an at
tempt to correlate 99mTc-MIBI uptake with thyroid function 
was not made in this study, some researchers have found that 
significantly greater uptake occurs in patients with hyperthy
roidism compared to those who are euthyroid ( 44 ). It should 
also be emphasized that thyroid uptake can be expected to 
occur, even when thyroid function is pharmacologically or 
pathologically suppressed (Fig. 8). 

FIGURE 9. Mid-thoracic coro
nal slice demonstrating global 
lung uptake. 
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FIGURE 10. (A) Anterior thoracic coronal slice of a retrosternal 
bronchioalveolar CA. (B) Sagittal slice of the same patient. 

Global Lung Uptake 

Lung-to-heart ratios of 99mTc-sestamibi uptake at 30-60 
min postinjection were evaluated by Giubbini, et a!., (18) to 
determine if they were a reliable predictor of left ventricular 
function. When ratios were greater than 0.47, over 68% of the 
patients evaluated had a left ventricular ejection fraction less 
than 40%. Giubbini also theorized that the delay in washout of 
99mTc-sestamibi from the lungs when compared to 201Tl-chlo
ride was due to a difference in the uptake mechanisms of each 
radiopharmaceutical. Although an attempt to correlate lung 
uptake to any specific measure of myocardial function was not 
made in this study, markedly elevated bilateral global lung 
uptake may prove to be a likely indicator of left ventricular 
dysfunction (Fig. 9). 

Focal Lung Uptake 

Many malignant tumors exhibit higher metabolic rates with 
greater negative cell transmembrane potentials to meet these 
metabolic needs. This would account for an increased accumu
lation of 99mTc-MIBI when compared to normal surrounding 
tissues. In the study sample, one patient with increased 99mTc
MIBI uptake had an undiagnosed retro-sternal malignant 
bronchoalveolar cancer (Figs. 10, 11). Another patient had an 
undiagnosed benign thymoma (Figs. 12, 13). The lesion-to
heart ratios were 43% and 28%; the lesion-to-normal lung 
tissue ratios were 4. 7 and 2.2. Although the number of patients 

FIGURE 11. Transaxial CT image of the same patient showing the 
tumor (arrow). 
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FIGURE 12. (A) Mid-thoracic coronal slice of a thymoma. (B) Sag
ittal slice of the same patient. 

displaying focal lung uptake was small in our study, our obser
vations of the lung agree with those of Caner, et a!. ( 4 ). 
Technetium-99m-MIBI uptake was greater in malignant le
sions compared to benign lesions. 

Breast Uptake 

Breast uptake of 99mTc-MIBI was not observed in this study 
group. Breast malignancies and accompanying lymphadenop
athy could be in the camera field of view during myocardial 
perfusion imaging. 

If 99mTc-MIBI activity greater than background is observed 
anterior to the thoracic wall, and/or focal activity in an auxiliary 
lymph node is unaccompanied by dose infiltration of the af
fected side, further investigation into the possibility of breast 
malignancy may be called for. 

CONCLUSION 

This study evaluated the frequency of both clinically signif
icant and clinically nonsignificant extracardiac uptake of 
99mTc-MIBI when using coronal slices of the thorax obtained 
from myocardial perfusion SPECT data. An explanation based 
on observation and a literature review for the mechanisms 

FIGURE 13. Transaxial CT image of the same patient showing the 
thymoma (arrow). 
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responsible for extracardiac uptake in each specific group of 
observations was presented. 

The incidence of clinically significant 99mTc-MIBI extracar
diac uptake was low (0.42%) in our patient population. Further 
studies should be carried out in each department to determine 
if generation of full field-of-view SPECT reconstruction (trans
axial, coronal and/or saggittal slices) warrants inclusion in 
review and/or display protocols for 99mTc-MIBI myocardial 
perfusion data. 
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