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A retrospective comparison was made between **"Tc-MDP
bone scans and corresponding spine MR images in 35 patients
who had complementary studies within 2 mo. Bone scans were
performed with planar imaging of the entire body and MRI was
performed with a 1.5 tesla signal scanner using standard tech-
niques with T1- and T2-weighted images. There were 18 male
and 17 female patients diagnosed with cancer prior to these
studies. Cancer diagnoses included 14 prostate, 12 breast, 1
bladder, 2 renal, 2 lung, 1 each of esophagus, melanoma, my-
eloma and adenocarcinoma of unknown primary cancer. Of the
regions compared, 69 were positive for bony metastases by MRI
and 63 regions by bone scans. Thirty-eight regions were con-
cordantly positive and 56 regions concordantly negative. No
patients with entirely positive bone scans were negative by MRI,
but one patient was entirely positive by MRI but negative by a
bone scan. At least one region was discordantly read in 21
patients. Distribution of positive regions was similar on bone
scan and MRI. The greatest number and proportion of discor-
dant readings occurred in the lumbar regions and more fre-
quently in patients with prostate cancer. Considering its wide-
spread avalilability and the ease of performing a whole-body
survey for metastasis, radionuclide bone scanning remains the
study of choice for initial evaluation of patients with cancer.
However, MRl is an excellent complementary technique when
bone scan findings are inadequate for answering clinical ques-
tions. MRI appears to be quite sensitive and probably more
specific for metastasis in certain locations of the spine.
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Radionuclide bone scans employing *™Tc-labeled phos-
phates are known to be more sensitive than plain radiographs
in the detection of bone metastases. More than 50% of the
bone mineral content must be lost before metastasis is evi-
dent on a radiograph (I) and cells growing in the marrow
rather than the cortex reduce the likelihood of radiographic
detection (2). Sensitivity of radiography varies with location,
being more sensitive in the ribs and pelvis than the spine (3).
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Bone scintigraphy has become the method of choice for
initial detection of metastases, as well as the staging of
patients with cancer. Additional imaging with conventional
roentgenograms, CT (when bone scan findings are incon-
clusive) and more recently MRI, are being utilized to add
specificity to the scintigraphic findings. In particular set-
tings, such as myeloma, very aggressive lesions and lesions
confined to marrow, bone scans have low sensitivity while
fractures, degenerative disease and many other benign ac-
tive disorders of the bones and joints may produce false-
positive readings. The increasing availability of MRI has
prompted its complementary use along with radionuclide
scans in the detection of skeletal metastases. Our study
was conducted to compare the results of MRI studies using
T1- and T2-weighted spin echo images with radionuclide
bone scans in the detection of vertebral metastases. The
major aim of this study was to determine the complemen-
tary role of MR imaging to that of bone scintigraphy in the
work-up of patients with suspected metastases to the spine.

MATERIALS AND METHODS

Patients were selected from the database of the department of
radiology and were studied between September 1988 and Septem-
ber 1991. All patients were included if bone scans and MRI spine
studies of the same area were performed within 2 mo of each other
and were available for review. Thirty-five patients (18 males, 17
females) met the criteria for inclusion in the study. All patients
had prior diagnoses of cancer: 1 adenocarcinoma of unknown
primary cancer (F), 1 bladder (F), 1 esophagus (M), 2 lung (1 M,
1F), 1 melanoma (M), 1 myeloma (F), 2 renal (1 M, 1 F), 13 breast
and 14 prostate.

In general, bone scans were done as part of standard staging
protocols after cancer diagnosis, for pain symptoms, follow-up of
known metastases and for confirmation of equivocal or suggestive
findings in other imaging modalities such as CT or plain films.
Nine patients had bone scans done after MRI, 24 patients had
MRI done after bone scans, and 2 patients had both studies on the
same day. Six patients had MRI done after entirely negative bone
scans, with one additional MRI done after a bone scan question-
ably positive in one region only.

Bone scans were obtained using a large field of view gamma
camera, equipped with a parallel-hole, low-energy collimator, 3 to
4 hr after intravenous injection of 25 mCi (925 MBq) of *™Tc-
MDP. Images of the entire body were acquired in multiple pro-
jections. The various anatomic sites of the trunk were imaged for
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500,000 counts each, and the skull and extremities were scanned
for 250,000 counts. The first image of the arms was done for
250,000 counts, while the second scan was done for the same
amount of time as it took for the first study. The same protocol
was followed for other images where both sides of the body could
not be included in the same view.

MR studies were performed due to symptoms such as low back
pain, signs of cord compression, or infrequently, due to suspicion
of metastases in the context of negative bone scans. MR studies
were performed with a 1.5 tesla signal scanner using standard
pulse sequences, with TR times of 500 msec and TE times of 20
msec. All patients were studied with T1-weighted spin echo se-
quences obtained in the sagittal plane. Twenty of the patients
were studied with T2-weighted spin echo sequences in the sagittal
plane. A small number of patients were studied with T2* weighted
gradient echo sequences also in the sagittal plane.

The MR studies and bone scans were read independently by an
experienced orthopedic radiologist (MR) and an experienced nu-
clear physician (bone scan) who were blind to diagnosis, history
and the findings of other studies. The spine was divided into cervi-
cal, upper thoracic (T1-4), middle thoracic (T5-8), lower thoracic
(T9-12), upper lumbar (L1, 2) and lower lumbar (L3-5) regions.
Each patient’s readings were scored by region as positive, question-
able or negative for metastatic involvement and in some cases the
MR regions were scored as nondiagnostic for technical reasons such
as patient movement or poor technical quality.
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Bone scan regions were read positive using the accepted sub-
jective criteria such as the intensity of uptake, focality, number,
location and pattern of distribution. An area was considered ab-
normal when its uptake of tracer was increased compared to
adjacent or contralateral structures. Only regions examined by
both MRI and scintigraphic studies were compared. Scintigraphic
findings of bony metastases in areas outside the spine were also
noted to demonstrate the prevalence in our sample of this clini-
cally important condition which can conveniently be evaluated on
a bone scan. We felt this would add another dimension to the
evaluation of patients with cancer in whom the additional infor-
mation of the bone scan may play a role in their management.

The criteria for the MRI diagnosis of metastases were the
presence of a well defined focus of low signals on the T1-weighted
images and high signal intensity on T2-weighted spin echo or
gradient echo sequences. In the absence of T2-weighted or gradi-
ent echo sequence images, a well defined focus of low signals on
the T1-weighted images was interpreted as representing metasta-
sis. Ill-defined foci of low signals on T1-weighted images for which
no T2-weighted images were obtained were considered to be
equivocal (i.e., questionable) for the diagnosis of metastases. In
these circumstances, the distinction between metastases and he-
matopoietic marrow can be difficult.

Corresponding MRI and bone scan interpretations were con-
sidered concordant in a region if both readings were positive,
questionable or negative for metastasis and discordant if the read-
ings differed. Regions read as nondiagnostic on MRI were not
included in the final analysis. Figures 1 and 2 show the appearance
of the scans of a patient who read positive in all regions on both
bone scan and MRI.

Although histopathological findings are the only proof of met-
astatic disease in a particular location, it is usually impractical and
unnecessary for the management of the patient to require such
data in most situations. However, confirmation of findings was
sought in discordant cases using other correlative modalities and
pathological confirmation when available. Subsequent progres-
sion on repeated bone scans (i.e., worsening or newly noted
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TABLE 1
Bone Scan Readings By Region

Region Positive  Questionable  Negative  Total
Cervical 5 1 29 35
Upper thoracic 15 1 19 35
Middle thoracic 15 0 20 35
Lower thoracic 18 2 15 35
Upper lumbar 15 0 20 35
Lower lumbar 10 1 24 35
Total 78 5 127 210

activity), or positive findings for metastasis on plain films or com-
puted tomographic scans (CT) of bones were also considered
confirmatory, as were repeatedly positive MRI findings on subse-
quent studies. Because of the relative insensitivity of plain film for
metastasis (compared to bone scintigraphy and MRI) negative
radiographic bone films were not considered as proof of the ab-
sence of metastatic disease.

RESULTS

Of the 210 total vertebral regions studied by bone scan
(Table 1), 157 had technically diagnostic MRI studies. Con-
sidering only these 157 technically comparable regions,
65% of the patients had at least one region read positive on
bone scan, while 35% of the patients had no region read
positive on bone scan. Bone scans were positive in 63/157
(40%) of the technically comparable regions and negative
in 88/157 (56%) of such regions.

Of the breast cancer patients, 75% had at least one
technically comparable region read positive and 33% had
no positive regions on bone scan. Breast cancer patients
had 26/60 (43%) of comparable regions positive and 31/60
(52%) negative on bone scan. Of the prostate cancer pa-
tients, 69% had at least one comparable region read posi-
tive while 23% had no region read positive on bone scan in
a region technically diagnostic on MRI. Prostate cancer
patients had 28/52 (54%) of diagnostically comparable re-
gions positive and 24/52 (46%) negative on bone scan.

Metastases outside the spine were noted on the bone
scans of 18 (51%) of the 35 patients. These included pa-
tients with adenocarcinoma of unknown primary cause,
esophageal cancer, myeloma, bladder cancer (one each), 6
(50%) of the 12 breast cancer patients and 8 (57%) of the 14
prostate cancer patients. Fifteen (65%) of the 23 patients with

one or more regions positive on bone scans had extra spinal
metastases, while 3 (25%) of the 12 patients with no region
read positive on bone scans had extra spinal metastases.

MRI scans were performed on 173 regions, of which 157
(90%) were considered technically diagnostic. Thirty-
seven regions which had been studied by bone scan were
not included in the correlative MRI studies. Sixteen re-
gions studied by MRI were considered nondiagnostic for
technical reasons such as patient movement or poor image
quality resulting from inadequate depth penetration from
the coils in obese patients. One study was nondiagnostic in
all five regions on MRI due to motion artifact.

Sixty-nine regions on MRI were considered positive for
metastatic involvement (44% of the diagnostically ade-
quate regions) while 76 were considered negative for met-
astatic involvement (48% of the diagnostically adequate
regions). Twelve regions were questionable for metastasis
(8%) (Table 2).

At least one region read positive for metastasis on MRI
in 71% of patients with technically diagnostic studies. No
region read positive for metastasis in 29% of these patients.
Two patients had six regions read positive, five patients
had five regions read positive, two patients had four re-
gions read positive, two patients had three regions read
positive, five patients had two regions read positive and
eight patients had one region read positive.

More patients were absolutely and relatively considered
to have metastatic involvement of the spine by MRI than by
bone scan. Table 3 summarizes the overall prevalence on
bone scans and MRI of positive and negative regions as well
as by type of primary cancer. Bone scans and MRI detected
the same number and percentage of breast cancer patients
with metastases, whereas more prostate cancer patients with
metastases were absolutely and relatively identified by MRI.

Overall, the distribution of positive regions was similar
on bone scans and MRI with the greatest number in the
lower thoracic region and the least in the cervical region on
both modalities. Fewer lumbar metastatic regions were
identified on bone scans than by MRI with the greatest
difference in the lower lumbar region.

Table 4 summarizes the concordance or lack of it in
regions read definitely positive or negative on both bone
scans and MRI. Of the 157 regions considered diagnosti-
cally adequate, 141 (90%) were read definitely positive or

TABLE 2
MRI Readings By Region
Nondiagnosed Diagnostic
Region Positive Questionable Negative Excluded regions regions
Cervical 6 2 12 13 2 20
Upper thoracic 9 2 15 5 4 26
Middie thoracic 13 2 1 6 3 26
Lower thoracic 15 2 9 6 3 26
Upper lumbar 13 3 15 3 2 30
Lower lumbar 13 2 14 4 2 29
Total 69 13 76 37 16 157
Comparison of Bone Scans and MRI ¢ Gosfield et al. 2193



TABLE 3
Prevalence of Positive and Negative Regions

Bone scans in MRI in

diagnostic MRI diagnostic

regions regions
(%) (%)

Patients:
Patients with at least one positive region 65 7
Patients with no region positive 35 32
Breast carcinoma patients with at least one 75 75
positive region
Prostate carcinoma patients with at least one 69 85
region positive
Regions:
Positive regions (63/157) 40 (69/157) 44
Negative regions (88/157) 56 (76/157) 48
Breast carcinoma regions positive (26/60) 43 (29/60) 48
Breast carcinoma regions negative (31/60) 52 (26/60) 43
Prostate carcinoma regions positive (26/52) 52 (23/52) 44
Prostate carcinoma regions negative (24/52) 46 (22/52) 42
Adenocarcinoma regions positive (5/5) 100 (4/5) 80
Adenocarcinoma regions negative o5 O (1/5) 20
Esophagus regions positive (15) 20 (5/5) 100
Esophagus regions negative (4/5) 80 o5 o
Melanoma regions positive (1/6) 17 (5/6) 83
Melanoma regions negative (5/6) 83 (1/6) 17
Myeloma regions positive (02 o0 (2/2) 100
Myeloma regions negative (2/2) 100 02 o
Renal carcinoma regions positive (3/10) 30 (1/10) 10
Renal carcinoma regions negative (710) 70 (9/10) 90
Bladder carcinoma regions positive o5 o0 o5 0
Bladder carcinoma regions negative (4/5) 80 (5/5) 100
Lung carcinoma regions positive /12 o0 0/12) 0
Lung carcinoma regions negative (12/12) 100 (12/12) 100

negative on both types of study with 38/157 (24%) read
concordantly positive, 56/157 (36%) read concordantly
negative, 18/157 (11%) positive on bone scan and negative
on MRI (Figs. 3 and 4), and 29/157 (18%) negative on bone
scan and positive on MRI (Figs. 5 and 6). Of the regions
compared, 47/157 (30%) were unequivocally discordant.
Of the 35 patients studied, 14 (40%) had no discordantly
read regions, while 21 (60%) had at least one region un-
equivocally positive or negative on either bone scan or
MRI and discordant between the two. In all patients (but
one) with multiple discordant regions, the discordances

were of one type per patient (i.e., bone scan —, MRI +; or
bone scan +, MRI -) for regions scored positive or nega-
tive. Seven patients had one discordant region, eight had
two discordant regions, two had three discordant regions,
three had four discordant regions and one had six discor-
dant regions (entirely negative on bone scan while entirely
positive on MRI). Six patients (17%) had at least one pos-
itive or negative region with a corresponding region scored
as questionable in the other imaging modality.

The greatest number and proportion of discordant read-
ings were obtained in the lower lumbar regions, most fre-

TABLE 4
Comparison of Regions Read Positive and Negative
Number of
regions
compared
(positive, Discordant
Bone scan + Bone scan - Bone scan + Bone scan — negative or regions
MRI + MRI - MRI - MRI + questionable) (%)
Cervical 1 12 0 4 20 (4/20) 20
Upper thoracic 6 10 5 3 26 (8/26) 31
Middle thoracic 8 8 3 5 26 (8/26) 31
Lower thoracic 1 5 3 4 26 (7/26) 27
Upper lumbar 8 9 5 5 30 (10/33) 33
Lower lumbar 4 12 2 8 29 (10/29) 34
Total 38 56 8 29 157 (47/157) 30
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-l FIGURE 3. Bone
o scan. Metastases in
T3Rtpedide.T-_1Rt

quently occurring in prostate cancer patients, which were
negative on bone scan and positive on MRI. The lowest
number and proportion of discordant regions were ob-
tained in the cervical region where there were no regions
which were positive on bone scan and negative on MRI
while four patients had negative bone scan readings
with positive MRI findings. The distribution of discordant
(+ or —) regions by primary diagnosis is shown in Table 5,
as well as the percentage of patients with discordant re-
gions in each type of primary cancer. Tables 6 and 7 show
the distribution of discordant unequivocal readings in
breast and prostate cancer patients.

In six patients there were concurrent (CT), or subse-
quent (plain films, MRI) imaging studies demonstrating
false-negative readings on bone scan interpretation in 14
total regions (two patients with prostate cancer, two with
breast cancer, one esophageal cancer and one melanoma).
Subsequent imaging (repeat bone scan or MRI) provided

FIGURE 4. MRI.
No definite metasta-
ses.
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FIGURE 5.

evidence of false-positive bone scan interpretation in three
total regions in two patients with breast primaries.

One renal cancer patient with a Schmorl node diagnosed
on MRI was read positive on bone scan (there was no other
confirmation available) (Figs. 7 and 8). Another patient

FIGURE 6.

MRI shows diffuse
metastases to all re-
gions.
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TABLE 5
Number of Discordant Regions per Patient, Number and Percent of Patients with Discordant Regions by Primary Diagnosis

Number of Discordant Regions
! 2 8 4 s i Total discordant
Diagnosis Number of patients regions (%)
Breast 1 4 1 0 0 1 7 (58)
Prostate 5 2 1 1 0 0 9 (60)
Renal 0 2 0 0 0 0 2 (100)
Adenoca 1 0 0 0 0 0 1 (100)
Esophagus 0 0 0 1 0 0 1 (100)
Melanoma 0 0 0 1 0 0 1 (100)
Myeloma 0 1 0 0 0 0 1 (100)

with a Schmorl node diagnosed by MRI was read as ques-
tionable for metastasis on bone scan.

A patient with a negative bone scan in a region scored
questionable for metastases on MRI had a subsequent MRI
within the same month read as probable benign compression
fracture. A patient with a positive bone scan in five regions
and negative MRI in two of those regions showed the original
and two new lesions on a bone scan 6 mo later, but only a
new compression fracture in one of the originally negative
MRI regions on repeat MRI 7 mo later. This may represent a
false-negative MRI. One patient with three discordant posi-
tive bone scan regions read as questionable on MRI received
palliative radiation therapy for pain in two of those regions
within the preceding 3 mo and improved clinically following
the therapy, consistent with a true-positive bone scan. For
the other patients, specific regional confirmation was not
available by imaging or records of clinical follow-up.

DISCUSSION

Avrahami et al. (4) studied 40 patients with histologically
proven primary tumor referred for MRI examination due to
progressive back pain. All patients had normal CT of the
thoracic or lumbar spine and normal findings on radionuclide
bone scan. Twenty-one of these patients had abnormal MRI
findings which were histologically proven to be metastases.
No correlation between type of primary cancer and the signal
intensity of lesions on MRI was found. They noted a mosaic
pattern of multiple focally increased and decreased signal
intensities in three patients with multiple myeloma.

Delbeke et al. (5) found additional metastatic vertebral
sites by MRI in 18% of 56 patients with known malignancy
studied by MRI and bone scanning with an overall discor-
dance rate of 23%. Three patients had a positive bone scan
with negative MRI, with two of the bone scans contra-
dicted by CT. Delhike et al. believed that hemangiomas
and Schmorl’s nodes had the same MR signal as metasta-
ses and could be mistaken for metastases. Metastases missed
on bone scans were from rhabdomyosarcoma, germ-cell tu-
mor and Hodgkins disease, each of which may produce bone
metastases with normal diphosphonate uptake (6).

Frank et al. (7) studied 11 patients with biopsy proven
primary bone tumors and 95 patients with known meta-
static disease. Twenty-eight percent of their patients had
an MRI lesion not seen on a bone scan with an overall
discordance rate of 31%. They found no difference in the
distribution of abnormalities by modality. Two patients
had a positive bone scan with negative MRI considered on
later imaging to be stress fracture versus compression frac-
ture. One patient had a positive bone scan with question-
able MRI which was shown by further imaging studies to
be metastasis (from colon cancer).

Algra et al. (8) studied 71 patients with histologically
proven skeletal metastases and clinical or radiographic
signs of vertebral metastasis. They found additional meta-
static vertebrae by MRI, compared to bone scan, in 69% of
patients. There was no specific MRI pattern associated
with a particular primary cancer. The distribution of ab-
normalities over the spine was similar on bone scans and

TABLE 6
Discordant Readings by Region in Breast Cancer Patients
Not
Breast cancer Bone + Bone — included MRI
patients MRI - MRI + on MRI Nondiagnosed MRI ? Bone ?
Cervical 0 2 4 0 1 0
Upper thoracic 2 2 1 0 1 0
Middle thoracic 2 2 2 0 1 0
Lower thoracic 1 2 2 0 0 1
Upper lumbar 1 1 1 0 1 0
Lower lumbar 1 2 1 1 1 1
Total 7 1 1 1 5 2
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TABLE 7
Discordant Readings by Region in Prostate Cancer Patients

Not
Prostate Bone + Bone — included MRI
cancer patients MRI - MRI + on MRI Nondiagnosed MRI ? Bone ?
Cervical 0 0 4 2 1 1
Upper thoracic 2 0 3 4 1 1
Middie thoracic 0 1 3 3 1 0
Lower thoracic 1 1 3 3 1 0
Upper lumbar 2 1 2 2 2 0
Lower lumbar 1 5 2 1 1 0
Total 6 8 17 15 7 2

MRI with lumbar and lower thoracic abnormalities repre-
senting the most frequent sites as shown by autopsy and
previous bone scan literature (9). Where histological con-
firmation was available (12 patients) for lesions found on
MRI and negative on corresponding bone scans, biopsies
showed metastases. A Schmorl’s node identified by MRI
yielded a false-positive bone scan reading and a patient
with breast cancer and a negative bone scan had diffusely
abnormal vertebrae by MRI. These authors felt that MRI
was more sensitive than bone scans especially in cases of
diffusely abnormal signal intensity on MRI.

Mehta et al. (10) described a case of male breast cancer
with extensive metastatic disease in the cortex and bone
marrow of the spine seen on CT and MRI which was not
evident on bone scintigraphy. Khurana et al. (11) reported
a case of liposarcoma with biopsy proven metastasis to the
lumbar vertebrae detectable only by MRI with normal CT
and bone scan. Kattapuram et al. (12) reported cases of
liposarcoma and spindle cell sarcoma having biopsy
proven metastasis to vertebral bodies seen as focally ab-
normal areas of signal intensity on MRI with normal find-
ings on bone scintigraphy.

A number of explanations may account for the higher

FIGURE 7. Bone
scan shows metas-
tases to T8, L2, L4.
The patient had re-
nal cancer and was
considered clinically

o free of metastasis
R ] A in planning further
' A : treatment.
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sensitivity of MRI than bone scintigraphy for the detection
of vertebral metastases. Hematogenously seeded in-
tramedullary metastases may produce lesions by marrow
replacement detectable on MRI before adequate reaction
takes place in the adjacent bone to be detected scintigraph-
ically or radiographically (8). The high contrast between fat
and metastasis allows early demonstration of metastasis on
MRI as soon as macroscopic lesions have been developed in
the marrow. However, osteoblastic response is necessary for
metastasis to result in increased activity on bone scan (9).
This is a relatively slow process and may require several
weeks before it can be visualized on bone scan. In addition,
the avidity of bone for radionuclide depends on the local
metabolic state which is influenced by the activity of the
disease and the balance of blastic versus clastic reaction. In
addition to reduction of uptake in response to therapy (fol-
lowing possible initial “flare’” phenomenon), there may be a
reduction of tracer uptake in rapidly progressive disease
where there is little chance for new bone formation (13).

FIGURE 8. MRI
shows no definite
metastases to L2
Schmor node.
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In general, sizable metastases (at least 1 cm in size) are
detectable in areas optimal for high resolution imagery with
planar scintigraphy. The latter is particularly applicable to
the lumbar and to some extent the thoracic spine. Planar
imaging is considered suboptimal for detecting lesions that
are located in the vertebral bodies. SPECT imaging is es-
sential for this purpose and unfortunately was not em-
ployed by the investigators who compared MRI and bone
scintigraphy in the spine.

Our results demonstrate a higher sensitivity for MRI in
detecting vertebral metastases (71% of patients, 44% of
regions) than for bone scans (65% of patients, 40% of
regions). Where confirmation was available through other
imaging studies, the data support the high accuracy of
MRI. The available clinical follow-up data also support the
overall accuracy of the MRI diagnoses. In the two cases of
Schmorl’s node diagnosed accurately by MRI, the bone
scan was read positive or questionable for metastasis.
These findings are consistent with previously published
studies. In another patient, the studies contradicting our
MRI findings were obtained 6-7 mo later and may repre-
sent progression subsequent to the earlier scan.

Our overall degree of discordance and its pattern of
distribution are quite consistent with the previously pub-
lished reports dealing with comparisons of MRI and bone
scans. Although confirmation was not available for the
discordant reading in our myeloma patient, it is accepted
that bone scans cannot reliably exclude metastasis in this
disease. One of the breast cancer patients we studied pro-
vided an example of a false-negative bone scan in a poorly
differentiated high-grade tumor, where progression of dis-
ease, observable by marrow change on MRI, may outstrip
the reactive calcification detectable by bone scan.

Our finding of greater discordance in the lumbar region
(33% in upper lumbar, 34% in lower lumbar) may be due to
the composition of the study population. Lumbar spine
metastasis is more common among prostate than breast
cancer patients (the two groups comprising the preponder-
ance of our patient sample), and it may be related to the
pattern of physiological spread in these two types of ma-
lignancy. We were unable to associate our findings with the
““flare up’’ phenomenon seen in patients who are respond-
ing to chemotherapy. We believe this phenomenon should

have increased the sensitivity of bone scintigraphy com-
pared to MRI which was not noted in this comparison.
Bone scans remain the study of choice for initial screen-
ing for metastasis, because of their overall high sensitivity,
lower cost, availability and ability to assess the entire body
conveniently. Scintigraphic images can be obtained with
much less difficulty in patients whose cooperation is essential
for obtaining interpretable studies. MRI is a useful comple-
mentary study in patients with equivocal or negative bone
scan findings in the context of high clinical suspicion or in
patients with a positive bone scan and low clinical suspicion
for metastases. In the presence of suspicious MRI abnormal-
ities, an attempt at diagnostic biopsy may be further justified.

REFERENCES

1. Edelstyn GA, Gillespie PJ, Grebbell FS. The radiological demonstration of
osseous metastases. Experimental observations [Abstract]. Clin Radiol
1967;18:158.

2. Rankin S. Radiology. In: Rubens RD, Fogelman I, eds. Bone metastasis:
diagnosis and treatment. London: Springer-Verlag, 1991:63-81.

3. Hortobagyi GN, Libshitz HI, Seabold JE. Osseous metastases of breast
cancer. Clinical, biochemical, radiographic and scintigraphic evaluations of
response to therapy. Cancer 1984;53:577-582.

4. Avrahami E, Tadmor R, Dally O, Hadar H. Early MR demonstration of
spinal metastases in patients with normal radiographs and CT and radionu-
clide bone scans. J Comput Assist Tomogr 1989;13:598-602.

S. Delbeke D, Powers TA, Sandler MP. Negative scintigraphy with positive
magnetic resonance imaging in bone metastases. Skeletal Radiol 1990;19:
113-116.

6. Bretill J. Skeletal scintigraphy for the diagnosis of malignant disease to the
bones. In: Goris ML, ed. Sensitivity and specificity of common scinti-
graphic procedures. London: Year Book Medical Publishers; 1985:49-67.

7. Frank JA, Ling A, Patronas NJ, et al. Detection of malignant bone tumors:
MR imaging versus scintigraphy. A/R 1990;155:1043-1048.

8. Algra PR, Bloem JL, Tissing H, Falke TH, Arndt JW, Verboom LJ. De-
tection of vertebral metastases: comparison between MR imaging and bone
scintigraphy. Radiographics 1991;11:219-32.

9. Galasko CSB. Incidence and distribution of skeletal metastases. In: Galasko
CSB, ed. Skeletal metastases. Stonecham, Mass: Butterworth, 1986:14-22.

10. Mehta RC, Wilson MA, Periman SB. False-negative bone scan in extensive
metastatic disease: CT and MR findings. J Comput Assist Tomogr 1989;13:
717-19.

11. Khurana JS, Rosenthal DI, Rosenberg AE, Mankin HJ. Skeletal metastases
in liposarcoma detectable only by magnetic resonance imaging. Clin Orthop
1989;243:204-207.

12. Kattapuram SV, Khurana JS, Scott JA, El-Khoury, G. Negative scintigra-
phy with positive magnetic resonance imaging in bone metastasis. Skeleta!
Radiol 1990;19:113-116.

13. Hayward JL, Carbone PP, Heuson JC, Kumoaka S, Sgalof AL, Rubens
RD. Assessment of response to therapy in advanced breast cancer. Eur J
Cancer 1979;13:89-94.

Is the Whole Really the Sum of the Parts?

The article by Gosfield et al. (1) in
this issue of the Journal provides
insight into the comparison of MRI
and bone scintigraphy in patients with
a diagnosis of cancer and the identifi-
cation of metastatic disease. The larg-
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est previous study was by Avrahami
et al. (2) who reported that MRI of the
spine detected metastases in 21 of pa-
tients with histologically proven tumors
and back pain. In this study, CT and
plain films were normal and bone scin-
tigraphy was equivocal. A number of
other small series have been published
in which MRI was able to pick up ad-
ditional metastatic foci in comparison

to bone scintigraphy (3,4). Gosfield et
al’s. study concentrates on the sensitiv-
ity, specificity and accuracy of MRI
versus bone scintigraphy, yet they are
unable to provide numbers. Even
though the study was retrospective, the
patients were selected randomly, i.e.,
cancer patients were selected who had
bone scintigraphy and MRI of the spine
within 2 mo of each other.
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