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The bone scan features of different types of sacral tumors in 16 patients were assessed. Four
out of five patients with chordoma, the most common sacral tumor, demonstrated either
reduced uptake or normal distribution of isotope at the site of this midline tumor.
Plasmacytoma, which is not usually central, also caused reduced uptake on the bone scan.
Ewing's sarcoma gave no consistent pattern. All other tumors caused increased uptake

except for one unusual case of osteogenic sarcoma. Bone scintigraphy can be very useful in
the assessment of sacral tumors. A midline sacral tumor that is cold on the bone scan is very
likely to be a chordoma.
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.rimary tumors of the sacrum are not common and
metastatic disease is by far the most common etiology,
as it is in almost all bones. When there is no known
primary tumor or when the lesion is solitary and con
fined to the sacrum, a primary tumor must enter into
the differential diagnosis. There are many varieties of
primary sacral tumors.

Over the past decade, one of the authors (J.S.) has
studied these rather unusual primary tumors. A study
of benign tumors of the sacrum revealed that giant cell
tumors were the most common benign tumor (/). Our
data indicates that chordoma is by far the most com
mon malignant sacral tumor, accounting for 54% of
primary sacral malignancies at our institution.

Although the value of radionuclide studies in tumors
of bone is generally accepted as useful, bone scans are
only rarely performed for sacral tumors. A review of
the literature revealed little information on the scinti-
graphic appearances of various sacral neoplasms (2,3).

Papers in the literature that address the different
imaging characteristics of sacral tumors have described
the various radiographie and computed tomographic
(CT) appearances that may help in the differential
diagnosis of the histologie type of tumor (4-6). There
is no information on the scintigraphic features of the
different types of sacral tumors. Radionuclide bone
studies have the potential for aiding in the evaluation
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of sacral neoplasms. It was thus decided to study, ret
rospectively, the radionuclide images in 16patients with
different types of sacral tumors.

MATERIALS AND METHODS

Sixteen patients with primary sacral tumors who
presented between 1974 and 1985 were studied. All
patients had isotope bone scans performed and had
histologie confirmation of tumor type within a short
time following the bone scan.

Total-body images of the skeleton were obtained on
a rectilinear scanner. Gamma camera views of the sacral
area were also taken in 12 of the 16 patients. Most of
the time, posterior images were adequate. One addi
tional lateral view and one subpubic view were neces
sary to delineate the lesion in two separate patients.
With the exception of one patient who had only a
fluorine-18 study, technetium-99m mÃ©thylÃ¨nediphos-
phonate ([WmTc]MDP) was the radiopharmaceutical

used.
In addition, an assessment was made as to the num

ber of each type of primary tumors of the sacrum that
presented to our institution between 1936 and 1983.

RESULTS

The bone scan appearance found in the various sacral
tumors in this group of 16 patients is outlined in Table
1. Four out of five patients with chordoma demon
strated either reduced uptake or normal distribution of
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TABLE 1
Bone Scan Appearance and Tumor History in 16 Patients

with Primary Sacral Tumors

TABLE 2
Primary Tumors of Sacrum Presenting to Memorial

Sloan-Kettering Cancer Center Between 1936 and 1983

TumorhistologyChordomaPlasmacytomaEwing's

sarcomaOsteogenic

sarcomaChondrosarcomaBenign

giant celltumorassociated
withPaget's

diseasePatient12345678910111213141516Age/Sex43/F55/M55/F65/M52/M57/M54/M16/F13/F18/M15/M66/M17/M60/F22/M66/MBone

scanReduced

uptakeReduced
uptakeReduced
uptakeNo

bonereactionIncreased
uptakeReduced
uptakeReduced
uptakeIncreased
uptakeReduced
uptakeNo

bonereactionIncreased
uptakeIncreased
uptakeIncreased
uptakeReduced
uptakeIncreased
uptakeIncreased

uptakeBenignGiant

celltumorGiant
cell tumor associ

ated withPaget'sdiseaseBenign

osteoblastomaAneurysmal
bonecystOsteochondromaOsteomaTotal202553136MalignantChordomaOsteosarcomaChondrosarcomaEwing's

sarcomaLymphoma

ofbonePlasmacytomaNeurogenic

sarcomaSpindle
cellsarcomaRadiation-induced

sar

comaPaget's
sarcomaFibrosarcomaMalignant

giantcelltumorTotal5598655432221102

isotope at the site of this tumor. The radiographie
appearance of these tumors is also shown (Figs. I and
2). The area of reduced uptake appears to correspond
to the bulk of tumor demonstrated by the radiographie
studies. Bone reaction in the periphery of tumor was
noted in two patients. Plasmacytoma also caused re
duced uptake on the bone scan in the two patients with
this tumor (Fig. 3). Ewing's sarcoma gave no constant

pattern, commonly seen with this malignancy at other
sites (7-9). The other tumors in our study caused
increased uptake except for one unusual case of
osteogenic sarcoma.

Table 2 enumerates the different primary tumors of
the sacrum that have been treated at our institution
between 1936 and 1983. Chordoma is by far the most
common malignant tumor of the sacrum accounting
for about half of all malignant sacral neoplasms. Chor
doma is a central tumor that arises from aberrant rests
of the notochord.

DISCUSSION

Most bone tumors cause increased tracer uptake on
the bone scan. Our findings indicate that in a patient
with a central sacral tumor that demonstrates reduced
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FIGURE 1
A: Posterior pelvic view of Patient 1. Bone scan demonstrates reduced tracer uptake at site of sacral tumor, with
surrounding rim of bone reaction. Large chordoma was resected following this scan. B: Lateral x-ray of sacrum
demonstrates sacral chordoma in this patient. Sacral tumor (ST) is indicated with an arrow
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FIGURE 2
A: Lateral view of Patient 4 demonstrates no bone reaction in sacrum (S), (arrow), at site of sacral chordoma. B: Pelvic
CT clearly demonstrates sacral chordoma in this patient

uptake on the bone scan, chordoma is the most likely
diagnosis. Chordoma causing reduced tracer accumu
lation on bone scintigraphy has been noted elsewhere
(2,3). The other diagnosis that must be considered if a
cold lesion is detected on the bone scan is plasmacy-
toma. Both patients with plasmacytoma in our series
had photopenic lesions on bone scan. Chordomas are
midline sacral tumors, whereas plasmacytomas are usu
ally peripheral. In addition, 50% of patients with plas
macytoma have characteristic serum or urine electro-
phoresis, and these should be performed if this diagnosis
is considered. Possible explanations for the cause of
reduced uptake on the bone scan in chordoma and
plasmacytoma are either interruption of the bone blood
supply by the tumor, thus impeding the uptake of tracer

by the bone, or gross bone destruction causing bone
loss and thus a lack of reactive bone tissue in the region
of the tumor.

Good visualization of the sacrum is essential when
bone scintigraphy is performed for evaluation of a
known sacral tumor. The bladder must be empty of
urine. In addition to a routine posterior view of the
pelvis, further views should be obtained such as a lateral
view and a subpubic view, in which the patient sits
above the gamma camera head, for full assessment of
the sacrum (70.77).

In conclusion, bone scintigraphy can be very useful
in the assessment of sacral tumors. A midline sacral
tumor that is cold on bone scan is very likely to be a
chordoma.

FIGURE 3
A: Posterior pelvic view of Patient 6 with sacral plasmacytoma. Photopenic lesion is seen involving left side of sacrum
and left sacroiliac joint. B: Pelvic CT scan demonstrates destructive lesion in this region
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