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Bone scintigraphy of a 40-yr-old patient suffering from primary
breast cancer suggested the possibility of difuse metastases.
Bone marrow scintigraphy using *®™Tc-labeled monocional an-
tibodies (BW 250/183) demonstrated diffuse destruction of bone
marrow due to metastatic disease and consecutive bone marrow
extension. Bone marrow scintigraphy was highly sensitive in
detecting progression of disease in this asymptomatic patient.
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Bone scans, although highly sensitive in the detection of
bone metastases, may underestimate bone marrow in-
volvement. Bone marrow scintigraphy, using the *™Tc-
labeled monoclonal antibody BW 250/183, was able to de-
tect more lesions than bone scintigraphy in cases with
metastatic disease (1-3).

We present a case where total-body bone marrow scin-
tigraphy was useful in evaluating progressive bone marrow
destruction and extension in a patient without clinical

symptoms.

CASE REPORT

A 40-yr-old woman underwent mastectomy because of right-
sided breast carcinoma. Adnectomy and hysterectomy were per-
formed because of additional ovarian tumor. Histology detected
invasive, partly ductal, partly lobular carcinoma of the breast
(pT4, pN,) and ovarian metastasis. Adjuvant chemotherapy was
initiated. No radiation therapy was performed. Except for mod-
erate anemia (Hb: 122 glliter) and slightly elevated erythrocyte
sedimentation rate (ESR) (13 mm/hr), laboratory tests were nor-
mal. The chest radiograph showed sclerosis of the vertebral col-
umn.
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The bone scan demonstrated increased uptake of *™Tc-MDP
in skull, proximal humeri, distal femora and proximal tibiae (Fig.
1). A discrete posterior lesion was found in a rib.

A whole-body bone marrow scan was performed 4 hr after
injection of 555 MBq (15 mCi) *™Tc-labeled monoclonal antibody
BW 250/183 (Behringwerke AG, 6230 Frankfurt, FRG).

This tracer visualizes the hematopoietic bone marrow by
labeling granulocytes and myelocytes. The bone marrow scan
revealed nearly complete destruction of central bone marrow
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FIGURE 1. Anterior and posterior bone scan (*®*™Tc-MDP) of a
patient suffering from breast cancer shows increased uptake in the
calvaria, proximal humeri, distal femora and proximal tibiae. Except
for posterior part of rib IX, discrete lesions are not clearly visualized.
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bone marrow scans acquired 4 hr after in-
jection of ®*™Tc-abeled antibody BW 250/
183 showing destruction of the central mar-
row and extension to peripheral bones
(humeri, femora, tibiae). Only residual bone
marrow is visible in ribs and spine. (B) Re-
peated bone marrow scan 18 mo later. Bone
marrow in ribs, vertebral column, pelvic
bones and major parts of the extremities has
been completely displaced. Previously ex-
tended marrow in the tibiae is now also in-
voived.

FIGURE 2. (A) Anterior and posterior | ‘ \

and extension of bone marrow as far as to the cubital region
and tibiae (Fig. 2A). Unexpected accumulation of tracer was
visualized in the liver, potentially due to extramedullary hemato-
poiesis.

MRI of the spine showed an inhomogeneous decrease of signal
intensity in all vertebral bodies, confirming diffuse metastatic
spread to the vertebral bone marrow (Fig. 3A). Therapy was
changed from tamoxifene 30 mg daily to medroxyprogesterone
acetate 1000 mg daily.

Eighteen montbhs later, examinations were repeated since ESR
and serum CA 15-3 were elevated. While Hb (114 gfliter) and
thrombocytes (104.000/ul) were decreased, the leucocyte count
and all other parameters were within normal ranges. HAMA was
found to be slightly elevated.The patient still felt well and did not
have any complaints of skeletal pain or discomfort. Chest radio-
graph excluded pulmonary metastases. Ultrasound and computed
tomography of the abdomen ruled out liver metastases. The bone
scan was unchanged compared to the previous study. Bone mar-
row scintigraphy disclosed progression of central bone marrow
destruction and further marrow extension (Fig. 2B). Previously
expanded bone marrow in humeri and femora was no longer
visualized, indicating progressive metastatic involvement. Liver
uptake was increased possibly due to the development of HAMA
following the first infusion of the antibody.

Repeated MRI of the spine (24-mo interval) showed a more
homogeneous decrease of signal intensity, consisting with pro-
gression of the disease (Fig. 3B). In order to prevent further
progression, low-dose chemotherapy was started (epirubicine, 30
mg/wk).

DISCUSSION

It is well known that diffuse bone marrow metastases
may occasionally be missed in radiographs or may be mis-
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FIGURE 3. (A) MRI of the spine. T1-weighted sagital sections.
Inhomogeneous decrease of signal intensity in all vertebral bodies,

due to replacement of fatty bone marrow by diffuse metastases. (B)
Repeated MRI of the spine 24 mo later (parameters of acquisition
unchanged). Homogeneous decrease of signal intensity is observed
in all vertebral bodies, indicating progressive bone marrow invoive-
ment.
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taken for osteoporosis (4). Bone scans in diffuse bone
marrow involvement can result in a generalized increase of
uptake, lacking focal lesions (5-7). ““Superscans’ are fre-
quently found in diffuse skeletal spread of prostatic cancer.
Absent visualization of the kidneys is an important crite-
rion in this case (5). Later, it was reported that there was
increased tracer uptake in the ends of long bones (humeri,
femura) which is also a characteristic feature (7). Bone
marrow scintigraphy using *™Tc-labeled monoclonal anti-
bodies directed against granulocytes and myelocytes is
superior to radiocolloid scans since there is only low liver
uptake in normals (1,8,9). In this patient, abnormal liver
uptake was seen, potentially due to extramedullary hema-
topoiesis or to the development of human anti-murine an-
tibodies (HAMA). HAMAs were slightly elevated in this
patient following the repeated administration of the anti-
body. In rare cases we have observed that HAMA pre-
vented “‘immunoscanning.” No tracer uptake in the bone
marrow was visible in these cases, however, the extension
of hematopoietic bone marrow and the development of
further defects in previously extended bone marrow cannot
be mimicked by HAMAs.

In our patient, immunoscintigraphy of the bone marrow
elucidated an uncommon bone scan. A repeated bone mar-
row scan was a very sensitive technique to demonstrate
progression of metastatic disease.

If bone scans and radiographs are inconclusive for dif-
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fuse skeletal metastases, bone marrow scintigraphy will
give the definite diagnosis. In the follow-up of diffuse met-
astatic disease, whole-body bone marrow scans are highly
sensitive in the detection of a stepwise progression. Bone
marrow ‘“‘immunoscan’’ is able to replace MRI and bone
scintigraphy in therapy control of disseminated metastases
of primary breast cancer.
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