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Bone Marrow Immunoscintigraphy for the Detection of Skeletal Metastasis
in Malignant Tumors: A Comparison with **"Tc-MDP Bone Scan

Kyung Han Lee, M.D., Chang Woon Choi, M.D., Yung Jue Bang, M.D., Jun-Key Chung, M.D.
Hong Keun Chung, M.D.*, Myoung Chul Lee, M.D., Byoung Kook Kim, M.D.
Noe Kyeong Kim, M.D. and Chang-Soon Koh, M.D.

Department of Internal Medicine & Department of Biochemistry*,
Seoul National University College of Medicine, Seoul, Korea

Although bone scan is a highly sensitive test for detecting bone metastasis, its findings are often
limited in specificity and cannot be used for assessing the bone marrow. Bone marrow scintigraphy
may provide useful information but previous experience with radiolabelled colloid has been disap-
pointing. Recently, **™Tc labeled anti-granulocyte monoclonal antibody (anti-NCA-95 MADb) has been
introduced as a new bone marrow imaging agent. To evaluate the usefulness of *™Tc anti-NCA MAb
bone marrow scans for detecting skeletal metastasis, bone marrow scans of 44 malignant tumor
patients were evaluated and compared with bone scan findings. Bone scan showed abnormal lesions
in 26(59%) cases, and 18 of these patients also had an abnormal bone marrow scan. Seven of the 8
patients who had normal bone marrow scan despite bone scan lesions were confirmed to be free from
metastasis. There was one case with a marrow defect despite normal bone scan but the presence of
metastasis was not determined due to loss of follow up. Bone scan demonstrated a total of 64 lesions
while bone marrow scan showed 38 lesions. Fifty percent (32/64) of the bone scan lesions had
matching marrow defects while the remaining 50% did not. Most of these non matched lesions were
suggested to be nonspecific lesions such as rib fractures or degenerative change. Meanwhile bone
marrow scan was able to detect 6 new lesions not detected by bone scan, but metastasis in each lesion
was not confirmed. Bone marrow scan was also helpful in assessing equivocal bone scan lesions to be
of metastatic nature in 10 patients by demonstrating a matched marrow defect. Thus *"Tc anti-NCA
MAD bone marrow scan can help exclude metastasis in patients with nonspecific bone scan lesions
and may be able to detect metastatic lesions not seen with bone scan. It appears useful as a
complementary study to bone scan in evaluating malignant tumor patients.
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Fig. 1. Bone scan and bone marrow scan findigs in 44
patients. Bone marrow scan was abnormal in 18
out of 26 patients with abnormal bone scan
while it was normal in 8 patients. Of 18 patients
with normal bone scan, 1 had a marrow defect in
bone marrow scan.
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Fig. 2. (a) Bone scan of a lung cancer patient showed increased uptake in the sacrum{arrow),
(b) Bone marrow scan showed a matched defect in the corresponding region. The
bone scan lesion improved after chemotherapy.
Table 1. Causes of Bone Scan Lesions in Patients with Normal Bone Marrow Scan

No Age Cancer Stage Bone scan Confirm Method

1 62 bladder T3bG3 ribs fracture X ray

2 82 bladder T2G1 ribs fracture X ray

3 72 bladder T2G3 L spine DID f/u (17 mo)

4 55 bladder 11 L spine DJD f/u (14 mo)

5 54 renal I L sp &rib DJD f/u (16 mo)

6 57 renal 1 T & L spine DJD f/u (16 mo)

7 46 lung 11 L spine DJD X ray

3 32 lung Ma ribs - -
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Table 2. Distribution of Bone Scan Lesions and Pres-
ence of Matched Bone Marrow Defects

Matched No defect
C-spine 1 —
T-spine 4 3
L-spine 9 9
Sacrum 2 1
Ribs 9 16
. Clavicle 1 —
Sternum 1 1
Scapula 1 ~
Pelvis 2 2
Humerus 1 -
‘Whole bone 1 —
Total 32 32

Table 3. Causes of Bone Scan Lesions not seen in Bone
Marrow Scan

Cause T-spine L-spine Rib Other
Trauma - — 8 -
Degenerative Change 1 5 — 1
Radiation Therapy — — 2 1
QOverlap with Liver - - 3 -
Unidentified 2 4 3 2

Total 3 9 16 4

A .
Fig. 3. (a) Bone scan of a lung cancer patient showed increased uptake in the 4th lumbar
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Table 4. Metastatic Lesions Confirmed or Newly
Detected by Bone Marrow Scan

Number of lesions
Newly Detected

Confirmed

3
1

C-spine
T-spine
L-spine
Sacrium
Ribs
Clavicle
Sternum

Scapula
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spine (arrow), (b) while the bone marrow scan was normal. X ray study demonstrated

degenerative change in the corresponding spine.
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Fig. 4. (a) Bone marrow scan of a hepatoma patient showed a marrow defect in the right rib
(empty arrow) matched with the bone scan lesion (empty arrow), (b) as well as new
lesions in the thoracic spine not detected by bone scan (dark arrows).
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Fig. 5. (a) Bone scan of a breast cancer patient showed only a small focal increased spot in

the sternum (arrow). The significance of this lesion was equivocal with bone scan

findings alone.

(b) Bone marrow scan, however, demonstrated a much larger matched marrow defect
(arrow) and metastasis was highly suggested. This was confirmed by a MRI study.
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Fig 6. (a) Bone scan of a breast cancer patient
showed focal increased uptake on
the left side of the 5 th lumbar spine.

(b) Bone marrow scan demonstrated a
matched marrow defect.

(c) But X ray showed the lesion to be
due of degenerative nature.
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