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= Abstract =

Objective: We retrospectively analysed *"Tc-MDP bone and %“Ga scans to evaluate
therapeutic response of bone lymphoma among patients with complete remission.

Subjects and Methods: We reviewed 35 cases with an increased uptake finding **Tc—
MDP bone scans and 16 “Ga scans that were follow-up studies during and after therapy.
The *"Tc-MDP bone and *Ga scans were graded visually from 1 to 4 in which grade 3
means same uptake density as that of normal sacroiliac articulation in bone scan and
normal liver in ¥Ga scan, respectively.
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Results: The improvement findings during and after therapy were found in 66.0% (19/
29) and 72.7% (24/33) with *"Tc-MDP bone scan, 84.6% (11/13) and 86.7% (13/15)
with ¥Ga scan, respectively. The mean grades of the uptake density in **Tc-MDP bone
scan were 3.06 before, 2.34 during, 1.75 after therapy. Those in the Ga scan were 3.22

before, 1.42 during 1.30 after therapy.

Conclusion: “Ga scans appeared more sensitive than bone scans in evaluating therapeu-

tic response of bone lymphoma.
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INTRODUCTION

To evaluate the effect of therapy and also
tumor recurrence, it 1s important to know the
functional status of the tumor since morpho-
logic information is not sufficient. Perfusion,
metabolism and receptor distribution in the
tumor bed may be necessary parameters in de-
termining a therapeutic strategy and monitor-
ing the effects of therapy. In recent years, the
contrast enhanced CT scan, Gd-DTPA en-
hanced magnetic resonance imaging(MRI) and
spectroscopy(MRS), and some nuclear medi-
cine studies including PET have been utilized.
Complete remissions can be achieved in some
patients with bone lymphoma by combination
chemotherapy and localized radiotherapy”. The
length of time to reach complete remission by
plain X-ray film and computed tomography is
very difficult since lymphomas infiltrate bone
marrow”. Biopsies are invasive and can hardly
be used routinely. *"Tc-MDP bone scintigram
may be useful for the detection of skeletal in-
volvement of some significant lesions®.
Although the “Ga scintigram has been used to
evaluate treated lymphoma®, it is limited for
evaluation of skeletal lymphoma because of its
poor sensitivity and resolution”. MRI may be
able to detect bone lymphoma not detected by
biopsy, thereby leading to more accurate stag-
ing and more appropriate therapy”. However,
MRI and nuclear bone scan findings also ap-
pear limited for the evaluation of therapeutic

response due to their low specificities. We ret-
rospectively analyzed our data to evaluate the
role of *"Tc-MDP bone and ¥Ga scan to de-
fine the therapeutic response of bone lympho-

ma.
MATERIALS AND METHODS

We retrospectively reviewed 35 cases with
an increased uptake finding of #"Tc-MDP
bone scans and 16 “Ga scans that were ob-
tained during and after chemotherapy and/or
localized radiotherapy. There were 35 patients
who were alive with clinically free of disease
in 1.5-6.8 years. They were 29 'diffuse large
cell lymphomas, 3 lymphoblastic lymphomas, 2
differentiated
and 1 follhicular small cleaved cell lymphoma

small lymphocytic lymphomas
diagnosed by biopsies obtained from bone le-
sions. The mean age of the patients was 42.9
years (range, 19 to 71 years), 20 were male
and 15 female. All patients were treated by
various chemotherapy regimens for an average
of 9 months (range, 1 to 66 months). 16 of
them also received localized radiotherapy dur-
ing or after completion of chemotherapy. Bone
lymphomas with skeletal lesions were found in
the femur (n=9), pelvis (n=7), humerus (n
=6), tibia (n=4), spine (n=3), scapula (n=
2), rib (n=2), clavicle (n=1) and foot (n=
1). ®"Tc-MDP bone scans were obtained using
a gamma camera 2-3 hr after injection of *=
Te-MDP. Adult patients received 25mCi(925

MBq) and patients younger than 18years old
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Table 1. Grades according to Uptake Density of ™
Te-MDP Bone and “Ga Scans

P Te—MDP bone

Grades ¥(Ga scans

1 = normal bone = normal bone

2 > normal bone and > normal bone and
< normal SIA

3 = normal SIA

4 > normal SIA

< normal liver
= normal liver
> normal liver

SIA: sacroiliac articulation

Table 2. The Cases of Follow—up *"Tc-MDP and “Ga

Scans
Cases ¥mTe-MDP ¥Ga scan
(+)y (=) (+) (=)
Pretherapeutic cases 35 5 16 4
F.U. during Therapy 29 13
F.U. after Therapy 33 15

F.U.. Follow Up

Table 3. Incidences of Improving Bone and Gallium
Scan Findings During and After Therapy
of Bone Lymphomas

Examinations Bone Scan Gallium Scan
Cases( %) Cases(%)

During Therapy 19/29(66.0) 11/13(84.6)

After Therapy 24/33(72.7) 13/15(86.7)

received 0.2 mCi/kg(11.1 MBqg/kg). YGa
scintigrams were obtained at 48-72hr after in-
travenous administration of 8-10 mCi(11.1-37
X107 Bq) of ¥Ga citrate. Whole body and
spot images of *"Tc-MDP bone and “Ga
scans were obtained, and abnormalities were
graded visually as grade 1 to 4 by comparing
lesion to non-lesion activity densities(Table 1)
During and after adjuvant chemotherapy, all
patients had routine clinical evaluations, blood
work, primary skeletal MRI, abdominal and
pelvic CT scans and a chest radiograph every
4 or 6 months for the first 3 years, twice
every year for the following 2 years, and then
every year. Additional studies, including biop-
sy, were done if suggested by clinical exami-
nation. Successful therapy with chemotherapy

Fig. 1. la and 1b were the T1 and T2 weighted MR
images prior to the therapy, which the patient
had bone lymphoma in the right humerus.
There were abnormal findings involving bone
marrow and surrounding soft tissue. 2a and
2b were those during the therapy, 3a and 3b
were those after completion of the therapy.
There were abnormally changed findings rep-
resenting decreased size of soft tissue tumor,
fat replacement and fibrosis.

and/or localized radiotherapy was based on
the reduction or disappearance of pain and/or
swelling that were no longer clinically evident
after 1.5 years following therapy.

RESULTS

Of 40 pretherapeutic bone scans and 20 'Ga
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Fig. 2. (a) was the bone scan prior to the'therapy, theat showed increased bony tracer

uptake pattern(G4) in the right humeral lymphoma. (b) and (c) were those dur-
ing the therapy, that showed the uptake densities of G3 and G2. (d) was that
after completion of the therapy, which showed that of G1.

Fig. 3. (a) was the gallium scan prior to the therapy, which showed markedly increased
gallium uptake density(G4) in the right humerus. (b) was that during the thera-
py, which showed no abnormal uptake pattern to G1.

scans in lymphoma patients with complete re-
mission, the incidences of abnormal findings
with increased uptake pattern were 87.5% (35
/40) with ®"Tc-MDP bone scan and 80% (16
/20) with “Ga scan before therapy(Table 2).

The mean time of the follow—up bone scan
during therapy was 5.1 months(range, 2 to 11
months) in 35 cases and that of the ¥Ga scan
4.5 months(range, 3 to 9 months) in 16 cases.
The mean time of the follow—up bone scan
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Fig. 4. The follow—up gallium scan for evaluating therapeutic
response of bone lymphoma revealed more sensitive
change than those of the bone scans.

Table 4. Mean Grades of *"Tc-MDP and “Ga Scan
Abnormalities Before, During and After
Therapy

Bone Scans Gallium Scans

Cases Mean Grades(p) Cases Mean Grades(p)

Treatments

Before 35 3.06(0.84) 16 3.22(1.06)
During 29 2.34(0.68) 13 1.42(0.74)
After 33 1.75(0.66) 15 1.30(0.28)
GS: Grades.

(p) . standard deviation

after therapy was 17.8 months(range 5 to 84
months) and that of the %Ga scan 11.5
months(range 5 to 24 months). The incidences
of improved findings during therapy in cases
with successful therapeutic response of bone
lymphoma were 66.0% (19/29) with the bone

scan and 84.6%(11/13) with the ¢Ga scan.
Those after complete therapy were 72.7%(24/
33) with the bone scan and 86.7%(13/15)
with the ®Ga scan(Table 3). The representa-
tive case is illustrated in Fig. 1-3. The mean
grades of the bone scan with successful thera-
peutic response were 3.06(n=36) before thera-
py, 2.34(n=29) during therapy, 1.75(n=33)
after therapy(Fig. 2). And those of the “Ga
scan were 3.22(n=16) before therapy, 1.42(n
=13) during therapy and 1.30(n=15) after
therapy(Fig. 4)(Table 4).

DISCUSSION

Primary bone lymphoma is stage [ disease
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and secondary bone lymphoma is stage IV dis-
ease according to classification. The definitive
diagnosis of recurrent bone lymphoma is diffi
cult to make by using imaging criteria alone
since a wide variety of primary and secondary
neoplasms or inflammatory processes may
have similar radiological findings. Therefore it
has been based on aspirate smears and bone
marrow biopsies. However, the bone biopsies
can not be repeatedly performed to evaluate
therapeutic response after chemotherapy and/
or radiotherapy. The evaluation of therapeutic
response is very important in consideration of
bone marrow transplant before it becomes too
late. If bone lymphomas do not respond, the
patient generally requires additional and/or
other therapy, while dramatic therapeutic
response simply needs clinical observation or
curettage for symptomatic tumor necrosis. A
bone scan is a sensitive(but nonspecific) imag-
ing technique for the detection of bone lesions,
but the positive findings with increased radio-
tracer accumulation simply reflect the pattern
of bone response to a local insult. The gallium
scan is an useful imaging technique to detect
certain active lymphomas, but it is not sensi-
tive to detect a small residual bone lymphoma.
Plain X-ray and CT scan are not rehable to
evaluate early posttherapeutic changes in the
bone marrow. Suspicious lesions before and
following therapy may be detected by CT or
MRI. However, the Dana-Farber Cancer Insti-
tute series suggest that neither the CT scan
appearance of the mass nor the magnitude of
change during therapy could exclude the possi-
bility of residual tumor”. In general, the size
of the residual mass correlated with a higher
likelihood of residual cancer but residual mass
may not be residual lymphoma®®. A residual
mass that contains only necrotic—fibrotic tissue
can resolve In time and thus an incomplete re-
mission may never show recurrence. However,
it Is important to identify patients whose

residual masses have a high likelihood of re-
lapse, especially in large cell non-Hodgkin’s
lymphoma where the issue of residual masses
is much less clear”®. An accurate estimate of
residual viable tumor would facilitate the use
of appropriate therapy. MRI reflects the vary-
ing tissue characteristics of the T1 and T2 re-
laxation times. MRI has been successfully used
as and adjunct to standard marrow biopsies in
determining marrow involvement of tumor®.

All imaging modalities show a significant
limitation in evaluation of therapeutic response
or differential diagnosis of residual or recur-
rent bone lymphoma from post-therapeutic
changes. MRI or bone scan was not better
than “Ga scan in that regard because *™Tc—
MDP bone scan reflect persistent increasing
actvity due to increased bony turnover. Both
bone and “Ga scans appear to be helpful in
examining whole bony structures and/or soft
tissue abnormalities. In summary, although the
bone scan was more sensitive in detecting of
bone lymphoma ¥Ga scans appeared more sen-
sitive than bone scans in evaluating therapeu-
tic response of bone lymphoma.
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