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G allium-67 scintigraphy is now a
clinically useful technique for

the assessment of treated lymphoma
due to newer cameras, SPECT tech
niques and the understanding that
67Gais a viability agent. Although the
sensitivity and specificity of 67Gascin
tigraphyare reasonable, computed to
mography (CT) and magnetic reso
nance imaging (MRI) are the usual
techniques used for imaging patients
with newly diagnosed lymphoma. On
the other hand, 67(3khas been found to
be a useful test in assessing response
to treatment and predicting survival.
Since there is effective treatment for
lymphomas, 67Gaplays an important
role in patientmanagement,especially
in patients who have residualmass af
ter treatment (1,2).

Time and experience, however,
have taught us that not every mass
remaining after treatment of lym
phoma is malignantnor that 67(@up
take after treatment indicates viable
tumor. The interpretation of 67Ga
scintigraphy after treatment is not
without problems. Nontumor 67Gaup
take in the mediastinum in children
and in adults is a problem for which a
solution still has to be found. The use
of SPECFenhancesthis mediastinal
and parahilar uptake. Knowledge of
normal and abnormal distribution of
67Ga does not always help in deter
mining the nature of benign uptake.

In this issue of the Journal, Harris
et al. (3) presenta case of a 5-yr-old
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concentrationof @Â°@Tlin lymphomaaf
ter treatment may be lower than that
of 67Ga(Fig. 1). Also, 201'flis clearly
taken up by the thymus after chemo
therapy as shown in Figure 2, where
there was no disease in the mediasti
num in a patient with osteosarcoma
after chemotherapy.

One has to remember that @Â°@Tlis
taken up by many normal tissues,
such as striate muscle of the myocar
dium and hypermetabolic bone mar
row, and by nonmalignantdiseases,
such as actinomycosis or candidiasis
(13â€”19).It has to be shown in a suffi
cient number of patients with benign
hyperplasia that there is indeed a
marked difference in uptake between
67Gaand 20111.This difference has to
be substantially more evident than
that seen between 67Gaand @Â°@Tlin
cases where a lymphoma exists in or
der to differentiatebenign and malig
nant masses after treatment. Deter
mining when a difference in uptake
indicates a benign or malignantlesion
maybe difficult.Moreover,thediffer
ence in uptakebetween 67Gaand @Â°@Tl
in hyperplasia in some patients may
be less evident than in the case pre
sented by Harris et al. (3).

A hyperplastic thymus is not the
only problem. A relatively often ob
served but seldom discussed problem
of 67Gascintigraphyis bilateralhilar
uptake in adults that may sometimes
appear unrelated to treatment (20). If
parahilar uptake appears before treat
ment and CT is normal, this symmet
tic uptake is probably of no clinical
significance (20). However, parahilar
67Gauptake in the chest is problem
atic after treatment, when the nature

boy with Hodgkin's disease, nodular
sclerosis type, who demonstrated
67Gauptake in what was apparentlya
benign thymic hyperplasia after treat
ment. The mass, which was demon
strated by CT, took up 67Gabut was
not considered to have taken up @Â°@Tl.
The patient did not receive further
treatment, and follow-up showed that
he was indeed in complete remission.
Peylan-Ramuet al. (4) found that 67Ga
uptake aftertreatmentin patientswith
non-Hodgkin's lymphoma had a fre
quency of 43% in children under 15yr
of age. The problem of rebound thy
mic hyperplasia (5â€”12),which takes
up 67Ga,is apparentlycommon and if
the use of 20111will indeed differenti
ate between benign and malignantle
sions after treatment, it will provide
significant aid in determining treat
ment effectiveness.

Presently, thallium's value in differ
entiating the nature of a mediastinal
mass which takes up 67Gaafter treat
ment is yet to be established. It is not
clear that the statement â€œnomediasti
nal uptake of @Â°â€˜Tlfollowing chemo
therapy in a patient with Hodgkin's
disease is supportive evidence against
the presence of viable tumorâ€•(3) has
a sound base. In fact, we believe that
there is some uptake of 201'flin the
hyperplastic thymus of the patient de
scribed by Harris et al. (see Harris et
al. Fig. 3), even if it is of definitely
lower intensity than that of the 67Ga
(3). A study which shows that @Â°@Tl
scintigraphy can be confidently used
to determineif a massrepresentsthy
mic hyperplasia of the thymus after
treatment or is a tumor will have to
overcomea numberof problems.The
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FiGURE 1. An
8-@ boy w@
Hodgkin'sdisease
of the nodular
sde@is type.
After completion
of chemotherapy,
therewas still dis
ease in the medi
aslinumand left
pwahHw region.
Gallium-67scintig
raptiy (A) shows
abnormal uptake
intheuppermed@@
astinum and left
parahilar region.
Thalkim-201sdn
tigraphy(B)shows
uptake In the
sameregionbutof
definitelower in
tensity.The differ
ence in the inten
allyofuptakeis
similar to the dli
ferenceinintensity
of @Â°i1and 67Ga
sdntigraphy seen
in Figure3 (3).

careful study to determine the value of
201,nuptakeinadults casesofbilat
era! hilaruptake of 67Gais still neces
sag.

Nuclear medicine techniques in on
cology are useful only when they can
add a dimension that imaging tech
niques such as CT or MRIcannot pro
vide. This appears to be the case in
monitoring the response to treatment
of lymphoma or the recent attempt to
determine the nature of a breast mass
with @Â°â€˜Tl(21). On the other hand, CT
and MRI provide suitable sensitivity

and specificity for diagnosis and stag
ing of most tumors.

Over the years, many radiopharma
ceuticals have been suggested as â€œtu
mor-seekingâ€• or â€œtumor-specificâ€•
agents. It is not yet clear, however,
that a tumor-specific agent really cx
ists, not even when theoretically it is a
â€œmagicbulletâ€• (22,23). There are re
ports that 20111is taken up by a num
ber of tumors, including lymphomas
(13,24â€”31).If this uptake is indeed
specific and 20111is not taken up by
normal tissue or benign disease, it
could provide a clinically valuable di
agnostic tool. Specifically, @Â°â€˜11scin
tigraphy could be useful in determin
ing the nature of a mass after
treatment of lymphoma. There has
been no evidence, however, for any
specific mechanism which makes 201'fl
a â€œtumor-specificâ€•agent.

The expectation that MIIImight be
able to differentiate in vivo between
neoplastic and normal tissue has not
been realized, and it is not clear if it
will be realized using nuclear medicine
techniques. Heterogeneity is a hail
mark of cancer (32) and overlap be
tween normal tissue and cancer is
large. For the highest prospective
yield, only areas which do not overlap
should be explored with radiopharma
ceuticals. For evaluation of mediasti
nal and parahilardisease after treat
ment, a careful, objective evaluation
in a large number of patients of the
differencein uptakebetween 67Gaand
20111 in lymphoma and in nontumor

tissue will be necessaiy to establish
the value of these radiopharmaceuti
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of a residual mass seen on CT has to
be determined. An escape of treat
ment or recurrencemay be the reason
for 67Ga uptake. If CT shows a
marked improvement and 67Q@scin
tigraphyhas the characteristicappear
ance of low intensity symmetrical hi
laruptake, it is probablynot indicative
of active lymphoma and the patient
can be assumed to have achieved a
complete clinical response. Evalua
tion of response on CT, however, may
be difficultand there are variations in
67Ga parahilar uptake intensity. A

cals.

FIGURE2. A 15-yr-oldgirlwithosteogenicsarcoma
of the ilghtlegafterchemotherapy.Thalkim-201sdn
tigraphyshowsincreaseduptakein the thymus.There
was no evidenceof diseasein the medlastinum.
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