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Differential Diagnosis Between Recurrence of Brain Tumor and
Radiation Necrosis by 2'T1 SPECT
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1) Department of Radiology, Tokyo Metropolitan Komagome Hospital
2) Department of Neurosurgery, Tokyo Metropolitan Komagome Hospital

Research Code No. : 721.1

Key Words : Radiation mecrosis, Recurrence of brain tumor,
Glioblastoma, Astrocytoma, * TICI

In order to differentiate recurrence of brain tumor from radiation necrosis, we performed 201T]
brain SPECT in 16 post-operative patients. Five of them had residual anaplastic astrocytoma. Final
diagnosis of the other 11 patients was recurrent astrocytoma (n=6), cerebral radiation necrosis (n=5),
based on re-operation (n=9) and more than one year follow-up finding (n=2).

Early and delayed images were obtained at 10~15 min. and 4 hrs. after i.v. injection of 111 MBq of
#1T] chloride. Counts ratio of a lesion to the normal brain (L/N) was calculated by creating rectangular
ROI over each area. All of the patients with recurrent or residual tumor showed L/N ratios of more
than 2.5 on the early images (mean 4.70 + 2.65). On the other hand, L/N ratios on the early images
were less than 2.5 in patients with radiation necrosis (mean 2.05 + 0.25, p<<0.001).

In conclusion, a quantitative assessment using 2'T1 brain SPECT may be useful in differentiating
recurrence of brain tumor from radiation necrosis.
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Table 1 Six patients with recurrence of brain tumor

Histology Intra-operative® Interval from
Case Age Sex at and,/ or post-operative radiation to
reoperation irradiation recurrence
1 70 F Glioblastoma 60 Gy 9 mo
2 64 F Glioblastoma 70 Gy 11 mo
3 40 M Glioblastoma 51 Gy 4 mo
2nd ope+*23 Gy 2 mo
3rd ope+*22 Gy 5 mo
4 47 Anaplastic 70 Gy 5Y 5 mo
Astrocytoma
5 47 M Astrocytoma 50 Gy 9 mo
41 M Astrocytoma 60 Gy 1Y 9 mo
Table 2 Five patients with cerebral radiation necrosis
Histology of Intra-operative® Interval from
Case Age Sex the first and/or post-operative radiation to
operation irradiation brain necrosis
1" 73 F  Adenoccarinoma *20 Gy+30 Gy 2Y & mo
(meta. from
lung cancer)
2 52 M  Glioblastoma *20 Gy+60 Gy 6 mo
3 21 M  Anaplastic *20 Gy+50 Gy 2Y 1 mo
astrocytoma
4 41 M Anaplastic 69 Gy 10 mo
astrocytoma
5 34 M  Oligodendroglioma 50 Gy Y d mo
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Histologically proven radiation necrosis
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Fig. 1 Distribution of the counts ratios of the
lesion to the normal brain (L/N) in 11 patients
with recurrent or residual brain tumor. All of the
patients had more thna 2.5 in L/N on the early
images of *T1 brain SPECT. )

FEL 34 4 A25H

417

D/Efic-wWwCiEEBER - EERERET
0.95~1.52 (FE#1.1740.20) &5 v F ol
KEbofoDH L, HHBRBMEFA CIrL1.05
~1.24 CGF1.14+0.06) &7 v Fhdbinho
to. Ei, D/EfEL.25L  E& R e 6 FEFI L3
CTEHHER -EEEAERT, 640F 4 #lik delayed
image @ L/N {7} early image ® % h L D S
wR LICEEBITH - 7o (Fig. 3).

Tk, fRWRGERO D/E {#131.30£0.23 (n=
18) ©hH -1,

m; Radiation necrosis

L/N
4.0
3.0
I
:_'__:_______—--l
2.0 e -
— —=
1.0
0
early delayed
(2.05+0.25) (2.11+0.32)

Fig. 2 Distribution of the counts ratios of the
lesion to the normal brain (L/N) in 5 patients
with cerebral radiation necrosis. All the patients
had less than 2.5 in L/N on the early images of
*1T1 brain SPECT.
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Fig. 3 Distribution of the counts ratios of the
lesion on the delayed image to the early image
(D/E) in patients with recurrence, residual tumor
or radiation necrosis.
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Fig. 4 A 73-year-old female with cerebral radia-
tion necrosis. CT scan shows a central low-
density lesion with peripheral rim enhancement
in the right temporal lobe (UPPER LEFT). *'T1
scan shows increased activity in the right tempo-
ral area that corresponds to the lesion on the CT
image. The L/N values were 2.3, 2.1 in the early
and delayed images, respectively, which indicate
that the lesion is radiation necrosis (LOWER
LEFT). Microscopic section (H-E stain, x66)
shows necrotic tissues mixed with fibrin and
hyalinoid tissue. No brain parenchyma exists
(RIGHT).
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Fig. 5 A 40-year-old male with recurrence of
glioblastoma. Dynamic CT scan shows a low-
density lesion with irregular, peripheral enhance-
ment in the right frontal lobe. The time-activity
curve shows gradula increase without initial
peak (UPPER LEFT). *T1 brain SPECT dis-
closes markedly increased, ring-like uptake in the
right frontal lobe in congruence with the lesion
on the CT image. The L/N value was 12.6 in the
early image (LOWER LEFT). Photo-micrograph
of the operation specimen reveals viable cells of
glioblastoma (hematoxylin and eosin, X100)
(RIGHT).
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