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UC-Methionine PET for distinguishing recurrent brain metastases from radiation
necrosis: Limitations of diagnostic accuracy and long—term results of salvage
treatment

Shoji Yomo, MD, PhD, Kazuhiro Oguchi, MD.

Background:

Imaging features of radiation necrosis (RN) are similar to those of local recurrence (LR) of
brain metastases (BM) on conventional diagnostic imaging technique. *C-Methionine PET
(MET-PET) has reportedly been useful to provide a differential diagnosis between LR and
RN. The aim of this study was to investigate the diagnostic performance of MET-PET and

the mid- to long-term results of subsequent management.

Methods:

The eligible subjects were enlarging contrast-enhanced lesions (>1cm) on MR imaging after any
kind of radiotherapy for BM, suggesting LR or RN but difficult to differentiate. From August 2013
to September 2016, MET-PET was performed for 35 lesions in 30 patients (median age: 63 yrs).
Tracer accumulation in the regions of interest was analyzed as standardized uptake value
(SUVmax) and lesion/normal tissue SUVmax ratios (LNR) were calculated. The cut-off value of
LNR was provisionally set at 1.40. Salvage treatment strategies determined based on MET-PET
diagnosis and treatment results were investigated. The diagnostic accuracy of MET-PET was

analyzed by Receiver operating characteristic (ROC) curve analysis.

Results

Median interval from primary radiotherapy to MET-PET was 21 months and 13 lesions had received
radiotherapy twice or more. The MET-PET diagnoses were LR 17 and RN in 18 lesions. In the
median follow-up time of 15 months, final diagnoses were confirmed in 31 lesions (Histological 16,
Clinical 15). Mean LNR of LR and RN were 1.70 +0.31, 1.13 + 0.25, respectively. Sensitivity,
Specificity, positive predictive value and negative predictive value were 80%, 88%, 86%, 82%,
respectively. ROC curve analysis indicated the optimal LNR cut-off value as 1.39 (AUC: 0.89). LNR

of 5 lesions incorrectly diagnosed by MET-PET were ranged within 1.4 = 0.2. Salvage treatment for



17 lesions predicted as LR were surgical resection in 7, radiosurgery in 8. Of 18 lesions predicted as
RN, 6 were surgically treated and 3 needed repeat bevacizumab treatment. In 4 lesions which failed
to obtain diagnostic conclusion, salvage treatment based on MET-PET diagnosis did not provide

significant improvement and treatment strategies had to be changed.

Conclusions:
11C-Methionine PET appeared to have a reliable diagnostic performance for distinguishing LR from
RN. The provisional LNR cut-off value of 1.4 in our institution was found to be relevant. Limitations

of diagnostic accuracy should be recognized in cases with LNR close to the cut-off value.
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