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Data were retrieved from comparative studies of AMs undergone surgical resection alone vs.
surgery+ART. Only grossly total resected AMs (Simpson Grading System 1,2,3) were included. The
individual and pooled odds ratio (OR) for the crude recurrence, progression free survival (PFS) at 1, 3
and 5-years, as well as for the overall survival (OS) at 5-years were calculated by using the Mantel-
Haenszel model in surgery alone vs. surgery+ART.

Evidence synthesis: 11 studies were considered eligible. 8 were included for the outcome “crude
recurrence”; 6 for PFS at 1-3 years, 7 for PFS at 5-years; 6 for the OS at 5-years. Results suggest that
surgery+ART might have a protective role on recurrence in gross-totally resected AMs (OR:1.66).
Specifically, surgery+ART slightly improved PFS at 1-year (OR:0.92) and more consistently at 3- and
5-years (OR:0.31 and 0.35 respectively) hence favoring a combined approach.

Conclusions: Current literature on the impact of ART after gross total resection of AM are still
heterogeneous and not systematically reported. The present meta-analysis suggests a possible
protective role of postoperative RT against long-term recurrence as compared to surgical resection
alone 1).

PubMed, Embase, and Web of Science were searched to identify comparative studies that reported
outcomes of adjuvant RT versus observation for AM patients after GTR. Local recurrence rate,
progression-free survival (PFS), overall survival (OS), and toxicities related to RT were considered as
outcomes of interest. Differences between two cohorts were estimated by calculating odds ratios (OR)
for LR rate and hazard ratios (HR) for survival outcomes with 95% confidence intervals (CIs) for meta-
analysis, using R version 4.0.3 software. Included studies were appraised with the Risk of Bias
Assessment tool for Non-Randomized Studies. Outcome ratios were combined with the Mantel-
Haenszel method and the inverse variance-weighted method, appropriately.

Results: Data from 30 studies involving 2904 patients (adjuvant RT: n = 737; observation: n = 2167)
were eventually included. Significant reduction of local recurrence rate was seen in the adjuvant RT
cohort compare to that in the observation cohort (OR 0.50; 95% CI 0.36-0.68; p < 0.0001). Pooled HRs
of PFS at 1-year, 3-year, 5-year, and > 5-year revealed that adjuvant RT was superior to observation.
There was no significant difference in OS between the two cohorts during any period. Most toxicities
were tolerable with grade 1 or 2. There was no documented grade 5 toxicity.

Conclusions: For AM patients who underwent GTR, evidence suggested that adjuvant RT could
potentially decrease local recurrence and improve PFS better than observation 2).

A Medline search through October 2017 using “atypical meningioma” returned 1277 papers for initial
review. Inclusion criteria were as follows. We analyzed the database and included articles in which the
anatomic pathological classification of atypical meningiomas was in accordance with WHO 2007 or
WHO 2016 criteria, patients > 18 years of age, and there was postoperative external beam radiation
to the tumor bed. Exclusion criteria were WHO grade I or III meningioma, patients who underwent
whole-brain radiation, RT used as salvage therapy for recurrence, palliative dose of RT (< 45 Gy),
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recurrent AMs, and multiple AMs. Papers reporting outcomes in which atypical and anaplastic
meningiomas were analyzed together were rejected, as were papers with small samples that may
compromise evaluation. After filtering our initial selection, only 17 papers were selected. After
reviewing the seventeen articles including a total of 1761 patients (972 female and 799 male; 1.21
female/1.0 male), the difference in proportion of tumor recurrence between patients with and without
radiotherapy after neurosurgical procedure was 1.0448, 95% CI [0.8318 to 1.3125], p value = 0.7062.
On the basis of this review, there is no evidence to suggest that RT decreases the rate of recurrence
in patients with atypical meningiomas 3).

In this study, the English-language literature was systematically reviewed for studies that reported
tumor characteristics, treatment parameters, and clinical outcomes after adjuvant radiotherapy for
AM and MM, including overall survival, progression-free survival, and/or time to recurrence or
mortality. Clinical outcomes were further assessed in the context of resection status, timing of
administration, and radiation dose. Outcomes after stereotactic radiosurgery were also examined.
Treatment toxicity and other potential prognostic or confounding factors were appraised. Ten and 11
studies for AM and MM, respectively, met the inclusion criteria. The median 5-year progression-free
survival and overall survival after adjuvant radiotherapy were 54.2% and 67.5%, respectively, for AM
and 48% and 55.6% for MM. The complication rates were 11.1% for AM and 5.1% for MM. Incomplete
resection and radiation dose <50 Gy conferred significantly poorer 5-year progression-free survival.
Most studies were unable to demonstrate a statistically significant prognostic benefit for adjuvant
radiotherapy in AM. In conclusion, adjuvant radiotherapy significantly improved local control of AMs
and MMs, especially after subtotal resection. Study limitations, including inadequate statistical power,
may underlie the studies' inability to demonstrate a statistically significant benefit for adjuvant
radiotherapy in AM. Because these tumors preferentially recur within 5 years of surgical resection,
future studies should define whether early adjuvant therapy should become part of the standard
treatment paradigm for completely excised tumors 4).
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