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OBJECTIVE Foramen magnum (FM) meningiomas posa significant surgical challenges and have high morbidity and
mortality rates. This study aimed to nvestigate the distribution of dlinically actionable mutations in FM meningiomas and
idantify cinical characteristics associated with specific mutational profiles.

METHODS The authors conducted targeted next-genaration sequencing of 62 FM meningiomas from three intema-
tional institutions, covering all ralevant meningioma genes (AKTT, KLF4, NF2, POLR2A, PIK3CA, SMO, TERT promater,
and TRAF7). Patients with a radiation-inducad meningioma or naurcfbromatosis type 2 (NF2) wers excludad from the
study. Additionally, patient and tumor characteristics, inchuding age, sex, radiological features, and tumor location, were
retrospectively collacted and evaluated.

RESULTS The study cohort consisted of 46 famale and 16 male patients. Clinicaly significant driver mutations wera
datected in 58 patiants (93.5%). The most commonly obsarved akteration was TRAFT mutations (26, 41.9%), folowed by
AKT™ mutations (19, 30.6%). Both mutations were significantly associated with an anterolateral tumor location rela-
tive to the brainstem (p = 0.0078). NF2 mutations wera present in 11 cases (17.7%) and ware associated with posterior
tumor location, in contrast to tumors with TRAF7 and AK T/ mutations. Other common mutations in FM maningiomas
included POLR2A mutations (8, 12.9%; 6 POLR2A%“™ and 2 POLR2AM = 1445} K| F4*%2 mutations (7, 11.3%), and
PIK3CA mutations (4, 6.5%; 2 PIK3CA"™™ and 2 PIK3CA™**). POLR2A and KLF4 mutations exclusively occurrad in
famale patients and showed no significant association with specific tumor locations. All tumors harboring AKT15"™ and
POLR2A mutations displayed meningothelal histology. Ten tumors exhibitad intratumoral calcification, which was signifi-
cantly more frequent in NF2-mutant comparad with AKXT?-mutant FM meningiomas (p = 0.047).

CONCLUSIONS These findings provide important insights into the molecular genetics and cinicopathological charac-
taristics of FM meningiomas. The idantification of spacific genetic akerations associated with tumor location, volume,
calcification, histology, and sex at diagnosis may have impications for personalized freatment strategies in the future.
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ORAMEN magnum (FM) meningiomas are rare tu- tures.”* Consequently, FM meningiomas are associated
mors that present formidable surgical challenges with a higher incidence of morbidity and mortality com-
and carry the risk of postoperative complications pared with meningiomas occurring in other locations.**
because of their proximity to critical neurovascular struc- Given these factors, it is crucial to delve deeper into the

ABBREVIATIONS FFPE = formalin-fieed paraffn-embedded; FM = foramen magnem; NF2 = nsurod beomatosls type 2; NGS = next-gansration sequencing.
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