<
o EINSTEIN

Albert Einstein College of Medicine

UNIVERSITY OF

MICHIGAN

Tailored subtotal resection + radiosurgery balances

tumor control with low mortality and meaningful
visual recovery in cavernous sinus involving
sphenoid wing meningiomas.
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Introduction Results

Recurrence results

Study Events Total Weight IV, Random, 95% ClI IV, Random, 95% CI

Medial sphenoid wing meningiomas with cavernous sinus

Lynch 2020 3 47 7.8% 0.06[0.01;0.18] —E—+

. . . o Liu 2012 20 127 10.9% 0.16[0.10; 0.23] —.—
invasion are high-risk skull base tumors ezl 9 @) amk 0lspon0a M 14 studies. 1 065 patients included
. . el % 0090020 I L stuaies atients Incluae
e Tumors often encase/abut ICA and cranial nerves, limiting iamia2os 22 108 104 02001502 M ’l R fol (OEO o
safe complete resection CEayiots 7 & 7e 013000008  —m—— e Gross total resection (GTR): 61% (95% Cl 53-69%)
Campage2ols 5 1z Bav ompasors T . e Recurrence: 16% (95% Cl 12-21%) over ~3-8 years follow-up
Balasa 2020 7 21 5.0% 0.33[0.15; 0.57] ; =

e Aggressive resection must be balanced against long-term
neuro-visual morbidity

e We performed a single-arm meta-analysis to define pooled

outcomes and prognostic factors

Yang 2013 4 53 82% 0.08[0.02;0.18] —@——

e Visual improvement: 50% (95% CI 29-72%)

e Mortality: <2% across studies

e Cranial nerve deficits were common; many were transient
with recovery over time

e Worse outcomes associated with: large tumor size, ICA
encasement, optic canal invasion, higher WHO grade

e Adjuvant radiosurgery after STR frequently provided

Total (95% ClI) 841 100.0% 0.16 [0.12; 0.21] -
Prediction interval [0.04; 0.32]
Heterogeneity: Tau® = 0.0063; Chi® = 30.01, df = 11 (P = 0.0016); I* = 63.3% ' ! ' ' ! ' '
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Visual improvement results

Study Events Total Weight IV, Random, 95% CI IV, Random, 95% CI

wiang 2020 N % Shkose —m— T durable control with lower morbidity
Liu 2012 42 74 7.9% 0.57[0.45; 0.68]

Talacchi 2020 13 25 7.6% 0.52[0.31;0.72]
Zhang 2014 84 96 8.0% 0.88[0.79; 0.93]
Russell 2008 22 30 7.7% 0.73[0.54;0.88]
Nakamura 2006 34 68 7.9% 0.50[0.38; 0.62]
Hadi 2021 65 85 7.9% 0.76[0.66; 0.85]
El Badry 2018 27 47 7.8% 0.57[0.42;0.72]
Guduk 2019 2 141 8.0% 0.01[0.00;0.05] B
Champagne 2018 4 9 69% 0.44[0.14;0.79]
Balasa 2020 5 11 7.1% 0.45[0.17;0.77]

Yang 2013 41 53  7.9% 0.77 [0.64; 0.88]

Total (95% Cl) 699 100.0% 0.50 [0.29; 0.72]
Prediction interval [0.00; 1.00]

Heterogeneity: Tau® = 0.1500; Chi® = 387.83, df = 12 (P < 0.0001); I> ='96.9% ! ! ! ! !
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GTR results

M et h O d s Identification of studies via databases and registers
Records removed before Study Events Total Weight IV, Random, 95% CI IV, Random, 95% CI
5 screening: :
= Rasonds idertifiad from® Duplicate records removed Wang 2020 27 46 7.0% 0.59[0.43;0.73] I
g Databases (n =2,027 ) | (n=887) - Lynch 2020 30 47 7.0% 0.64[0.49;0.77] '
s Registers (n = 0) Records marked as ineligible Liu 2012 104 127 8.1% 0.82[0.74; 0.88]
k] by automation tools (n=0 ) Talacchi 2020 36 60 7.3% 0.60[0.47;0.72]
= Records removed for other Zhang 2014 118 178 8.3% 0.66 [0.59; 0.73]
reasons (n =0 ) Masalha 2022 64 105 7.9% 0.61[0.51:0.70]
l Russell 2008 24 35 6.5% 0.69[0.51;0.83]
i i i Nakamura 2006 46 108 7.9% 0.43[0.33;0.52]
e Systematic review + meta-analysis conducted per PRISMA Hadi 2021 34 85 77% 0.40[0.30051]
. . Records screened Records excluded** El Badry 2018 23 47 7.0% 0.49[0.34; 0.64]
e Databases: PubMed, Embase, Cochrane (inception » June (n=1,140) —*| (n=1980) Gk 2019 98 141 81% 070[0.61;0.77]
2 2 Champagne 2018 2 12  4.4% 0.17[0.02; 0.48] —~
Balasa 2020 14 21 56% 0.67[0.43;0.85
2025) l anzsgms 44 53 7.2% 0.83 %0.70; 0.92}
e Inclusion: studies with =5 patients with medial sphenoid Reports sought or retreval o Total (85% CI) 1065 100.0%  0.61 [0.53; 0.69] -
: .. : : - (n = 160) —> (nfo) Prediction interval [0.29; 0.88]
Wlng menlngloma + cavernous sinus involvement £ Heterogeneity: Tau? = 0.0197; Chi® = 89.01, df = 13 (P < 0.0001); I° = 85.4% | ' ' |
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e Extracted outcomes: extent of resection, recurrence, visual g v
outcomes, CN deficits, complications, mortality, prognostic Aepmcmses e sty | g S
MSWM data: 62
faCtorS e Purely rac?ic?logical focus: 39
.. . . . e Insufficient clinical out
e Statistics: DerSimonian-Laird random-effects pooled data 45
proportions with 95% CI S I
e Heterogeneity: I, prediction intervals reported o | | studies included in review
. : T (n=14)
e Risk of bias: Newcastle-Ottawa Scale 3 T
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Management is a balance between tumor control and
neurological preservation

e Complete resection is often limited, but surgery can still
provide meaningful control with low mortality

e Nearly half of patients achieve visual improvement,
supporting surgical decompression when indicated

e Higher recurrence after subtotal resection supports a
multimodal strategy (STR + radiosurgery)

e Treatment should be individualized based on anatomy

(ICA/CN/optic canal) and patient goals




