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Introduction: Giant parasagittal and falcine meningiomas are surgically 
challenging due to their frequent involvement of the superior sagittal sinus 
(SSS), proximity to eloquent cortex, and complex venous anatomy. Although 
these tumors carry a high operative risk, detailed analyses of surgical difficulty 
remain limited in the literature.
Objective: This narrative review of published case reports and series aims 
to delineate the key determinants of surgical complexity in giant parasagittal 
and falcine meningiomas, including tumor size, sinus involvement, anatomical 
constraints, and intraoperative decision-making while emphasizing the balance 
between surgical radicality and patient safety.
Methods: A narrative review and multicase synthesis were performed, 
analyzing 22 published reports (19 case reports and 3 case series) describing 
the microsurgical management of giant parasagittal and falcine meningiomas. 
Studies were included based on the PICOS framework, focusing on tumors 
≥5 cm with original surgical and outcome data. Extracted variables included 
demographics, tumor size, location, SSS involvement, histology, surgical 
technique, and clinical outcomes.
Results: A total of 36 patients were identified. Most tumors were parasagittal 
(52.8%), involved the middle third of the SSS (38.9%), and demonstrated 
SSS invasion (78.6%), with complete occlusion in 64.3% of cases. Gross total 
resection was achieved in 75.7% of cases. Pediatric patients (11.1%) were 
more frequently associated with high-grade histology and intraoperative 
complications. Tumors involving the middle third of the SSS and those with 
parasagittal location were consistently associated with increased technical 
difficulty, venous bleeding, and postoperative deficits. Overall, 72.2% of 
patients experienced favorable recovery, while 11.1% had poor outcomes, 
including tumor recurrence or death.
Conclusion: Surgical management of giant parasagittal and falcine 
meningiomas is technically demanding, particularly in pediatric cases and when 
tumors involve the parasagittal region or the middle third of the SSS. Careful 
preoperative venous evaluation and individualized strategies are crucial for 
optimizing the resection while minimizing complications.
Keywords: parasagittal meningioma; falcine meningioma; giant meningioma; 
surgical complexity

Introduction
Parasagittal and falcine meningiomas are among 

the most frequently encountered intracranial tumors, 
ranking second only to convexity meningiomas in 
terms of location [1, 2]. Arising from the arachnoid 
cap cells, often near the arachnoid villi along the falx 
cerebri or superior sagittal sinus (SSS), these tumors 
are associated with significant surgical morbidity and 
account for approximately 2.6–6.7% of meningioma-
related deaths [3]. Although they are generally 
histologically benign, their proximity to essential venous 
structures and cortical regions poses considerable 
surgical challenges [4].

Parasagittal meningiomas, which are defined by 
their involvement with the wall or lumen of the SSS, 

represent approximately 20-30% of all intracranial 
meningiomas [5]. Surgical complexity is amplified in 
giant tumors, commonly defined as those measuring 
more than 5 cm in diameter [6]imaging findings, and 
outcomes were examined. Results The study included 
6 male and 4 female patients with a mean age of 46.8 
± 10.7 years. The tumor sizes varied from 7 to 12 cm 
(mean, 8.8 ± 2.0 cm. These large tumors often compress 
or invade the SSS, impair venous drainage, and distort 
adjacent brain tissue, elevating the risks of venous 
infarction, cerebral edema, and neurological deficits [4, 
7, 8]. The challenges are particularly pronounced when 
the lesion involves the middle or posterior thirds of the 
sinus or is situated near eloquent brain areas, such as 
the sensorimotor or supplementary motor cortex [1, 9, 
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10]because of the risk of damage to the bridging veins 
that flow into the superior sagittal sinus and the location 
near the eloquent area. Consequently, surgical resection 
of the meningioma in the middle third of the falx tends 
to result in neurological disorders caused by retraction 
of the brain and injury of the bridging vein. Two patients 
underwent tumor removal of the falx meningiomas 
located in the middle third of the falx through the 
occipital interhemispheric approach (OIA. Similarly, 
parafalcine meningiomas, typically located parafalcine 
meningiomas, typically located deep within the 
interhemispheric fissure, pose challenges due to limited 
surgical exposure and proximity to critical structures 
[5, 11] concealed by normal brain parenchyma, in 
close proximity to various neurovascular structures, 
and frequently involve the falx bilaterally. Although 
classically accessed using a bifrontal craniotomy and 
interhemispheric approach, little data exist on alternative 
operative corridors for these challenging tumors. We 
evaluated perioperative and long-term outcomes in 
patients undergoing transcortical resection of giant 
bilateral falcine meningiomas. Methods: From 2013 
to 2022, fourteen patients with giant bilateral falcine 
meningiomas treated via a transcortical approach at our 
institution were identified. Perioperative and long-term 
outcomes were evaluated to determine predictors of 
adverse events. Corticectomy depth was also analyzed 
to determine if it correlated with increased postoperative 
seizure rates. Results: 57.1% of cases were WHO grade 
2 meningiomas. Average tumor volume was 77.8 ± 46.5 
cm3 and near/gross total resection was achieved in 
78.6% of patients. No patient developed a venous infarct 
or had seizures in the 6 months after surgery. Average 
corticectomy depth was 0.83 ± 0.71 cm and increasing 
corticectomy depth did not correlate with higher risk of 
postoperative seizures (P = 0.44).

While gross total resection (GTR) offers the best 
chance of minimizing recurrence, its feasibility is often 
constrained by the need to preserve vital venous and 
cortical anatomy [11, 12]which account for < 1% of all 
meningiomas, are thought to have unique features, 
including being more aggressive than their adult 
counterparts. The goal of this investigation was to 
compare pediatric and adult meningiomas in a large 
head-to-head comparison. We used the Surveillance, 
Epidemiology, and End Result (SEER. Despite the 
growing awareness of the complexities associated with 
parasagittal and falcine meningiomas, giant variants 
remain underrepresented in the literature, particularly 
in terms of detailed, case-level surgical evaluations [8, 
13]. Additionally, there remains limited consensus on 
optimal strategies for managing tumors with partial 
or complete SSS occlusion [6]imaging findings, and 
outcomes were examined. Results The study included 
6 male and 4 female patients with a mean age of 6.8 
± 10.7 years. The tumor sizes varied from 7 to 12 cm 
(mean, 8.8 ± 2.0 cm. These gaps underscore the need 
for a focused synthesis of case-level data on surgical 
complexity, venous sinus management, and outcomes 
in giant parasagittal and falcine meningiomas.

Objective
This narrative review of published case reports 

and series aims to delineate key determinants of 

surgical complexity in giant parasagittal and falcine 
meningiomas including tumor size, degree of sinus 
invasion or occlusion, venous and cortical anatomical 
constraints, and intraoperative decision making. The 
review also aims to relate these factors to the extent 
of resection, perioperative complications, and overall 
clinical outcomes, while emphasizing the need to balance 
surgical radicality with patient safety.

Methods
This narrative review was conducted to systematically 

identify clinical and anatomical factors contributing to 
surgical complexity in giant parasagittal and falcine 
meningiomas, based on published case reports and 
case series.

Eligibility criteria
The study followed the PICOS framework:
Population: Patients of any age diagnosed with 

parasagittal or falcine meningiomas ≥5 cm, with or 
without SSS invasion.

Intervention: Microsurgical resection, including 
GTR, near total, or subtotal resection (STR) approaches, 
with or without adjunctive measures such as sinus 
reconstruct ion, preoperat ive embolizat ion, or 
radiotherapy.

Comparison: Cases were analyzed based on degree 
of sinus invasion (none, partial, complete), tumor location 
(anterior, middle, posterior third), patient age (pediatric 
vs. adult), histological grade (WHO I–III), and extent 
of resection.

Outcomes:
- Primary: Identification of factors associated with 

increased surgical difficulty, including sinus invasion, 
tumor location, patient age, etc.

- Secondary: Neurological recovery, extent of 
resection, recurrence, and surgical complications.

Study Design: Case reports and series with original 
surgical and outcome data.

Only full-text articles published in English were 
included.

Studies were excluded if tumors were <5 cm, located 
outside the parasagittal or falcine region, or lacked 
surgical or outcome details.

Search strategy
A structured search of PubMed, ScienceDirect, 

SpringerLink, and the Cochrane Library was conducted 
for articles published up to May 2025, using the 
following terms: "Falcine meningioma" OR "parasagittal 
meningioma") AND ("surgical resection" OR "Simpson 
grade") AND ("superior sagittal sinus" OR "SSS 
invasion") AND ("case report" OR "case series"). 
Relevant references from selected studies were            
also reviewed.

Data extraction and analysis
Two reviewers independently extracted data using 

a standardized form, collecting patient demographics, 
tumor features (size, location, SSS involvement, 
histology), surgical strategy, and clinical outcomes. 
Descriptive statistics were applied, and a structured 
comparison was used to explore associations between 
specific factors (e.g., venous anatomy, pediatric status, 
tumor site) and surgical complexity or outcomes.
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Results
Study selection and identification
A total of 548 records were identified through a 

systematic literature search of four databases: PubMed 
(n=127), ScienceDirect (n=173), SpringerLink (n=130), 
and the Cochrane Library (n=148). After removing 
duplicates, the remaining articles were screened based 
on title, abstract, relevance to the predefined inclusion 
criteria, language (English), and full-text accessibility. 
Following full-text assessment, 22 studies, comprising 
19 case reports [5, 7, 13–29] and 3 case series [6, 9, 
30], met all eligibility criteria and were included in the 
final analysis.

Summary of findings
A total of 36 patients were included in the analysis 

(Table 1), comprising 19 males (52.8%) and 17 females 
(47.2%). The majority were adults (n=32, 88.9%), with a 
mean age of 52.5±12.5 years, while four patients (11.1%) 
were children (mean age 5.75±3.8 years). The most 
common presenting symptoms were motor or sensory 
deficits, reported in 14 patients (38.9%), including 
weakness, hemiparesis, foot drop, and gait disturbances. 
Symptoms of raised intracranial pressure were present in 
10 patients (27.8%), while seizures occurred in 9 cases 
(25%), including generalized, focal, and complex partial 
types. Cognitive or behavioral changes were reported 
in 4 patients (11.1%), such as memory impairment, 
aggression, or glossolalia.

The average tumor size was 7.69 × 5.80 × 5.56 cm, 
indicating a large lesion volume, primarily parasagittal 
(n=19, 52.8%) and falcine (n=16, 44.4%), with one 
patient (2.8%) exhibiting combined falcine–parasagittal 
involvement. Regarding tumor site within the SSS, the 
middle third was the most commonly affected region 
(n=14, 38.9%), followed by the anterior third (n=12, 
33.3%). Multiple adjacent segments were also involved 
(anterior–middle: n=3, 8.3%; middle–posterior: n=1, 
2.8%). Posterior third involvement was noted in 2 cases 
(5.6%). Overall, SSS invasion occurred in 22 patients 
(78.6%), with complete invasion in 18 (64.3%) and partial 
invasion in 4 (14.3%).

Gross total resection (GTR) was achieved in 28 
patients (75.7%), including two cases who underwent 
simultaneous sinus reconstruction. Incomplete resection 
was reported in 4 cases (10.8%). Histopathologically, 
meningothelial meningioma was the most common 
subtype (n=12, 33.3%), followed by atypical (n=9, 
25%), transitional (n=7, 19.4%), and malignant variants, 
including anaplastic and malignant meningiomas 
(n=2, 5.6%). Most tumors were WHO Grade I 
(n=19, 52.8%), with Grade II in 9 cases (25%) and                                                
Grade III in 2 (5.6%).

Postoperatively, 26 patients (72.2%) had favourable 
recovery, while 6 (16.7%) experienced residual 
neurological deficits (mild hemiparesis, seizures well 
controlled with anticonvulsants, apraxia, intermittent 
headaches, and sixth nerve palsy). Four patients (11.1%) 
who experienced tumor recurrence had poor outcomes 
(worsening of symptoms, metastases, progressive tumor 
enlargement, multiple tumors detected, and death). 
The median follow-up duration was 17.5 months (range 
2–180 months), and the mean length of hospital stay 
was 10.77±8.36 days.

Table 1. Descriptive Analysis

Variable Descriptive Data 
(n=36)

Gender

Male 19 (51.4%)

Female 17 (45.9%)

Age Group

Adults 32 (88.9%), 
52.5±12.5

Children 4 (11.1%), 
5.75±3.8

Presenting Symptoms

Seizures 9 (25%)

ICP-related symptoms 10 (27.8%)

Motor/sensory deficits 14 (38.9%)

Cognitive/behavioral changes 4 (11.1%)

Tumor size (mean) 7.69 × 5.80 × 5.56

Tumor Location

Falcine 16 (44.4%)

Parasagittal 19 (52.8%)

Falcine–Parasagittal 1 (2.8%)

Tumor Site (SSS thirds)

Anterior third 12 (33.3%)

Middle third 14 (38.9%)

Posterior third 2 (5.6%)

Anterior-Middle 3 (8.3%)

Middle-Posterior 1 (2.8%)

SSS Invasion

Complete 18 (64.3%)

Partial 4 (14.3%)

None 6 (21.4%)

Extent of Resection

Gross Total Resection (GTR) 28 (75.7%)

Incomplete Resection 4 (10.8%)

GTR with sinus reconstruction 2 (5.4%)

 Histopathological Subtype

Meningothelial meningioma 12 (33.3%)

Transitional meningioma 7 (19.4%)

Atypical meningioma 9 (25%)

Anaplastic meningioma 1 (2.8%)

Malignant meningioma 1 (2.8%)

WHO Grade

Grade I 19 (52.8%)

Grade II 9 (25%)

Grade III 2 (5.6%)

Postoperative Outcomes

Good recovery 26 (72.2%)

Recovery with deficits 6 (26.7%)

Poor outcome / Recurrence 4 (11.1%)

Follow-up Duration (months) 17.50 (IQR 2-180)

Length of Hospital Stay (days) 10.77±8.36
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Factors Contributing to Surgical Difficulty
Pediatric meningioma
The surgical management of giant parasagittal 

and falcine meningiomas is frequently complicated 
by a combination of factors, including patient age, 
vascular involvement, tumor location, and anatomical 
subtype (See Table 2 at the link https://theunj.
org/article/view/338724/331688). Pediatr ic 
patients, for instance, present unique challenges due 
to more aggressive tumor behaviour and a higher risk 
of intraoperative complications [5, 7, 21, 22]. In our 
review, four children (11.1%) were identified, with a 
mean age of 5.75±3.8 years; three had atypical and 
one had anaplastic meningioma. Li et al. reported a 
2-year-old child with a 14.2 × 13.5 × 11.1 cm occipito-
temporo-parietal tumor featuring necrosis, vascularity, 
and bone erosion. The patient underwent staged 
resection but experienced two episodes of hemorrhagic 
shock, including one with unrecordable intraoperative 
blood pressure; nonetheless, gross total resection 
was achieved, and the child remained recurrence-free 
at 5 years [5]. Similarly, Savateev et al. described a 
10-year-old with an 11 × 8.5 cm parasagittal tumor 
extending intra- and extracranially with SSS invasion; 
initial surgery was aborted due to hemorrhage, 
and the tumor was removed during a second-stage 
operation, followed by complete recovery and adjuvant 
stereotactic radiotherapy [18]. Other cases, such as 
those reported by Honda and Doxtader, involved high-
grade meningiomas with recurrence or metastasis 
despite surgical resection [21, 22]. These pediatric 
cases highlight the need for cautious, individualized, 
and often staged approaches as well as long-term                             
postoperative surveillance.

Vascular complexity and middle third SSS 
involvement

Vascular factors, particularly SSS invasion, high 
tumor vascularity, and dependence on collateral venous 
pathways, pose significant challenges in resecting giant 
parasagittal and falcine meningiomas [7, 9, 26]because 
of the risk of damage to the bridging veins that flow 
into the superior sagittal sinus and the location near 
the eloquent area. Consequently, surgical resection of 
the meningioma in the middle third of the falx tends to 
result in neurological disorders caused by retraction of 
the brain and injury of the bridging vein. Two patients 
underwent tumor removal of the falx meningiomas 
located in the middle third of the falx through the occipital 
interhemispheric approach (OIA. These challenges are 
especially pronounced when the tumor involves the 
middle third of the SSS, a region closely associated 
with the eloquent cortex and prominent bridging veins 
such as the rolandic and precentral veins [5]. In our 
review, nine cases (37.5%) demonstrated involvement 
of the middle third segment, resulting in SSS occlusion. 
Otani et al. (2018) utilized 3D computed tomography 
(CT) venography to visualize multiple rolandic veins 
near a 6 cm falcine tumor, enabling a gravity-assisted 
interhemispheric approach [9]because of the risk of 
damage to the bridging veins that flow into the superior 
sagittal sinus and the location near the eloquent area. 
Consequently, surgical resection of the meningioma in 
the middle third of the falx tends to result in neurological 

disorders caused by retraction of the brain and injury of 
the bridging vein. Two patients underwent tumor removal 
of the falx meningiomas located in the middle third of 
the falx through the occipital interhemispheric approach 
(OIA. Similarly, Wang et al. (2022) described a large 
parasagittal meningioma infiltrating the middle third of 
the SSS, with CT venography revealing complete sinus 
occlusion and displacement of the right precentral vein 
[7]. Consequently, surgical strategies should prioritize 
the preservation of collateral venous pathways and 
employ patient positioning techniques that enhance 
cerebral venous drainage, thereby minimizing the risk 
of postoperative neurological deficits.

Several cases further illustrate the surgical impact 
of venous anatomy. In Bederson's 1995 report, partial 
SSS occlusion in an 8 cm parasagittal tumor led to 
significant sinus bleeding, requiring a staged resection 
[15]. In Kusdiansah's 2023 case, CT venography revealed 
complete SSS occlusion with compensatory diploic vein 
bypass. This finding led the surgical team to design an 
"L”-shaped craniotomy that preserved venous outflow, 
allowing for safe resection without compromising the 
bypass [28]. Rajagopal (2022) described a case with 
complete sinus blockage and prominent bridging vein 
networks, which necessitated an intrinsic resection 
strategy to avoid venous infarction [19]. Li and Gotohda 
each reported highly vascular tumors that resulted in 
intraoperative hemorrhagic shock; in Gotohda's case, 
prior embolization of arterial feeders made resection 
safer [5, 14]. Psaras et al. (2009) were only able to do 
subtotal resection of a middle-third SSS tumor due to 
dense sinus adherence and bleeding; tumor recurrence 
and lung metastasis developed 15 years later [27].

Falcine vs parasagittal meningioma
Finally, tumor location plays a key role in determining 

surgical complexity. Parasagittal meningiomas are 
generally more challenging to resect than falcine 
tumors due to higher rates of SSS invasion, peritumoral 
edema, and hyperostotic bone changes [16, 20, 
22]. In this review, 18 cases (64.3%) of parasagittal 
meningiomas invaded the SSS, compared to just 3 
cases (10.7%) of falcine tumors. Parasagittal tumors 
more frequently exhibited vasogenic edema, which 
complicates resection and recovery. For example, 
Walker et al. (2023) described a parasagittal tumor with 
extensive edema and intraoperative evidence of pial 
invasion [16]. Similarly, Bederson (1995) and Okunlola 
(2024) reported neurological decline associated with 
peritumoral edema and cystic changes [15, 20]. 
Hyperostosis further complicates surgery in parasagittal 
lesions. Rajagopal (2022) described hypervascular bone 
overlying a parasagittal tumor requiring a sinus-sparing 
approach [19]. Moreover, Savateev (2016) and Wang 
et al. (2016) noted cases where bony hyperostosis 
contributed to increased intracranial pressure, 
prompting decompressive craniectomy [6, 18]imaging 
findings, and outcomes were examined. Results The 
study included 6 male and 4 female patients with a 
mean age of 46.8 ± 10.7 years. The tumor sizes varied 
from 7 to 12 cm (mean, 8.8 ± 2.0 cm. Overall, these 
findings highlight parasagittal meningiomas are often 
more invasive and technically demanding than their 
falcine counterparts.
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Discussion
Gross total resection (GTR) remains the primary 

surgical goal in the management of meningiomas due to 
its consistently superior outcomes in progression-free 
survival (PFS) and overall survival (OS), as demonstrated 
across multiple studies [31–34]accounting for 1–5% of 
all meningiomas, and differ from adult meningiomas 
in clinical, histopathological, and molecular features. 
Current guidelines primarily focus on adults, leaving 
a gap in evidence-based management for PMs. This 
study presents the largest meta-analysis of longitudinal 
individual patient data (IPD. In our review, GTR was 
achieved in 75.7% of patients, while STR was performed 
in 10.8%. Soyuer et al. (2004), reported significantly 
higher 5-year PFS rates in patients undergoing GTR 
compared to STR (77% vs. 52%, p=0.02) [35]. Similarly, 
Aizer et al. (2014) reported improved 5-year OS in 
patients with atypical and malignant meningiomas who 
underwent GTR [36]. Sun et al. (2015) also demonstrated 
superior PFS rates in favor of GTR [37]. In pediatric 
populations, Wach et al. (2025) reported significantly 
longer PFS and OS for GTR over STR based on pooled 
data from 20 studies (PFS: 113.8 vs. 40.1 months; OS: 
602.9 vs. 173.8 months; both p<0.001) [31]accounting 
for 1–5% of all meningiomas, and differ from adult 
meningiomas in clinical, histopathological, and molecular 
features. Current guidelines primarily focus on adults, 
leaving a gap in evidence-based management for 
PMs. This study presents the largest meta-analysis of 
longitudinal individual patient data (IPD.

In this review, the extent of resection was recorded 
as described by the original authors. Most studies defined 
GTR as Simpson Grade I–III removal, consistent with 
evidence showing no significant difference in recurrence 
between these grades when modern microsurgical 
techniques are used [38]. In cases with SSS invasion or 
occlusion, GTR often referred to complete macroscopic 
removal of the extraluminal component with preservation 
or reconstruction of venous outflow. For example, Aguiar 
et al. (2022) achieved favorable outcomes following 
Simpson Grade II resection and sinus preservation, while 
Alzughaibi et al. (2024) and Aboud et al. (2021) reported 
complete excision of tumors invading occluded sinus 
segments, the latter with venous graft reconstruction 
[13] [38] [39]. Consistent with this strategy, Sirko et 
al. (2022) and Kvasha & Spiridonov (2024) showed 
that tailoring the extent of resection to preoperative 
assessment of SSS patency and collateral venous outflow 
can increase completeness (Simpson Grade I–II) while 
lowering complications and subsequent tumor regrowth 
[40]given the preoperative assessment of patency of the 
superior sagittal sinus (SSS[41].

Conversely, when safe sinus resection was not 
feasible, subtotal removal followed by observation or 
adjuvant radiotherapy was employed, as illustrated by 
Psaras et al. (2009) and Kusdiansah et al. (2023) [27,28]. 
Thus, the 28 cases labeled as GTR in this review should 
be interpreted within this context of “functional total 
resection,” emphasizing maximal tumor removal while 
maintaining venous integrity. This approach reflects 
the current surgical philosophy that achieving a balance 
between radicality and preservation of venous drainage 
is crucial in the management of giant parasagittal and 
falcine meningiomas.

Despite its benefits, GTR is not always feasible, 
particularly in giant parasagittal or falcine meningiomas 
with high vascularity, SSS invasion, or proximity to 
eloquent cortex. For example, Savateev (2016) reported 
the need for staged resection due to intraoperative 
hemorrhage risk, resulting in a Simpson Grade IV 
resection [18]. Similarly, Li et al. (2016) described a 
successful two-stage GTR in a highly vascular pediatric 
tumor with bone erosion and mass effect [5]. These 
cases highlight that STR followed by delayed resection 
may be a safe and pragmatic alternative. In elderly 
patients, since the risk of recurrence may be unlikely 
within the patient’s lifetime, and if the tumors are 
adjacent to critical structures, STR may be preferable. 
GTR may not confer significant survival benefits 
[42]"ISSN":"26322498","abstract":"Meningiomas are the 
most common primary intracranial neoplasm, accounting 
for approximately 40% of all primary brain tumors. The 
incidence of meningioma increases with age to 50 per 
100,000 in patients older than 85. As the population 
ages, an increasing proportion of meningioma patients 
are elderly. Much of this increase is accounted for by an 
increase in incidental, asymptomatic diagnoses, which 
have a low risk of progression in the elderly. The first-
line treatment of symptomatic disease is resection. 
Fractionated radiotherapy (RT. Studies by Psaras et 
al. (2009), Kusdiansah et al. (2023), and Karthigeyan 
et al. (2018) support STR with adjuvant radiotherapy 
or delayed GTR as effective strategies for long-term 
symptom control and favorable outcomes [27, 28, 30]. 
Therefore, while GTR should be pursued when safely 
achievable, STR remains a valid option to balance 
oncological control with surgical safety in selected cases.

Although tumor size often contributes to surgical 
complexity, our analysis suggests that biological 
behavior and tumor aggressiveness are more critical 
determinants. In our review, 72.2% of patients had 
favorable postoperative outcomes despite large tumor 
size, indicating that size alone is not a reliable predictor 
of surgical difficulty or outcome. Aggressive features —
such as high vascularity, sinus invasion, and intraosseous 
extension—were more strongly associated with 
intraoperative challenges [5, 18, 26]. Pediatric patients, 
in particular, frequently presented with WHO grade II or 
III tumors requiring complex or staged resections. For 
instance, Savateev et al. (2016) described a 10-year-old 
with a large parasagittal meningioma invading both the 
SSS and the skull; although initially suspected to be 
grade I, the tumor was confirmed as atypical (grade II) 
during surgery [18]. The operation was halted due to 
life-threatening hemorrhage. Arivazhagan et al. (2008) 
and Tufan et al. also reported increased surgical risks 
and the need for staged operations in pediatric patients, 
primarily due to excessive bleeding [43, 44]pathological 
and management profile of these rare tumors and 
elucidated their differences from meningiomas in adults. 
Methods: From 1990 to 2005, 33 patients belonging to 
the pediatric age group with intracranial meningiomas 
were treated in NIMHANS. Results: There were 19 male 
and 14 female children. The duration of symptoms 
ranged from 1 to 60 months. The study had a mean 
follow-up of 23.4 months. The commonest presenting 
symptoms were headache (90.9%. Lakhdar et al. (2010) 
identified radiographic signs—such as hyperostosis and 
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intracranial hypertension that indicated aggressive 
tumor behavior, regardless of tumor size [45]. These 
findings underscore the need for further large-scale 
studies to clarify the association between tumor 
behavior and surgical complexity, particularly in high-
risk populations.

Management of meningiomas involving the SSS, 
especially those affecting the middle third, remains 
controversial due to the complexity of venous anatomy 
and functional implications. Some authors including 
Aboud et al. (2021) and Sindou et al. (1997) advocate 
sinus reconstruction. They recommend resecting the 
invaded segment and restoring venous flow using 
autologous grafts when collateral drainage is insufficient 
[13, 46]. Sindou emphasized that reconstruction may 
help maintain venous circulation and prevent delayed 
complications even in completely occluded sinuses [15, 
46]. Conversely, other studies challenge this approach. 
Wang et al. (2016) found that in cases of complete sinus 
occlusion with adequate collateral flow, reconstruction 
may be unnecessary and it is associated with increased 
risks such as infection, prolonged operative time, and 
graft thrombosis. Similarly, Al-Mefty et al. also warned 
that reconstruction in well-collateralized sinuses could 
compromise critical cortical veins with limited benefit 
[6, 15]imaging findings, and outcomes were examined. 
Results The study included 6 male and 4 female patients 
with a mean age of 46.8 ± 10.7 years. The tumor sizes 
varied from 7 to 12 cm (mean, 8.8 ± 2.0 cm. In our 
review, SSS invasion was observed in 78.6% of cases, 
with complete occlusion in 64.3%, predominantly 
involving the middle third. While favorable outcomes 
following sinus reconstruction have been reported by 
Bederson (1995) and Aboud (2021), the decision to 
reconstruct should be individualized based on sinus 
patency, collateral circulation, anatomical location, and 
patient-specific factors [13, 15]. Reconstruction may be 
beneficial in select cases but is not universally required.

Surgical outcomes for giant parasagittal and 
falcine meningiomas are generally favorable, though 
complications and recurrences remain possible, 
especially in tumors with aggressive features or critical 
anatomical involvement. In our series, 72.2% of patients 
had favorable outcomes, while 16.7% experienced mild 
neurological deficits including hemiparesis, seizures, 
or cranial nerve palsies. Poor outcomes (11.1%) were 
mainly due to recurrence, progressive disease, or 
metastasis. Özsoy et al. highlighted the role of tumor 
location: among parasagittal meningiomas, GTR was 
achieved in seven patients, with six experiencing good 
recovery, two remaining unchanged, and two showing 
poor outcomes, including one fatality due to cerebral 
edema. In contrast, falcine meningiomas had more 
favorable results: seven out of eight underwent total 
resection, five experienced good recovery, and only one 
death occurred due to postoperative meningitis, with 
no recurrence reported [47]complaints and symptoms, 
clinical features, ratios of surgical extraction, mortality, 
morbidity, and recurrence. METHODS: A total of 178 
cases with intracranial meningiomas were surgically 
treated in our clinic between 1995 and 2010. Sixty-
three of the cases were giant-sized meningiomas with 
a diameter >6 cm and 56 of them were benign in 
pathologic examination. FINDINGS: Patients over the 

age of 16 years were enrolled into the study. The mean 
age was 49.75 years and the male-to-female ratio was 
2/3. The most frequent localizations were convexity and 
parasagittal regions (42.8%.

Kalfas et al. reported that 87% of patients with 
parasagittal and falcine meningiomas experienced 
no complications postoperatively, with brain edema 
being the most common complication, although none 
required surgical intervention [32]. Similarly, Narayan 
et al. reported a 5% operative mortality rate in patients 
with large meningiomas (≥5 cm), while Yaşar et al. 
observed no deaths among patients with giant tumors 
who underwent Simpson grade I or II resections [4, 8].

This study presents a focused exploratory analysis of 
the surgical challenges associated with giant parasagittal 
and falcine meningiomas, emphasizing key factors such 
as sinus invasion, vascular complexity, and anatomical 
constraints. Synthesizing detailed case-level data offers 
practical insights that may inform surgical planning and 
guide future research. However, limitations include the 
heterogeneity and incompleteness of available reports, 
variability in surgical techniques, and short-term 
follow-up, all of which restrict the generalizability of the 
findings. Further large-scale studies are warranted to 
validate these observations and develop standardized 
management protocols.

Conclusion
Giant parasagittal and falcine meningiomas pose 

significant surgical challenges, primarily due to SSS 
invasion, vascular complexity, and high-grade pathology 
in pediatric cases. Parasagittal tumors, particularly 
with middle-third SSS involvement, are associated with 
greater technical difficulty and surgical risk. Despite 
these factors, gross total resection and favorable 
outcomes can be achieved in most cases. Optimal results 
depend on careful preoperative venous assessment and 
individualized surgical strategies that balance maximal 
tumor resection with preservation of critical venous 
structures.
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