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avoidance
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commonly located along the junction of the convexity and 
parasagittal dura as well as along the falx [3, 4]. They often 
invade or involve the major venous sinuses, including the 
superior sagittal sinus.

Meningiomas are classified as WHO Grade I–III [5]. 
The majority of meningiomas are WHO Grade I (65–80 %), 
while atypical, WHO Grade II tumors, make up an addi-
tional 20–35 %, and malignant/anaplastic, WHO Grade III 
meningiomas comprise only 1–3 % [6]. Surgical resection 
is the standard of care for symptomatic or enlarging tumors, 
providing definitive diagnosis and treatment for low-grade 
meningiomas. Stereotactic radiosurgery can also be used as 
a primary treatment for meningiomas smaller than 2–3 cm 
in diameter or as an adjuvant for recurrent or higher-grade 
tumors [7]. Most patients with surgically resected low-
grade meningiomas have excellent long-term survival, with 
>80 % still alive 10-years after surgery [8].

Given that most patients have excellent long-term sur-
vival after resection of low-grade meningiomas, compli-
cations can be especially devastating and have long-term 
impact on the patient’s life. A recent series of convexity 
meningioma resections found the most common surgical 
complications to be wound infection (3.5 %), cerebral spi-
nal fluid (CSF) leak (1.4 %), and post-operative hematoma 
(1.4 %) [9]. Medical complications included deep venous 
thrombosis (4.2 %) and pulmonary embolus (1.4 %) [9]. 
Another series of convexity meningioma resections found 
similar results with respect to complications, with infection 
(3.9 %) being the most common, followed by CSF leak/
hydrocephalus (1.8 %) [10]. Complications were higher for 
parasagittal/falx tumors, where a recent series of 135 tumors 
found a 19 % complication rate [11]. Surgical complica-
tions included wound breakdown/infection (5 %), CSF leak/
hydrocephalus (3 %), hematoma (1.5 %), venous infarct/
cerebral edema (1.5 %) and air embolism (0.7 %). Medical 
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Introduction

Meningiomas are the most common primary intracranial 
neoplasm, making up 36 % of all intracranial tumors [1]. 
They are thought to grow from abnormal proliferation of 
the arachnoid cap cells [2]. Meningiomas can occur any-
where throughout the central nervous system and are most 
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unilateral bone flap and acceptance of a lesser extent of 
resection.

Vasogenic edema seen in the brain adjacent to a menin-
gioma is a clue to the surgeon that pial blood supply has 
been recruited and therefore the interface between the tumor 
and brain will be indistinct, i.e. there will be no “arachnoid 
plane”. Realizing this, and depending on location, will 
allow the surgeon to decide based on patient and tumor fac-
tors whether subpial dissection and a limited area of cortical 
ischemia will be tolerated. During this dissection the sur-
geon must try to preserve all sulcal arteries. In peri-central/
rolandic locations the concern would be new motor/sensory 
deficits, which are often mild and recover well. This risk 
can be discussed with the patient pre-operatively so that for 
attempts at complete removal along the surface of the brain 
the expected clinical and imaging findings post-operatively 
are not a surprise, as illustrated in Case #3. MR imaging 
will often show a thin rim of restricted diffusion related to 
sub-pial dissection and in follow-up at 6–12 months post-
operatively this rim will enhance as part of the healing pro-
cess and should not be confused with recurrent tumor.

Extension of tumor across the midline has different impli-
cations for falx and parasagittal tumors. For falx tumors this 
extension may influence patient positioning or head rotation 
so that the opposite side can more easily be seen from the 
contra-lateral approach. In addition, falx tumors with exten-
sion across the lower edge of the falx may be best handled 
by positioning with the ipsilateral tumor side down, full lat-
eral position, with head laterally flexed up. For upper edge 
tumors, 60–90 degrees of rotation for ipsilateral approach 
with the head laterally flexed towards the floor may be best 

complications included new seizures (2.2 %), electrolyte 
disturbance (1.5 %), as well as low rates of pneumonia, uri-
nary tract infection, arrhythmia, idiopathic thrombocytope-
nia, and deep venous thrombosis (all 0.7 %). Risk factors 
for medical complications included development of new/
worsened neurological deficit, age >65 years, hypertension 
and being on more than two cardiac medications prior to 
surgery [12].

One of the most dreaded complications after meningioma 
resection is venous infarction, which occurs in 2.0–3.3 % of 
patients, is irreversible, and can cause devastating conse-
quences [12, 13]. Interestingly, one study found the rate to 
be highest (5.5 %) for superficial meningiomas, specifically 
convexity and parasagittal/falx tumors [13]. Risk factors 
include bifrontal craniotomy, tumors >4 cm, tumors with 
peritumoral edema, and tumor location close to the midline. 
These risk factors reflect the danger of inadvertently injur-
ing, or purposefully resecting veins that obstruct access to 
tumors during resection of convexity, falx and parasagittal 
meningiomas. The superficial venous anatomy encountered 
by the surgeon as the midline is approached can be very 
complex, especially with tumors located further posterior 
and near eloquent brain structures, including the motor cor-
tex [14]. Here, we review some of the peri-operative items 
to be considered and present three cases that illustrate meth-
ods to protect and preserve normal venous anatomy as well 
as aberrant venous drainage pathways created in response to 
tumor growth, and thus avoid surgical complications during 
resection of falx and parasagittal meningiomas.

Pre-operative checklist (Table 1)

Once the decision is made with the patient that surgery will 
be undertaken, the surgeon should consider a number of 
items on pre-operative imaging that will influence surgical 
planning and expectations for extent of planned removal. 
The status of the superior sagittal sinus (SSS), whether pat-
ent or occluded, has a significant impact on surgical deci-
sion making. Incomplete obstruction with invasion of the 
side wall and roof of the sinus (Sindou type II–IV) may 
prompt the surgeon to select subtotal resection in the middle 
and posterior thirds of the sinus, reserving radiosurgery to 
treat the remnants or recurrence [15].

One important and often overlooked feature seen on T1 
post gadolinium images is the presence of diploic venous 
channels. These channels can be important pathways for 
venous drainage for parasagittal draining veins. Coronal 
images should be reviewed to follow the course of these 
channels within bone. In Case #1 magnetic resonance 
(MR) images suggested such a channel as a collateral to 
SSS venous blood flow that was confirmed on the venous 
phase of angiography (Fig. 4) and required a more limited 

Table 1 Pre-operative imaging checklist

Imaging feature 
on MRI

Relevance

Superior sagittal 
sinus status on 
MRV

Evidence of incomplete obstruction: planned STR
Evidence of complete obstruction: confirmation 

on angiogram required
Subarachnoid dissection with resection of SSS 

without need for reconstruction
Intradural resection without subarachnoid dis-

section or need for reconstruction (see Case 2)
Diploic venous 

channels
Seen on both coronal post-contrast T1 and MRV: 

influences bone flap and mandates STR
Vasogenic edema Poor brain—tumor interface: sub-pial dissection 

may be associated with new deficit depending 
on location (motor, sensory, visual)

Contra-lateral 
extension

May influence positioning for surgery
Will influence craniotomy and need to extend to 

other side if exposure required
Location and 

eloquence
Motor: risk of deficit post op
Sensory: risk of deficit post op
Visual: risk of deficit post op
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the side of the dominant tumor mass. However, when one 
encounters a parasagittal draining vein or venous lake, the 
dural incision should be altered so as to reduce tension on 
these structures and the risk of injury or laceration, as illus-
trated in Case #3. For approaches from the contra-lateral 
side it is preferred to have the base of the dural flap laterally 
on the dependent side down so that a smooth rolled edge 
of dura is against the brain. This may reduce congestion 
of veins that may occur on the cut linear edge of a dural 
opening.

Currently MR venogram (MRV) data can be displayed 
as a colored three-dimensional object on image guided sys-
tems that may assist with planning the surgical approach. 
For small falx meningiomas a contra-lateral approach may 
be taken if the anatomy is unfavorable on the side of the 
dominant tumor mass. In these cases the falx is incised ante-
rior to the tumor first, then over the superior pole and then 
posteriorly to the free edge of the falx. In instances of small 
amounts of bleeding from parasagittal veins this should be 
managed with a gelfoam tamponade rather than using bipo-
lar cautery and occluding the vein.

suited. For parasagittal tumors exposure of the subarachnoid 
space on both sides may be required. Another option when 
the SSS is completely occluded is to open the convexity 
dura only over the involved dura, as in Case #2, and remove 
the tumor from within.

The risk of operative complications depends on patient 
and tumor factors as well as location relative to motor, sen-
sory or visual cortex. The position of the central sulcus is 
easily found by following the superior frontal sulcus back to 
the pre-central sulcus. If there is too much mass effect then 
the contralateral side can be used as a reference or diffusion 
tensor imaging (DTI) with motor fiber tractography is most 
helpful, as demonstrated in Case #3. The use of tractogra-
phy also holds true as an excellent adjunct for locating sen-
sory and visual cortex. If there is edema within this cortex 
then a new post-operative neurologic deficit is pretty much 
guaranteed and patients should be counseled appropriately.

Intra-operative checklist (Table 2)

Knowledge of the vascular territories of the supraorbital, 
superficial temporal and occipital artery supply to the scalp 
is important in deciding on scalp flaps. If prior incisions 
have been made, extensions to allow for a bigger craniotomy 
must respect these territories and extensions must always 
come off prior incisions at right angles. In some cases the 
surgeon may wish to dissect the subgaleal space and pre-
serve the pericranium as a pedicle based vascularized flap 
for dural repair or as a flap to lay under the skin incision 
line to promote wound healing. In patients who have had 
radiation to the scalp or have been on long-term steroids, we 
use a combination of vitamin C (500 mg. T.I.D.), vitamin 
A (10,000 IU), zinc (220 mg) tablets and A&D ointment 
on the incision (B.I.D.) to assist with collagen formation 
and cross linking and to counter-act the effect of steroids on 
wound healing [16, 17]. Pre-operative embolization of scalp 
vessels that also supply the tumor may increase the risk of 
wound problems so that routine use of scalp clips might be 
avoided in these cases.

For all falx and parasagittal tumors the senior author has 
used the two-part craniotomy to allow full exposure of the 
midline when venous diploic collateral channels allow [18]. 
Placing two burr holes in a paramedian position 1.5 cm. 
from the midline helps avoid large venous lakes and gives 
enough room to dissect the midline under direct vision. 
Using the cupped end of the Penfield #1 the SSS can be 
dissected safely 1 cm. to the opposite side. The author has 
always been able to control venous bleeding with strips of 
gelfoam and direct pressure. No lacerations of the sinus 
have occurred.

Dural openings for falx and parasagittal meningiomas 
are traditionally U-shaped for approaches ipsilateral to 

Table 2 Intra-operative checklist

Operative step Relevance

Skin incision Prior craniotomy/incision?
Extensions to incision at 90 or 180 degrees
Respect supra-orbital, superficial temporal and 

occipital vascular territories
Prior embolization?
If scalp vessels respect vascular territory
Consider limited use of skin clips

Bone flap Two part craniotomy for crossing midline [16]
Dural opening Base medial for ipsi-lateral approach, but respect 

veins
Can use multiple incisions to reduce tension

Base lateral for ipsi-lateral side down
Can reduce congestion of dependent hemisphere

Veins For small amounts of bleeding cover with gel-
foam, do not coagulate

Incise dura along course of veins as they 
approach midline to reduce tension

Never assume any vein can be sacrificed solely 
based on location; change trajectory and do 
everything possible to maintain venous patency

Superior sagittal 
sinus

Need bilateral exposure if ligating
Use intra-operative Doppler and image guidance 

to define front and back edges of occluded sinus
Dissect outer layer of lateral wall of SSS for 

Sindou type I, II parasagittal meningiomas
Post-operative Maintain hydration at 20 % above normal for 

48 h
Begin low molecular weight prophylactic antico-

agulation on day 2 post operative
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While “keeping the patient dry” is standard practice for 
intra-axial tumors post-operatively, the reverse is used for 
meningiomas. We also begin low molecular weight heparin 
on the second day post-operatively. Cage et al. did not find 
an increased risk of post-op hematomas using this routinely 
[19].

Methods

The authors selected clinical case illustrations of complica-
tion avoidance in falx and parasagittal meningioma surgery. 
The details and images for each case were obtained from the 
electronic medical record. This study was approved by the 
author’s institutional review board (IRB: 13-12587).

Case illustrations

Case 1: extensive venous collateralization after sinus 
occlusion by tumor

A 52-year-old female presented with a focal left lower 
extremity seizure. Workup with magnetic resonance imag-
ing (MRI) demonstrated a large right parietal parasagittal 
meningioma (Fig. 3). She was started on levacetiratam and 
did not have any additional seizures. She also had headaches 
and left hemi-body paresthesias, but no weakness. She had 
a history of Her-2 negative, ER/PR positive, breast cancer 
and had undergone lumpectomy and brachytherapy 3 years 

The senior author has not routinely practiced reconstruc-
tion of the SSS but has excised a segment of occluded sinus 
involved by tumor. In such cases the combination of image 
guidance and hand-held Doppler ultrasonography can be 
used to define the front and back edges of occluded sinus. 
Suture ligation can be accomplished with non-absorbable 
suture beginning on the convexity dura, passing through 
the falx and back out the convexity dura on the opposite 
side. In this way the suture cannot slip off the end of the 
ligated sinus. In some cases where the subarachnoid collat-
eral veins are abundant, a completely intra-dural approach 
working from inside the tumor out may be taken (Case 2). In 
Sindou type I and II parasagittal meningiomas dissection of 
the layers of the lateral wall can be safely performed. After 
resecting a large parasagittal meningioma that occludes the 
sinus, a large defect remains (Figs. 1a, 2c). The dura can 
be reconstructed with dural grafts. However, caution should 
be taken, because simply measuring the size of the dural 
graft by laying it across the resection cavity can result in 
too small of a dural graft being used and subsequent devel-
opment of an epidural fluid collection at the vertex of the 
skull (Fig. 1b). This can be prevented by stacking patties 
in the resection cavity to simulate the shape of the vertex 
while measuring the size of the dural graft (Fig. 1c). Tack 
up sutures can then be placed through the bone graft over 
the vertex (Fig. 1d). An example of this is demonstrated in 
the case of a large recurrent parasagittal meningioma that 
completely occluded the venous sinus (Fig. 2).

Post-operatively maintenance of adequate hydration is an 
important factor in reducing the risk of venous thrombosis. 

Fig. 1 Convexity dural tack up method to prevent epidural fluid col-
lection at the vertex. Diagram of convexity defect after resection of 
parasagittal meningioma and SSS (a). Potential space for epidural fluid 
collection at the vertex if dural graft is flat (b). Placement of patties to 
allow accurate measurement of dural graft size to fit the convexity of 

the skull at the vertex (c). End result showing tack up sutures in place 
with enough graft to prevent potential epidural space from forming 
(d), and medial/lateral orientation of tack up sutures in relation to pre-
vious sinus location (d inset)
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A stereotactic MRI was performed for image guidance 
and to assist with locating the collateral diploic venous 
channels. The patient was taken to the operating room and 
numerous diploic venous channels were encountered when 
elevating the pericranium. Most were sealed with bone wax, 
although one channel was unable to be waxed and a small 
piece of gel foam was placed over the channel and secured 
in place with a burr hole cover with good control of bleed-
ing. The prominent diploic channel seen on pre-operative 
imaging was followed and mapped with image guidance and 
avoided during the craniotomy. In addition, given the large 
collateral diploic channel seen superior to the occluded cav-
ernous sinus, the craniotomy was kept paramedian, and not 
extended over the midline. The dura was then opened and 
reflected medially. The tumor was debulked and the margins 
dissected, which required bipolar cauterization of pial blood 
supply to the tumor. The tumor was resected to the falx, and 
then the falx was cut and resection continued onto the left 
(contralateral) side. A near total, Simpson IV resection, was 
performed. The dural leaflet was cut just adjacent to the 
superior sagittal sinus and a pericranial graft was sewn in 
place. The craniotomy was then closed.

prior, and had no detectable residual systemic disease. She 
had been maintained on Tamoxifen. She did not have a fam-
ily history of meningioma or personal history of radiation to 
the head or face as a child. She had no neurological deficits 
on examination except slightly more brisk reflexes on the 
left compared to the right.

An MRI with magnetic resonance venography (MRV) 
was performed during the initial workup. It demonstrated 
a 4.8 × 3.8 × 3.9 cm parasagittal mass completely occluding 
the superior sagittal sinus for 2.2 cm. There was peritumoral 
edema in the surrounding parenchyma (Fig. 3d). A digital 
subtraction angiogram was performed, which, along with 
the MRV, revealed prominent cerebral venous cortical col-
lateralization and a diploic channel superior to the occluded 
sinus where collateralization had occurred through the 
calvarium (Fig. 4). There were also multiple other diploic 
channels in the calvarium exiting laterally from the lesion 
(Fig. 4). Bilateral occipital arteries as well as bilateral mid-
dle meningeal arteries provided blood supply to the tumor, 
all of which were embolized pre-operatively with polyvinyl 
alcohol particles. A small amount of residual blood supply 
still fed the tumor, suggesting additional pial blood supply.

Fig. 2 Illustrative intraop-
erative example of the use 
of vertex convexity tack up 
method. Pre-operative axial 
T1 post-contrast MRI showing 
large parasagittal meningioma 
with sinus occlusion (a). Pre-
operative coronal section (b). 
Intra-operative photograph of 
complex skin, bone and dural 
exposure fro complete removal 
of multiple recurrent parasagit-
tal meningiomas (c). Post-
operative day 1 T1 post-contrast 
MRI coronal section showing 
dura tacked up directly to bone 
with no epidural fluid collec-
tion (d)
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unable to cooperate with motor testing due to breakaway 
weakness. She did have an impaired tandem gait. Given 
the growth of the tumor, it was deemed too large for radio-
surgery by the radiation oncology team, so she elected to 
undergo surgical resection.

A pre-operative stereotactic MRI was performed and 
she was taken to the operating room for resection. A linear 
incision was made over the tumor. The tumor was mapped 
with the intraoperative navigation. A two part craniotomy 
was performed [18]. First, two burr holes were made on the 
left side lateral to the incision and a bone flap was elevated. 
Then the dura was dissected free across midline and a sec-
ond craniotomy flap was elevated. The tumor was debulked 
internally and then approached around the margins and 
removed. Small margins of tumor were intentionally left 
where it bordered the anterior and posterior borders with the 
superior sagittal sinus.

Immediately post-operatively the patient awoke with left 
lower extremity weakness. She had some movement in the 
leg, but could not lift it anti-gravity. An urgent post-oper-
ative CT was done, but there was no evidence of hemor-
rhage or infarct. On post-operative day 1, an MRI was done 

The patient recovered well and post-operative MRI 
showed a near total resection (Fig. 5). Pathology was a 
WHO grade II, atypical meningioma. She has been followed 
with serial scans for four years without tumor progression.

Case 2: internal debulking prior to dissecting margins

A 46 year old female presented with a mild traumatic brain 
injury. She developed a complex post-traumatic disability 
syndrome. As part of her subsequent workup she had a non-
contrast MRI, which revealed a 1.6 cm mass consistent with 
meningioma within the middle third of the superior sag-
ittal sinus. She was lost to neurosurgical follow up for 7 
years. Upon return to care, repeat MRI with contrast showed 
enlargement of the parasagittal parietal tumor, which now 
measured 3.4 × 3.0 cm (Fig. 6). There was no surrounding 
edema. She had weekly headaches, but no other consistent 
neurological symptoms. She had no risk factors for menin-
gioma, including no family history of meningioma and no 
personal history of radiation to the head/face, breast cancer 
or thyroid cancer. She had no other past medical history. She 
had no focal neurological deficits on examination, but was 

Fig. 3 Case 1 pre-operative 
MRI. T1-weighted post-contrast 
imaging reveals the right pari-
etal parasagittal meningioma 
invading the sagittal sinus (a 
axial; b sagittal; c coronal 
planes). Peritumoral edema is 
demonstrated on T2-weighted 
axial imaging (d)
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Case 3: large draining veins laying over the tumor

A 72 year old active male began to have left leg weak-
ness that was slowly progressive over 3 months. He had 
no headaches, seizures, paresthesias or neglect. He was 
referred to a neurologist, and brain and spine MRI were per-
formed, which demonstrated a 4.5 × 3.0 × 3.6 cm right falx 

that showed no residual detectable tumor and no infarctions. 
There was no thrombosis within either the remaining ante-
rior or posterior portions of the superior sagittal sinus. The 
strength in her left leg slowly improved and she was dis-
charged to acute rehab. Final pathology was WHO Grade 1, 
fibrous meningioma. At 6 month follow up she was ambu-
lating independently.

Fig. 5 Case 1 post-operative 
MRI. T1-weighted post-contrast 
MRI demonstrates near total 
resection (a axial; b coronal 
planes)

 

Fig. 4 Case 1 venography. 
Oblique MRV demonstrates 
complete occlusion of the pari-
etal superior sagittal sinus with 
prominent bilateral collateral 
cortical and diploic venous 
channels (a). Lateral right ICA 
venous phase pre-embolization 
DSA shows a prominent diploic 
venous channel superior to the 
parietal superior sagittal sinus 
as well as additional diploic 
channels (b), and zoomed in 
(d). Right ICA venous phase 
pre-embolizaion oblique view 
shows extensive cortical and 
diploic venous channels (c)
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against resistance at the hip, and was less than anti-gravity 
in the foot. He had a drop-foot gait and hyperreflexia at the 
left patella and ankle.

A stereotactic MRI was performed and the patient was 
taken to the operating room for resection. The patient was 
positioned left semi-lateral with the right side up. A two part 
craniotomy was performed [18]. First, two right paramedian 
and one lateral burr holes were drilled. The craniotomy flap 

parasagittal meningioma (Fig. 7). There was no surround-
ing peritumoral edema. He had no history of face/head 
radiation. His past medical history was notable for recurrent 
sinusitis, gastroesophageal reflux disease, chronic kidney 
disease, hypothyroidism and prostate cancer. He had prior 
prostatectomy, tonsillectomy, sinus surgery and eye surgery. 
On physical examination he had full strength in the right 
arm and leg and left arm. His left leg had minimal force 

Fig. 6 Case 2: pre-operative 
T1 non-contrast sagittal image 
demonstrates 1.6 cm parietal 
parasagittal tumor 7 years prior 
to surgery (a). Pre-operative 
T1 post-contrast MRI reveals 
near doubling of tumor size and 
significant mass effect on the 
falx and superior sagittal sinus 
(b sagittal; c axial; d coronal). 
Post-operative T1 post-contrast 
MRI shows no residual disease, 
resolution of mass effect, and 
flow through the superior sagit-
tal sinus at the site of the prior 
tumor (e axial; f coronal)
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veins. A small corticectomy was made posterior to the pos-
terior parasagittal draining vein, within the post-central 
gyrus, posterior to the tumor and motor cortex, to create a 
window to gain access to the tumor underneath the large 
draining vein. The tumor margin was then quickly encoun-
tered. The margin was followed and the tumor was detached 
from midline and debulked through the small cortical open-
ing with an ultrasonic aspirator and carbon dioxide laser. 

was elevated. The dura was dissected off over the superior 
sagittal sinus under direct visualization and the foot-plate 
was then used to elevate the second part of the craniotomy, 
extending over the midline. The dura was then opened and 
reflected medially. Two large parasagittal draining veins 
drained into a large venous lake directly overlying the 
tumor. Thus, the dura had to be opened in multiple sections 
in order to preserve the dural entry for these large draining 

Fig. 7 Case 3: pre-operative T1 
post-contrast MRI shows the 
large right parasagittal tumor 
based on the falx (a axial; b 
coronal). Diffusion tensor 
tractography was used to over-
lay the right motor pathways 
(a, c) that can be seen cours-
ing around the tumor. Post-
operative diffusion weighted 
imaging shows two small areas 
of diffusion restriction posterior 
to the resection cavity (d). Post-
operative T1 post-contrast MRI 
shows gross total resection of 
the tumor with decreased mass 
effect on the surrounding paren-
chyma (e axial; f coronal)
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The margins were followed along the falx. Small pial feed-
ers were coagulated as well as a small branch of the ante-
rior cerebral artery that directly supplied the tumor, but no 
sub-pial dissection was needed. The rest of the tumor was 
removed, and the craniotomy was closed.

Post-operatively, the patient had no movement in his left 
leg, but intact sensation. He regained proximal strength at 
least anti-gravity, but remained with limited distal move-
ment. Post-operative MRI showed a gross total resection 
and a very small region of cytotoxic edema around the pos-
terior margin of the tumor where the corticectomy had been 
made to access the tumor and preserve the large draining 
veins. He also developed new focal left lower extremity sei-
zures post-operatively. Neurology was consulted and he was 
started on levacetiratam, and he had no additional seizures. 
Final pathology was WHO Grade 1, fibroblastic meningi-
oma. He was stable and discharged to acute rehab and at 1 
month follow up had marked improvement in his left lower 
extremity strength, with ankle dorsiflexion now able to flex 
against resistance.

Conclusions

Falx and parasagittal meningiomas are common locations 
for meningiomas of the cranial vault, and their resection is 
fraught with pitfalls that can lead to complications. Here, 
we present both a pre-operative checklist and an intra-oper-
ative checklist that address issues that arise during plan-
ning and resection of falx and parasagittal meningiomas. 
We also present case examples to illustrate these surgical 
pearls. These insights should aid surgeons and patients as 
they determine whether to operate and subsequently how to 
safely resect falx and parasagittal meningiomas.
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