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Abstract

Objective To review current management strategies for olfac-
tory groove meningioma (OGM)s and the recent literature
comparing endoscopic endonasal (EEA) with traditional
transcranial (TCA) approaches.

Methods A PubMed search of the recent literature (2011—
2016) was performed to examine outcomes following EEA
and TCA for OGM. The extent of resection, visual outcome,
postoperative complications and recurrence rates were ana-
lyzed using percentages and proportions, the Fischer exact test
and the Student’s t-test using Graphpad PRISM 7.0Aa (San
Diego, CA) software.

Results There were 444 patients in the TCA group with a
mean diameter of 4.61 (£1.17) cm and 101 patients in the
EEA group with a mean diameter of 3.55 (£ 0.58) cm
(p = 0.0589). GTR was achieved in 90.9% (404/444) in the
TCA group and 70.2% (71/101) in the EEA group
(p < 0.0001). Of the patients with preoperative visual distur-
bances, 80.7% (21/26) of patients in the EEA cohort had an
improvement in vision compared to 12.83%(29/226) in the
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TCA group (p < 0.0001). Olfaction was lost in 61% of TCA
and in 100% of EEA patients. CSF leaks and meningitis
occurred in 25.7% and 4.95% of EEA patients and 6.3%
and 1.12% of TCA patients, respectively (p < 0.0001;
p =0.023).

Conclusions Our updated literature review demonstrates that
despite more experience with endoscopic resection and skull
base reconstruction, the literature still supports TCA over
EEA with respect to the extent of resection and complications.
EEA may be an option in selected cases where visual im-
provement is the main goal of surgery and postoperative an-
osmia is acceptable to the patient or in medium-sized tumors
with existing preoperative anosmia. Nevertheless, based on
our results, it seems more prudent at this time to use TCA
for the majority of OGMs.

Keywords Craniotomy - Endonasal - Endoscope -
Endoscopic - Eyebrow - Meningioma - Olfactory groove -
Orbital rim - Supraciliary - Transsphenoidal

Introduction

Olfactory groove meningiomas (OGMs) account for 4—
13% of all intracranial meningiomas [1, 2, 8, 33].
Surgical removal is the treatment of choice in larger
tumors with frontal lobe compression. Gross total resec-
tion with removal or fulguration of the surrounding dura
mater and involved bone reduces the risk of recurrence.
Options for removal of these tumors include variations
of the pterional or bifrontal craniotomy, endonasal en-
doscopic and supraorbital minicraniotomy [4].

The endonasal endoscopic approach (EEA) for OGM is the
most controversial of the approaches, and critics argue that the
limited view between the orbits and difficult reconstruction
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anatomy behind the frontal sinus result in a suboptimal extent
of resection and a high rate of postoperative cerebrospinal
fluid (CSF) leakage [4]. In a review of the literature from
2000 to 2010, Komotar et al. [6] found that gross total resec-
tion (GTR) was only achieved in 63.2% using an endonasal
endoscopic approach, whereas transcranial approaches (TCA)
achieved a GTR in 92.8% [23]. Likewise, the CSF leak rate
was 31.6% in the EEA group and 6% in the TCA group, and
anosmia was present universally in the endonasal patients.
However, this study included only a small number of EEA
cases and was performed during the early phases of the devel-
opment of this procedure. For this reason, we elected to revisit
this question and review the more current literature to compare
outcomes of TCA with EEA to see if experience and novel
reconstruction techniques have improved on outcome.

Methods

This study was approved by the Institutional Review
Board (IRB 6060088601). The methodology of our sys-
tematic review process was based on the PRISMA guide-
lines [30]. We performed a systematic review of recent
literature using the PubMed database for the period be-
tween January 2011 and June 2016 to compare the TCA
with the EEA for resection of OGMs. The following key
words were queried singly and in combination: meningi-
oma, olfactory groove, endoscopic, transcranial and ap-
proaches. All publications in the English language exam-
ining outcomes after surgery during this period for OGMs
were selected. As the previous review by Komotar et al.
[30] included reports between 2000 and 2010, during the
early phase of the endoscopic approach to OGM, we did
not include reports prior to 2010. Editorials, commentar-
ies, review articles, articles of technical note about the
approaches and anatomic studies were excluded because
they did not include original data. Also excluded were
articles containing mixed data (for instance, OGM with
planum and tuberculum sella meningioma) that have de-
scribed outcomes together for the entire group and those
studies that completely lack data regarding outcome. The
date of last search was June 2016.

All the included studies were reviewed and scrutinized
for study design, methodology, patient characteristics and
primary findings by an independent researcher. The total
number of patients for each study was extracted and di-
vided into cohorts according to treatment strategy.
Selected studies were classified as either TCA or EEA.
The TCA group was comprised of patients undergoing
craniotomy for excision of OGMs. No distinction was
made based on the type of TCA. All TCA approaches—
subfrontal (unilateral and bilateral), fronto-temporal, ante-
rior interhemispheric and lateral supraorbital—were all
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included under the TCA category. Patient characteristics,
preoperative symptoms, extent of resection, visual and
olfactory outcome, postoperative complications, mean
follow-up and recurrences were extracted and analyzed
for each of these groups individually and then compared.
The extent of resection was documented as either gross
total resection (GTR) or subtotal resection (STR).
Simpson grades I and II were categorized under GTR
and Simpson grades III and IV as STR. This method
was followed as most (70%) of the papers reviewed pre-
sented their data as either GTR or STR without specifying
the exact Simpson grading in their series. In studies where
patients have undergone multiple surgeries, the percent-
ages of GTR and STR mentioned in those series were
considered. Visual outcomes were classified into
“improved,” “stable” and “worsened” groups and com-
pared between TCA and EEA cohorts. The assessment
of postoperative visual function consisted of formal visual
field testing in some reports and subjective patient assess-
ment in others, but these were considered together for this
analysis. The interpretation of these results is limited by
an unquantified level of bias. As this review comprised
case series and case reports only, an assessment of bias
was made only on the outcome level rather than at the
individual study level.

Statistical analysis

Data from the individual studies were combined by cohort.
Percentages and proportions were used to compare the data.
Statistical analyses of categorical variables were performed
with Fisher exact test and Student’s t-test (for unpaired data)
using Graphpad PRISM 7.0Aa (San Diego, CA). A p value <
0.05 was considered statistically significant.

Results

We identified 109 studies related to OGMs. After remov-
ing the duplicates and studies published prior to
December 2010, 44 studies remained. Of these, 21 studies
were excluded because they were purely anatomical, did
not contain original data, did not separately mention the
outcomes between TCA and EEA or were just technical
notes. In the end, 23 studies were selected for review. Of
the 23, there were 13 TCAs, 8 EEAs and 2 that compared
TCA with EEA [4, 9]. The data from these last two stud-
ies [4, 9] were separated into TCA and EEA groups and
included in the main cohort, thereby giving us a total of
15 transcranial and 10 endoscopic studies with data for
analysis and comparison (Fig. 1).

The details of each group with regard to the first author,
year of publication, patient characteristics, outcome and
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Fig. 1 Flow diagram showing
the systematic analysis
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complications have been tabulated and presented in Tables 1
and 2. Of the 15 reports in the TCA group, 12 were retrospec-
tive, 2 were prospective and 1 was a prospective observational
study. Among the ten EEA reports, five were retrospective,
and five were case reports.

TCA cohort

There were 444 patients in the TCA group; 39.85% (169/
424) of them were males. The mean age at presentation
was 56.3 years. The most common presenting symptoms
were anosmia, present in 249 of the 434 reported cases
(57.37%), followed by headache (194/384, 50.5%), visual
disturbances (197/431, 45.7%), behavioral changes (180/
415, 43.37%) and seizures (60/321, 18.69%). There were
five patients (5/431) with incidental meningiomas (1.16%),
and 10.05% of patients had prior surgery (19/189). The
mean tumor diameter was 4.61 (£1.17) cm.

EEA cohort

There were 101 patients in the EEA group of which
28.7% were males. The mean age was 51.7 years. The
most common presenting symptom in this cohort was vi-
sual disturbances, seen in 26 of the 77 reported cases
(33.7%), followed by behavioral changes (23/80-28.7%),
headache (22/82-26.8%) and anosmia (21/82-25.6%).
Incidental meningiomas were seen in 18.2% (15/82) and
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seizures were present in 17.5% (14/80) of patients at pre-
sentation. The mean tumor diameter was 3.55 (£0.58) cm
(p = 0.0589).

Outcomes

The outcome with regard to extent of resection, postoperative
improvement in symptoms, postoperative complications, peri-
operative mortality and postoperative recurrence is presented
in Table 4 and Fig. 2.

Extent of resection

Gross total resection (GTR) included Simpson’s grades I and
II. GTR was achieved in 90.9% (404/444) in the TCA group
and 70.2% (71/101) in the EEA group (p < 0.0001).
Subtotal resection (STR) was 29.7% (30/101) in the EEA
group and 9% (40/444) in the TCA group (p < 0.0001).

Visual and olfactory outcomes

Of the patients with preoperative visual disturbances, 80.7%
(21/26) of patients in the EEA cohort had an improvement in
vision compared to 12.8% (29/226) in the TCA group
(p < 0.0001). None of the patients had postoperative worsen-
ing of vision in the EEA group while postoperative visual
worsening was seen in 6.63% (15/226) patients in the TCA
cohort (p = 0.37).
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Study characteristics of the endonasal endoscopic approach (EEA) for olfactory groove meningioma resection

Table 2

Recurrence

Mean

Periop

Postop Postop visual outcome

Extent of

Mean

Preop evaluation

Mean
age

No. of Male

Study

Author/year

resection

patients patients

design

Improved Stable Worse Mortality Follow-

Total Subtotal CSF

Diameter
(CMS)

Visual

(Years) Loss of

up

leak

disturbances

smell

(months)

34.5

CS

Kim/2011 [21]

225
332

41.5
50

CS

Liu/2011 [26]

CS

Zhang/2012 [55]

23.6
14

33
2.5

52.1

Padhye/2012 [37]

58.3

CS

Skorek/2013 [46]
Khan /2014 [20]

3.8
4.1

53.6

RS

Koutourousiou/2014 RS

322

15 13

20

30

15

18 57.1

50

[25]
Almeida/2015 [9]

Banu/ 2016 [4]

49

53.1

10

RS

3.6

67.3

RS
RS

50.2

Hayhurst/2016 [49]

In the TCA group, olfaction was lost in 61.9% (156/252) of
the patients in whom it was reported. Olfaction is not reported
in most EEA reports since it is assumed to be lost in all patients.
Therefore, statistics cannot be performed on this data point.

Postoperative complications

CSF leak was found to be significantly higher in the EEA
cohort (26/101: 25.74%) compared to the TCA cohort (28/
444: 6.3%; p < 0.0001) as was the chance of meningitis
(TCA 5/444: 1.12%, EEA 5/101: 4.95%; p = 0.023).

The occurrence of other complications such as epilepsy
(TCA 19/444: 4.27%, EEA 2/101: 1.98%), hydrocephalus
(TCA 9/444: 2.02%, EEA 4/101: 3.96%), infection (TCA
9/444: 2.02%, EEA 4/101: 3.96%) and stroke (28/444:
6.30%, 3/101: 2.97%) was not found to be significantly dif-
ferent between the two cohorts.

While there was no perioperative mortality in the EEA
cohort, there was a 2.47% (11 of the 444 patients) periopera-
tive mortality in the TCA cohort (p = 0.23).

Recurrences

Recurrences were documented in 7/90 patients (7.77%) in the
EEA cohort compared to 31/441 (7.02%) in the TCA cohort
(p = 0.8224). However, the TCA cohort had a significantly
longer mean follow-up (65.39 + 29.19 months) compared to
the EEA cohort (22.6 = 17.01 months) (p = 0.0030).

Discussion

Our study demonstrates that, despite improvement of the en-
doscopic technique, the results of the TCA are still superior to
the EEA for treating OGMs. If preservation of neurological
function is considered a primary goal, then TCA would be the
preferred approach in most patients with OGM and preserved
preoperative olfaction since EEA universally leads to loss of
olfaction. Moreover, those patients with exiting preoperative
anosmia tend to have larger tumors extending beyond the mid-
orbit and up the back wall of the frontal sinus; TCA is also
preferable for these patients to achieve GTR or Simpson grade
I or II with low morbidity. However, visual outcome may be
better with EEA; thus, there may be a subgroup of patients
with predominantly visual symptoms and appropriately sized
and located tumors that may be amenable to EEA. However,
loss of olfaction is almost inevitable, and risk of CSF leak is
still on the order of 25%, so careful discussion must be had
with the patients prior to embarking on an EEA. There is only
a single case report in the literature where, in a patient with a
small, unilaterally positioned OGM, the surgeons were able to
preserve olfaction with the EEA. However, this is an atypical
case, and in general EEA results in anosmia [54].

@ Springer
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Historical context

The traditional approach to OGMs has been the transcranial
approach. The subfrontal approach (either bifrontal or
unifrontal), pterional and fronto-temporal approaches, lateral
supraorbital and trans-glabellar approaches, and anterior inter-
hemispheric approach have all been utilized to approach and
resect OGMs. These approaches may involve extensive bone
removal, transgression of the frontal sinus with increased risk
of CSF leak and meningitis, various degrees of brain retrac-
tion, narrow working angle and the late visualization of criti-
cal neurovascular structures [34, 36, 39, 43, 47, 50]. However,
complete removal of tumors is likely, and tumors that extend
beyond the lamina papyracea or up to the back wall of the
frontal sinus generally require a craniotomy for complete
removal.

Over the last 10 years, EEA has been increasingly utilized
to remove OGMS with several potential advantages over
TCA. EEA provides wide visualization of the midline skull
base, complete resection of all abnormal bone and dura under
the tumor, early devascularization of the meningioma and di-
rect visualization of the neurovascular structures of the
suprasellar and infrachiasmatic region from below. This al-
lows a safe tumor resection with minimal neurovascular ma-
nipulation, easy decompression of the bilateral medial optic
canals, lack of brain retraction and no scar on the skin [7, 10,
12, 16, 17, 25]. The disadvantages of EEA, however, are the
increased risk of CSF leakage, which necessitates repeat sur-
geries for repair and a potentially higher risk of postoperative
meningitis and abscess, and the inevitability of anosmia,
which is not a fait accompli when performing a craniotomy,
particularly in the smaller tumors that presumably would be
the best candidates for EEA [25]. The other important limita-
tion of EEA is the inability to see laterally beyond the lamina
papyracea and the difficulty in reaching high up behind the
frontal sinus [23, 25].

Our literature review has demonstrated that 101 patients in
10 published series have undergone EEA resection of OGMs
in the last 6 years (2011-2016). This is a significant increase
from the previous 10 years (2000-2010) when 3 series were
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published totaling 19 patients [23]. This indicates a definite
trend toward increasing utilization of EEA for resection of
OGMs over the last few years. However, it is unclear whether
the literature supports such an expansion in the use of EEA.

Patient selection

When we compared the initial symptoms of patients chosen
for TCA versus EEA, we found a higher percentage of patients
in the TCA cohort had loss of smell, headache and behavioral
disturbances compared to patients in the EEA cohort, and this
difference was statistically significant (p < 0.05) (Table 3).
These symptoms are markers for larger tumors. The incidental
meningiomas were more common in the endoscopic cohort.
This difference could be due to the fact that patients with large
symptomatic tumors were more likely to be operated on via
TCA, while patients with a relatively smaller incidental me-
ningioma might prefer to avoid a craniotomy. However, the
smaller tumors are the very same tumors where olfaction can
be preserved through a TCA and is inevitably lost through
EEA.

Extent of resection

The goal of meningioma surgery is safe gross total tumor
resection irrespective of the approach. The gross total resec-
tion (Simpson’s grade I and II) rate was significantly better in
patients who underwent TCA compared to the EEA approach.
Koutourousiou et al. [25] in their paper on endoscopic
endonasal resection of olfactory groove meningiomas rightly
pointed out that most series mention Simpson grade I and II
resections together. In their series, they achieved a Simpson
grade I resection in 66.7% of patients (in patients planned for
GTR), in line with most traditional open approaches where
Simpson grade I resection varies from 23.8% to 84.6% [2, 5,
18]. In our review, we also found that a significantly higher
number of patients in the endoscopic group had STR
(Simpson grade III and IV) compared to open approaches.
This seems to be a concern with the endoscopic approach.
Neurosurgeons are either able to achieve Simpson grade |
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Table 3  Patient and tumor characteristics in transcranial and endoscopic olfactory groove meningioma resection studies
TCA EEA p value
No. %o No. %
Publications 15 10
Total patients 444 101
Male patients 169/424 39.85% 29/101 28.70% 0.0401
Mean age (years) 56.3 51.7
Preop symptoms
Loss of smell 249/434 57.37% 21/82 25.60% <0.0001
Visual disturbances 197/431 45.7% 26/77 33.70% 0.0613
Headache 194/384 50.5% 22/82 26.80% 0.0118
Seizures 60/321 18.69% 14/80 17.50% 0.8732
Behavioral disturbances 180/415 43.37% 23/80 28.70% 0.0180
Incidental 5/431 1.16% 15/82 18.29% <0.0001
Tumor characteristics
Prior surgery 19/189 10.05% 15/96 15.60% 0.1801
Mean diameter(cm) 4.61 £1.17 3.55+£0.58 0.0589

excision or they are left with a residual tumor (adherent to the
brain and neurovascular structures) leading to subtotal resec-
tion. There is no scope for a Simpson grade 2 resection with
EEA. This was highlighted in a study by Almeida et al. [9]. In
their series, the transcranial group had 20% grade I, 70% grade
IT and 10% grade IV excision, and the endoscopic group had
70% grade I, 0% grade II and 30% grade IV excision. The
reason for the lack of grade 2 resection is that the ability to
coagulate the dural tail is lost in EEA based on the limited
field of view, especially if the dural tail extends laterally over
the skull base. Hence, tumors with a dural tail extending lat-
erally may not be good candidates for EEA, whereas those
with no tail may be more appropriate.

Size influencing GTR

For suitable candidates, EEA is capable of achieving a grade I
excision because of the inevitable removal of the bony base.
Koutourousiou et al. [25] were able to achieve a grade I exci-
sion in 90.5% of the tumors measuring <40 mm and only
45.8% in tumors >40 mm. The lack of an arachnoid plane
and large tumors with lateral and anterior tumor extension
are seen to limit the extent of resection in the endoscopic
endonasal approach. However, tumors <40 mm are precisely
the tumors that have intact preoperative olfaction and where
olfaction can be preserved after TCA [25]. Moreover, smaller
tumors are less likely to invade the cribriform plate and less in
need of bone removal [25]. For TCA, on the other hand, size
does not seem to significantly influence GTR. Studies on open
TCA of small (<35 mm) meningiomas (Puppa et al. [41])
showed a GTR of 100%, and TCA for giant (>60 mm)
OGMs (Tomasello et al. [53]) showed a GTR of 94.4%. In

this review, we found GTR of 90.9% in patients who
underwent TCA with the mean tumor diameter being 46 mm.

Outcomes
Vision

In this review, we found a significant improvement in postop-
erative visual outcome in patients who underwent endoscopic
resection. Further, there was no deterioration of vision follow-
ing EEA, while worsening was seen in 6.63% of patients with
TCA. Technically, both approaches attempt to achieve decom-
pression of the optic apparatus. While the transcranial ap-
proach may involve opening up the optic canal for early iden-
tification of the optic nerve [27, 35], manipulation of the optic
apparatus may be required to reach and remove tumors located
below the chiasm. The better outcomes achieved with EEA
could be attributed to the technical advantage of being able to
decompress from below with minimal manipulation of the
optic apparatus [3, 11, 14, 22, 24]. However, the pitfall with
trying to make a direct comparison is that the microsurgical
series have tumors of different sizes compared to the endo-
scopic group where most of the tumors are <40 mm. A selec-
tion bias was also found whereby surgeons are sub-selecting
smaller OGMs for EEA, especially the tumors that are poste-
riorly located along the olfactory groove and are causing vi-
sual compromise. These are the patients whose vision would
benefit most from an endoscopic decompression of the chiasm
from below, even with a sub-total resection of the tumor. In
addition, most of the microsurgical series reviewed had data
spanning 2 decades. Whether the refinements in microsurgical
techniques during this time could have made a difference to
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the visual outcome in patients undergoing TCA is possible but
remains speculative. Further, the degree of visual compromise
at presentation, duration of symptoms and patient age may all
contribute to the outcome [28, 31, 44].

Olfaction

Loss of olfaction can cause profound psychological prob-
lems affecting occupation and quality of life [48, 52]. In
this review, olfaction was lost in 61.9% (156/252) of the
patients in the TCA group. Unfortunately, most EEA stud-
ies do not document olfactory function after resection of
OGM since it is assumed to be lost in all patients with
removal of the cribriform plate. Transcranial approaches
seem to have a better chance of preserving olfaction than
endoscopic approaches. In a study by Banu et al. [4],
which compared the supraorbital approach with endoscop-
ic and combined approaches for OGMs, anosmia occurred
in 100% of patients who underwent EEA and combined
approaches, while only 57.1% of the supraorbital patients
developed postoperative anosmia. A study by Jang et al.
[19] found that preservation of olfaction was better in pa-
tients without preoperative olfactory dysfunction, size
<40 mm (<40 mm: 78.6%, >40 mm: 42.3%; p = 0.035)
and with fronto-lateral approaches. Although a single case
has been reported of olfactory preservation by EEA to re-
move a small unilateral OGM, this is highly atypical [19].

The impact of the inevitability of the loss of olfaction on
approach selection is significant. In patients with intact preop-
erative olfaction, EEA is less appealing since anosmia will
occur. These patients tend to have smaller tumors that might
be more anatomically suitable for EEA. However, the larger
tumors with preoperative anosmia may extend too far laterally
for EEA. Hence, only medium-sized tumors with impaired
olfaction are best suited for EEA. Stereotactic radiosurgery
(SRS) is another option to consider in the management of
OGMs. SRS can be used either up front in a select group of
patients with appropriately sized tumors or as an adjuvant for
residual tumors after partial resection. Control rates of 95%
with preservation of olfaction in 100% have been reported
[15]. These data further support the concept of TCA to pre-
serve olfaction even at the risk of leaving a small amount of
invaded dura at the skull base since SRS may control further
tumors growth without causing anosmia.

Complications

CSF leak

In this review, patients with EEA had a significantly higher
rate of postoperative CSF leak and meningitis compared to

patients undergoing TCA. Koutourousiou et al. [25] in their
study of endoscopic endonasal surgery for OGMs reported a
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postoperative CSF leak rate of 30%. They found the configu-
ration of the free surface of the meningioma to be the single
significant factor associated with increased CSF leak rates.
The importance of the learning curve was also highlighted in
that study, with the CSF leak rates decreased to 20% in their
most recent 15 cases. Banu et al. [4] similarly reported CSF
leak in 16.6% of their EEA cases.

The fact that even this more updated literature review, tak-
en from years when the nasoseptal flap was in use in all ad-
vanced centers for skull base reconstruction, still shows such a
high rate of CSF leak indicates that the anterior cranial fossa
remains a difficult area to close. While CSF leak rates are
declining for other pathologies in other locations, the leak rate
remains fairly high for OGMs. The posterior wall of the fron-
tal sinus and the area of the crista galli are difficult to cover
with a nasoseptal flap.

The learning curve

We compared this review of literature done for the time period
between 2011 and 2016 with another review that compared
open and endoscopic approaches for OGM between 2000 and
2010 published by Komotar et al. [23] (Tables 4 and 5). As
shown in Table 5, there is little difference in either the TCA or
the EEA cohorts between the two time periods, with the ex-
ception of EEA volume. The number of patients who have
undergone endonasal endoscopic resection of OGM has gone
up more than five fold in the last 6 years. There is a small
increase in the percentage of GTR from 63.2% to 70.2% with
a slight reduction in STR from 36.8% to 29.7%. The CSF leak
rates were also marginally reduced from 31.6% to 25.7% in
the present review but continue to be significantly higher than
for the TCA approaches. The lack of substantial improvement
in the outcomes for OGMs should give pause to those strongly
supporting EEA for OGMs.

Limitations
The various limitations of this study are:

1. Heterogeneity between the two cohorts. The mean tumor
diameter was greater in the TCA cohort. However, this
would only favor better results in the EEA group, which
was not the case. The EEA cohort had limited follow-up
(mean, 22.6 months) than the TCA group (mean,
65.39 months). Longer follow-up is necessary to evaluate
the long-term outcome and recurrence rates in the endo-
scopic cohort.

2. The study involves published literature from multiple cen-
ters and multiple surgeons. Study heterogeneity was sub-
stantial with various study designs, methodologies and
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Table 4  Operative outcomes and complications in transcranial and endoscopic olfactory groove meningioma resection studies

TCA EEA p value
No. % No. %
Extent of resection
Gross total resection 404/444 90.99% 71/101 70.29% <0.0001
Subtotal resection 40/404 9.0% 30/101 29.7%% <0.0001
Visual outcome
Improved 29/226 12.83% 21/26 80.70% <0.0001
Stable 39/226 17.25% 526 19.20% 0.7868
Worse 15/226 6.63% 0 0.00% 0.3776
Olfactory outcome
Postop anosmia 156/252 61.90% N/A*
Postop complications
CSF leak 28/444 6.30% 26/101 25.74% <0.0001
Epilepsy 19/444 4.27% 2/101 1.98% 0.3950
Meningitis 5/444 1.12% 5/101 4.95% 0.0229
Hydrocephalus 9/444 2.02% 4/101 3.96% 0.2742
Infection 9/444 2.02% 4/101 3.96% 0.2742
Stroke 28/444 6.30% 3/101 2.97% 0.2391
Periop mortality 11/444 2.47% 0/101 0% 0.2305
Mean follow-up(months) 65.39 £29.1 22.6+17.01 0.0030
Recurrences 31/441 7.02% 7/90 7.77% 0.8224

N/A, not applicable

*Assumed to be lost in all patients

patient populations. This heterogeneity prevented true
meta-analysis or multivariable statistics.

3. The outcome reporting bias within individual studies adds
to the limitation of this review. Inadequate or incomplete
data among the published literature compound the prob-
lem. It is important for researchers/clinicians/editors to
make it mandatory to incorporate a minimum data set

Table 5 Comparison of literature review

Komotar et al. 20002010 Present review 2011-2016

Open/TCA No. % No. %
Publications 20 15
Patients 474 444
GTR 414/446 92.8% 404/444 90.99%
STR 32/446 7.2% 40/444 9.0%
CSF leak 26/443 6% 28/444 6.30%
Komotar et al. 2000-2010 Present review 2011-2016
Endoscopic/EEA
Publications 3 10
Patients 19 101
GTR 12/19 63.2% 71/101 70.2%
STR 7/19 36.8% 30/101 29.7%
CSF leak 6/19 31.6% 26/101 25.74%

when publishing a report for a particular pathology. For
instance, in patients undergoing surgery for OGM, age,
tumor size, preoperative anosmia/visual disturbance, prior
surgery, Simpson’s grading, postoperative anosmia/visual
outcomes, CSF leaks, mortality, follow-up duration and
recurrence rates should be the minimum data that need to
be presented. This would help in a thorough comparison
between various approaches in the future.

Conclusion

In the resection of OGM, the recent literature continues to
favor TCA for its higher gross total resection rates with
lower postoperative CSF leaks irrespective of tumor size.
SRS may also be an option for smaller tumors without
significant mass effect or small residual tumors after sur-
gery, and olfaction preservation is quite high. EEA may
be an option in selected cases where visual improvement
is the main goal of surgery and postoperative anosmia is
acceptable to the patient or in medium-sized tumor with
existing preoperative anosmia. Nevertheless, based on our
results, it seems more prudent at this time to use TCA for
the majority of OGMs.

@ Springer
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Comments

The authors performed a systematic review of the recent literature to
compare the transcranial approach to endoscopic endonasal approach
for resection of olfactory groove meningiomas. The first thing to
mention is clearly clarifying what an OGM is. So a tuberculum
sella or planum sphenoidale meningioma with a higher risk of
visual pathway compression is theoretically excluded. As has been
shown previously, in this particular subset (OGMs compared to
tuberculum sella meningiomas), there is not much benefit from the
endonasal approach. The minimally invasive transcranial approaches
[whether fronto-lateral or lateral supraorbital (LSO) craniotomies] are
clearly better choices with fewer complications regarding CSF leaks
and much better resection rates. The fate of visual improvement,
albeit not confirmed by the literature in this study, is dependent on
minute microsurgical dissection of the tumor from the visual appa-
ratus. However, many patients with true OGMs who are possible
candidates for endonasal approaches (in terms of size and extension)
are not symptomatic for visual pathway compression, or, if having
larger tumors, are therefore not suitable candidates for an endonasal
approach. So the argument for visual improvement via an endonasal
technique becomes irrelevant. The olfactory groove is a lost territory
for the endonasal approach, and although I am an advocate for
expanded endonasal techniques, I feel the endonasal approach is
not an appropriate choice for true OGMs.
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NY, USA
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