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OLFACTORY GROOVE MENINGIOMAS

Surgical technique and follow-up review
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Abstract - Background: Olfactory groove meningiomas comprise 4-10% of the intracranial meningio-
mas. Generally they give signs of brain compression due to great size they reach before diagnosis. In this 
study, the clinical outcome of patients with olfactory groove meningiomas surgically treated was analyzed.     
Method: 17 patients operated on from 1988-2006. Female: 16, Male: 1. Age: 19-76 years-old (mean=53.12± 
13.11). Follow-up: 1-209 months (mean=51.07±12.73. Bifrontal/bifrontal-bi-orbital approaches were used. 
Outcome was analyzed using survival/recurrence-free Kaplan-Mayer curves.    Results: 16 had WHO grade 
1; one grade 2 meningiomas. Resection Simpson’s grade 1 was in achieved in 64.7%, grade 2 in 29.4% and 
grade 3 in 5.9%. There was no recurrence during the follow-up. Global and operative mortality were 11.8%. 
Main postoperative complications were osteomielitis (11.8%) and pneumonia (5.9%).    Conclusion: Exten-
sive approaches allowed total resection of most olfactory groove meningiomas with no recurrence during 
the follow-up, but operative mortality and local complications were high.
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Meningiomas da goteira olfatória: técnica cirúrgica e resultados

Resumo - Introdução: Os meningiomas da goteira olfatória constituem 4-10% dos meningiomas intracra-
nianos. Geralmente eles causam sinais de compressão do tronco cerebral porque atingem grandes tama-
nhos antes do diagnóstico. Neste estudo foram analisadas os resultados do tratamento cirúrgico de pa-
cientes com meningiomas da goteira olfatória.    Método: 17 pacientes operados de 1988-2006. Mulheres: 
16. Homens: 1. Idade: 19-76 anos (média=53,12±13,11). Seguimento: 1-209 meses (média=51,07±12,73. Fo-
ram utilizados acessos bifrontal/bifrontal bi-orbital. A evolução clinica foi analisada usando curvas de so-
brevida e de sobrevida livre de doença de Kaplan-Mayer.    Resultados: 16 pacientes tinham meningioma 
WHO grau 1; um tinha meningioma grau 2. Ressecção Simpson grau 1 foi obtida em 64.7%, grau 2 em 
29.4% e grau 3 em 5.9%. Não houve recidiva durante o seguimento. A mortalidade global e a pós-opera-
tória foram 11.8%. As principais complicações pós-operatórias foram osteomielite (11.8%) e pneumonia 
(5.9%).    Conclusão: Abordagens extensas possibilitaram ressecção total da maioria dos meningiomas da 
goteira olfatória sem recidiva durante o seguimento, mas a mortalidade operatória e as complicações lo-
cais foram altas.
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Olfactory groove and tuberculum sellae menin-
giomas are the most frequent tumors located in the 
fronto-basal midline. Despite being separated in its 
origin by a short distance, they have quite different 
clinical, radiological, and anatomical relationships. 
Olfactory groove meningiomas comprise 4 to 10% of 
the intracranial meningiomas1-3. These tumors origi-
nate in the transition of the cribform plate and pla-

num sphenoidale and the first structures they reach 
are the olfactory nerves, but symptoms resultants 
from this compression are frequently neglected. 

Usually they are diagnosed when they cause men-
tal deterioration or seizures because of its great size3-6. 
Therefore, the size of these tumors is a major prob-
lem for their surgical treatment. In addition, the fre-
quent invasion of the paranasal sinuses, the possibil-



796	 Arq Neuropsiquiatr 2007;65(3-B)

ity of cerebrospinal leak and infection, become com-
plete removal of these tumors a challenge4.

In this study, the clinical outcome of patients with 
olfactory groove meningiomas surgically treated was 
analyzed with emphasis to the surgical approaches, 
microsurgical anatomy, extension of resection and 
recurrence.

Method
Patient population – Fronto-basal meningiomas com-

prised 12.6% (41) and olfactory groove 5,2% (17) of 325 
patients with a radiological diagnosis of intracranial me-
ningioma assisted from 1984 to 2006 at the Division of Neu-
rosurgery of the Hospital das Clínicas - Ribeirão Preto Med-
ical School. The design of this study was a retrospective 
review of data on 17 consecutive olfactory groove meningi-
omas submitted to surgical treatment. Diagnosis of tumors 
was performed using computed tomography (CT) scans 
and/or magnetic resonance images (MRI) of the skull. All 
patients had grade 1 meningiomas according to the histo-
pathological WHO classification7, 16 patients presented be-
nign grade I meningiomas (8 transitional, 7 meningothelial, 
1 secretory), and 1 had grade 2 (atypical) meningioma.

Clinical findings – There was a great female predomi-
nance (average female/male rate of 16:1) and age ranged 
from 19 to 76 years-old (mean=53.12±13.11). Follow-up 
ranged from 1 to 209 months (mean=63.8±16.3). The clini-
cal findings presented at diagnosis by the patients olfacto-
ry groove meningiomas were headache in 11, anosmia in 
5, and seizures in 5 patients.

Surgical treatment – The goal of the surgical treatment 
was complete resection of tumor and resection of the du-
ral attachment and involved bone whenever possible. The 
patients were operated on using microsurgical techniques 
and special attention was done to preoperative evaluation 
of the size and position of the frontal sinus, presence of hy-
perostosis and the relationship between the tumor and the 
anterior cerebral arteries using CT scans and MRI.

Most tumors of the olfactory groove were operated on 
through a bifrontal approach with resection of one orbit-

al rim. More recently we have used the bifrontal approach 
above the frontal sinus for these tumors. For the bifrontal 
craniotomy (Fig 1), the patient is placed in the supine po-
sition and the scalp incision is bicoronal. A lumbar drain 
is implanted preoperatively for eventual CSF drainage for 
brain relaxing. The skin flap is elevated and the perioste-
um is cut along the superior temporal lines and posteri-
or to the coronal sutures, providing a large flap centered 
in the frontal base for covering the frontal sinus and the 
floor of the anterior fossa, after tumor resection. The cra-
niotomy is performed with two paramedian frontal burr 
holes (behind the hair line) and another posterior to the 
zygomatic process, in the fronto-orbital transition, for re-
section of orbital rim. Other burr holes may be necessary 
and when the frontal sinus is large, a window may be per-
formed in the anterior wall of the frontal sinus from a small 
burr hole for facilitating the anterior section of the crani-
otomy. The posterior wall of the frontal sinus is resected, 
the mucosa is exenterated and the remaining of the sinus 
is treated with an antiseptic solution and occluded with 
peaces of muscle, for preventing postoperative infection. 
The dura-mater is opened parallel to the base of the fron-
tal and the superior sagittal sinus is sutured and cut to-
gether with the falx cerebri, allowing partial exposure of 
the tumor. Gentle postero-lateral retraction of the frontal 
poles allows better exposition of the tumor. The tumor is 
debulked for allowing its displacement from the brain sur-
face and it is piecemeal resected, exposing the anterior ce-
rebral artery and the optic nerves. The involved dura and 
bone is resected whenever possible and after resection of 
the involved bone the floor of the anterior fossa is covered 
with fascia lata and fat graft sutured to the adjacent du-
ra-mater and to the dura-mater of the tuberculum sellae. 
The periosteum is reflected over the frontal sinus and an-
terior fossa and the dura-mater is sutured to the perioste-
um, close to the cranial base, providing an isolation of the 
subarachnoidal space from the paranasal sinuses. The win-
dow in the frontal sinus is closed. 

The extent of resection was assessed macroscopically 
during surgery and postoperatively using CT or MR imag-
ing 48 hours and 6 months after operation. Extent of re-
section was classified according Simpson8: 1. Complete re-
section of tumor, dural attachment and involved bone; 2. 

Fig 1. Bifrontal craniotomy with orbital rim 

resection approach for olfactory groove 

meningiomas. (A) Positioning of the pa-

tient with a lumbar drain that can be 

opened if brain relaxation is needed. (B) 

Burr-holes. Two bur-holes are placed para-

median under the hair line, one retrozy-

gomatic, one above the nasion and one 

lateral on the contralateral frontal bone. 

The craniotome and resection of the or-

bital rim are done in the same way as the 

fronto-orbito-temporal craniotomy.
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Complete resection of tumor and coagulation of dural at-
tachment; 3. Complete resection of tumor, no dural coag-
ulation; 4. Partial removal of tumor; and 5. Biopsy. Elev-
en (64.7%) patients had grade 1 resection, 5 (29.4%) had 
grade 2, and one had grade 3 (2.4%).

Functional outcome – The preoperative, postoperative 
(first 10 days) and the follow-up outcome were analyzed 
using the Karnofsky Performance Scale (KPS) to measure 
the degree of disability. Patients were classified into one 
of three groups. 1) Normal function or minimal symptoms 
and ability to work (KPS score 80-100), 2) Independent but 
not able to work (KPS score=70), and 3) Moderate or severe 
disability (KPS score ≥50). For patients who experienced tu-
mor recurrence and consequent clinical deterioration, the 
best KPS score obtained during the follow-up course was 
used. For patients who died during the immediate postop-
erative course, the KPS score acquired before death was 
used to indicate both the immediate postoperative and fol-
low-up scores. Four patients did not attend 6 months fol-
low-up due to death or end of follow-up and they did not 
receive a KPS score at this time. 

Follow-up was analyzed using the Kaplan-Mayer sur-
vival and recurrence free survival (RFS) curves comparing 
patients in relation to location of tumor, sex, and extent 
of resection. 

Statistical analysis – Statistical analysis was performed 
using the Chi-square and Fisher exact tests for comparing 
proportions, the Mann-Whitney test for comparing medi-
ans, and the log-rank test for comparison of survival curves 
and rates. An α-error probability not exceeding 5% was 
considered significant for two-tailed probability tests. The 
tests were performed using Graph Pad PRISM (version 3.0; 
Graph Pad Software Inc. San Diego, CA, USA).

Results
Survival and recurrence – Figure 2 presents the 

survival curves for patients with olfactory groove me-
ningiomas. The 5-year and the 10 year survival esti-
mates were 83.9%. There was no recurrence among 
patients with olfactory groove meningiomas.

Mortality and morbidity – Four (23.5%) patients 
with olfactory groove meningiomas, died during the 
follow-up. Operative mortality (during the first 30 

postoperative days) was 11.8% (2 patients). Causes 
of death were hemorrhage and pulmonary infection. 
Two other patients died during the follow-up due to 
causes not related to the tumor. 

Four patients with olfactory meningiomas had lo-
cal postoperative infection (soft tissue in 2, epidural 
empiema/osteomyelitis in one, and osteomyelitis in 
one), one developed a postoperative transient mono-
paresis, one a transient dysphasia, 2 patients devel-
oped epileptic seizures and one patient developed 
postoperative brain edema and another presented 
a transient ptosis of the upper lid. Urinary infection, 
pulmonary infection and sepsis were observed in one 
patient with OG meningiomas (death).

Postoperative functional outcome – Preopera-
tive, immediate postoperative and follow-up func-
tional disabilities assessed by KPS are presented in 
Table. The scores were similar (Chi-Square test, df=2, 
p=0.2733), for patients that returned to work (KPS 
80-100).

Discussion

Surgical treatment – The treatment of olfacto-
ry groove meningiomas is predominantly surgical. 

Fig 2. Survival curve for patients with olfactory groove menin-

giomas (n=15).

Table. Preoperative, postoperative, and follow-up functional status*.

Functional status KPS score Preoperative Immediate 

postoperative

Follow-up

Nº of patients 17 16 13

Normal or minimal symptoms & working 80-100 12 (70.6%) 10 (62.5%) 9 (69.2%)

Independent, not working 70 4 (23.5%) 5 (31.3%) 3 (23.1%)

Moderate or severe disability 50 1 (5.9%) 1 (6.2%) 1 (7.7%)

* There was no significant difference for patients that returned to work (KPS 80-100) for all evaluations (Chi-Square test, df=2; p=0.2733).
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These tumors reach great size before give symptoms, 
and the size tumor and the invasion of the parana-
sal sinuses, are the major challenge for their surgical 
treatment3-6.

Endonasal approaches have been recently used 
for treating fronto-basal meningiomas9-11 but, despite 
of its advantages, most authors prefers intracranial 
approaches for resecting olfactory meningiomas3,4,6,12-15. 
We have used bifrontal craniotomy with or without 
unilateral orbital rim resection for resection of these 
tumors.

Survival – Survival of patients with fronto-bas-
al meningiomas depends on the histopathological 
grade of tumors. As all but one patient in our series 
were WHO grade 1 meningiomas, survival was not 
influenced by the tumor histology and it was similar 
between females and males.

Recurrence – Recurrence of olfactory groove me-
ningiomas is considered not frequent (0 to 13,6%5, 

6,12,14,15, but Obeid and Al-Mefty13 report that it is 
higher (average, 23%), reflecting incomplete resec-
tion of involved bone and regrow at the edge of 
previous surgical field. 

Many factors are imputed to influence on recur-
rence of all intracranial meningiomas. For some of 
then this role is incontestable but for others it is con-
troversial. Most authors agree that recurrence rates 
for patients with atypical or malignant meningio-
mas are greater than for patients with WHO grade 
116,17,20. Regarding age and sex, some authors related 
that the risk is increased and the delay of recurrence 
is shorter in younger patients and that there is no 
difference in the recurrence among sex for patients 
with all intracranial meningiomas8,18. Simpson8, in 
1957, established the recurrence of meningiomas 
according the extent of resection and since then 
other authors have confirmed his findings4,19,20. As 
there was no recurrence among patients with olfac-
tory groove meningiomas in our series, we could not 
confirm these findings. 

Mortality and morbidity – Operative mortality for 
resection of fronto-basal meningiomas in the old se-
ries varied from 10 to 67%(1,3), and most recent se-
ries report no or low mortality for olfactory menin-
giomas4,12,14,15. Mortality is associated with old age21,22. 
Operative mortality for patients with olfactory groove 
meningiomas was 11.8% (one due to hemorrhage 
and another due to pulmonary infection).

Morbidity after resection of groove meningiomas 
remains significant. Infection and cerebrospinal fluid 
leak are potential risks for entering the frontal sinus 

or the etmoidal cells. Exenterates the sinus mucosa, 
resection of the posterior wall of the frontal sinus 
and packing the sinus with muscle are important 
precautions to avoid these complications4,13. In our 
series, local postoperative complications were ob-
served in 23.5% of patients with olfactory groove 
meningiomas (soft tissue infection, epidural empie-
ma/osteomyelitis, and osteomyelitis). Transient ptosis 
of the upper lid was observed in 1 patient submitted 
to orbital rim resection, probably due to trauma to 
the orbital content.

Intraoperative complications include injury to 
cerebral vessels, mainly the anterior cerebral artery 
complex1,5,20, and this has been cause of partial re-
section4,5. In our series, postoperative neurological 
deficits in four patients with OG meningiomas (tran-
sient monoparesis in one and dysphasia in one, and 
2 patients with epileptic seizures).

Among systemic postoperative complications, 
pulmonary infection and pulmonary embolism are 
severe problems observed in patients underwent me-
ningioma resections, especially in patients who re-
cover without neurological deficits4 and many times 
they are responsible for death. In our series, sepsis 
(death), and pulmonary infection occurred in one 
patient each.

Postoperative functional outcome – Functional 
neurological outcome for patients with olfactory 
meningiomas generally is good. There was no sig-
nificant difference between the number of patients 
able to work (KPS 80-100) preoperatively and at 6 
months postoperative.

In conclusion, extensive approaches allowed to-
tal resection of most olfactory groove meningiomas 
with no recurrence during the follow-up, but opera-
tive mortality and local complications should be con-
sidered.
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