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Abstract 
Introduction and importance: Surgical resection of olfactory groove meningioma remains the 

cornerstone of treatment, with the goal of gross total resection (GTR) to minimize the risk of recur-

rence. This study details the presentation, surgical management, and long-term (six-year) follow-up 

of a 45-year-old female patient with large olfactory groove meningioma.

Case presentation: A 45-years female presented urinary and fecal incontinence, apathy, disinhibi-

tion, and progressive visual decline. Preoperative MRI revealed an extra-axial mass in the left frontal 

region measuring 4.5 × 5.7 × 5.7 cm, producing significant mass effect. The tumor was successful-

ly resected via a  bicoronal subfrontal approach, and histopathological analysis confirmed a WHO 

Grade I meningioma. Serial postoperative MRI and CT scans over a six-year follow-up period (2019–

2025) demonstrated marked initial tumor regression. However, a small residual lesion visible on the 

first postoperative scan showed gradual regrowth, culminating in a substantial recurrence by Sep-

tember 2025. At that time, the recurrent mass measured 5.2 × 3.4 × 4.55 cm and exhibited aggressive 

radiological features, including bone invasion and hyperostosis.

Clinical discussion: This case underscores the impact of residual tumor on long-term outcomes in ol-

factory groove meningioma’s. Although initial resection was a GTR that achieved substantial cytore-

duction, the presence of postoperative residue led to delayed but progressive recurrence, including 

bone invasion, despite benign histology.

Conclusion: These findings highlight that recurrence risk is shaped not only by WHO grade but also 

by residual tumor burden and local anatomical behavior. Long-term and careful radiological fol-

low-up is therefore essential when GTR cannot be achieved.
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INTRODUCTION
Olfactory groove meningioma’s (OGMs) are a distinct subtype of 

anterior skull base tumors originating from the arachnoid cap 

cells near the cribriform plate and frontoethmoidal suture. They 

account for 8% to 13% of all intracranial meningiomas [1–4]. 

A hallmark of OGMs is their insidious growth within a neurolog-

ically “silent” area, often allowing them to attain a considerable 

size before becoming symptomatic [5, 6]. The classic clinical triad 

includes anosmia, visual impairment, and frontal lobe personal-

ity changes, though anosmia is frequently an overlooked early 

sign [7–10].

Despite being predominantly benign (WHO Grade I), their prox-

imity to critical structures, such as the optic apparatus and fron-

tal lobes, makes their management complex [11, 12]. Surgical 

resection remains the cornerstone of treatment, with the goal of 

gross total resection (GTR) to minimize recurrence. The choice of 

surgical approach, whether traditional transcranial (e.g. bifrontal 

craniotomy) or endoscopic endonasal, is tailored to tumor char-

acteristics and surgical expertise [13, 14]. This report presents 

a six-year radiological follow-up of a recurrent OGM, illustrating 

the natural history of residual tumor and emphasizing the imper-

ative of long-term monitoring, adhering to the Revised Surgical 

Case Report (SCARE) 2025 guidelines [15].

Case presentation 
A  45-year-old female presented in January 2019 with a  sever-

al-month history of progressive behavioral changes, including 

apathy and disinhibition, urinary and fecal incontinence, and 

deteriorating vision. Cranial nerve examination revealed bilateral 

anosmia and reduced visual acuity. 

Pre-operative magnetic resonance imaging (MRI) revealed an 

extra-axial mass along the left frontal convexity, measuring ap-

proximately 4.5 × 5.7 × 5.7 cm (fig. 1). The mass was isointense to 

grey matter on T1- and T2-weighted sequences and demonstrat-

ed homogeneous contrast enhancement with a  small central 

necrotic area. It exerted severe mass effect, compressing both 

frontal lobes, causing significant vasogenic edema, and resulting 

in a notable midline shift to the right. These findings were highly 

suggestive of a meningioma. The patient underwent a bicoronal 

craniotomy and subfrontal approach for microsurgical tumor re-

section. The procedure was successful in achieving a significant 

(>95%) resection of the mass. Histopathological examination 

confirmed the diagnosis of a WHO Grade I meningioma. The pa-

tient’s post-operative course was uncomplicated. At discharge, 

her incontinence had resolved, and her family reported improve-

ment in her behavior.

Radiological follow-up and progression 

The patient was monitored with serial imaging over a six-year pe-

riod. The findings are summarized in table 1.

First follow-up (July 2019): A  postoperative MRI showed that 

most of the mass had been grossly totally removed. A  small 

remnant was noted in the inferior frontal region (fig. 2). The 

remnant showed slight enhancement, and an underlying area 

of encephalomalacia with edematous changes was noted in the 

left frontal region.

Second follow-up (November 2019): An MRI comparison 

showed no significant changes in the size or features of the 

residue. The remnant measured 3.8 cm in transverse diameter, 

1.7 cm in antero-posterior diameter, and 2 cm in cranio-caudal 

diameter (fig. 3). It exhibited diffuse enhancement with slightly 

thickened overlying meninges.

Third follow-up (August 2022): The MRI revealed focal poren-

cephaly and gliosis of the left frontal lobe. A  dural-based en-

hancing mass, measuring 4.8 × 3.7 × 2 cm, was noted (fig. 4). The 

mass was mostly meningioma-related and did not cause signifi-

cant mass effect or ventricular compression.

Fourth follow-up (March 2023): The MRI showed an increase 

in the size of the dural-based enhancing mass, measuring 

Table 1. Summary of radiological follow-up (2019–2025).

Date (Month/Year) Modality Key findings & tumor dimensions (AP x TR x CC in cm) 

Jan 2019 (Pre-op) MRI Large extra-axial mass (4.5 x 5.7 x 5.7 cm). 
Severe mass effect, midline shift. 

Jul 2019 (1st FU) MRI Residual tumor (2.9 x 1.7 x 3.5 cm). 
Underlying encephalomalacia. 

Nov 2019 (2nd FU) MRI Stable residual tumor (1.7 x 3.8 x 2.0 cm).

Aug 2022 (3rd FU) MRI Regrowth noted. Dural-based mass measuring 4.8 x 3.7 x 2.0 cm. 

Mar 2023 (4th FU) MRI Further increase in size. Mass measures 5.0 x 4.0 x 2.6 cm. 

Nov 2023 (5th FU) MRI Stable recurrence. Mass measures 2.5 x 5.0 x 4.0 cm. 

Sep 2025 (6th FU) MRI/CT Significant recurrence (5.2 x 3.4 x 4.55 cm). Bone invasion (frontal sinus, orbit), hyperostosis, 
vasogenic edema, and 3-4 mm midline shift. 

AP – antero-posterior; CC – cranio-caudal; CT – computed tomography; FU – follow-up; MRI – magnetic resonance imaging; TR – transverse.
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Figure 1. Preoperative cranial MRI. T1-weighted post-contrast 
coronal (A), T2-weighted axial (B), and FLAIR axial (C) MRI, de-
picting a 4.5 × 5.7 × 5.7 cm left frontal extra-axial lesion (white 
arrows) and perilesional edema (red star).

5 × 4 × 2.6 cm (fig. 5). Focal porencephaly and gliosis of the left 

frontal lobe were still present, with no significant mass effect or 

ventricular compression.

Fifth follow-up (November 2023): The final examination showed 

a homogenous, enhanced focal extra-axial lesion under the cra-

niotomy site (fig. 6). Compared with the March 2023 study, there 

were no significant changes. The scan also revealed mild atrophic 

brain changes, including ventriculomegaly and widening of cor-

tical sulci.

Sixth follow-up (September 2025): The brain MRI and CT scan 

showed an extra-axial mass in the left frontal region (fig. 7). This 

mass, measuring approximately 5.2 × 3.4 × 4.55 cm, has increased 

slightly in size since the previous scan on November 15, 2023. It`s 

noted that the mass is invading several surrounding structures, 

including the left frontal sinus, the roof of the left orbit (with 

a small extension into the orbital cavity), the fovea ethmoidalis, 

Figure 4. Cranial MRI, the third follow-up (August 2022). 
T1-weighted post-contrast coronal (A), sagittal (B), and axial (C) 
MRI, along with T2-weighted sagittal (D) and axial (E) sections 
depicting left frontal gliosis and dural-based contrast-enhanc-
ing mass (white arrows), measuring 4.8 × 3.7 × 2 cm, increased in 
size when compared to the previous follow-up.

and the olfactory bulb. The scans also reveal significant bone 

thickening (hyperostosis) in the frontal bone and damage to the 

bone itself. The mass is causing moderate fluid buildup in the sur-

rounding tissue (vasogenic edema) and compressing the left lat-

eral ventricle, resulting in a slight midline shift of about 3–4 mm. 

At this last follow-up, given the increasing size of the lesion, the 

Figure 3. Cranial MRI, the second follow-up (November 2019). 
T2-weighted sagittal (A) and coronal (B), T1-weighted post-con-
trast axial (C), FLAIR axial (D), and T1-weighted post-contrast cor-
onal (E) MRI scans depicting a dural-based homogenously en-
hancing left frontal mass (white arrow), suggestive of a growth 
of the residual component, measuring 3.8 × 1.7 × 2 cm.

Figure 2. Postoperative cranial MRI, first follow-up (July 2019). 
T1-weighted post-contrast (A), T2-weighted (B), and FLAIR axial 
(C) scans, along with T1-weighted post-contrast coronal (D) and 
sagittal sections depicting gross-total removal of the left frontal 
lesion with a small inferior frontal remnant (white arrow).



OncoReview 2025/Vol. 15/Nr 3/...-...www.oncoreview.pl 74

DISCUSSION
This case provides a valuable long-term radiological narrative of 

a recurrent OGM over a six-year period. The initial surgical inter-

vention, performed via a bicoronal subfrontal approach, was ef-

fective in achieving significant cytoreduction and alleviating the 

patient’s severe mass effect. However, the presence of a post-op-

erative residual tumor, as seen on the July 2019 MRI, inherently 

carried a risk of future recurrence. 

The pattern of recurrence observed here aligns with established 

principles in the treatment of meningioma. The Simpson Grad-

ing classifies the completeness of resection; the presence of 

a  coagulated dural attachment and residual tumor in our case 

corresponds to a Simpson Grade II or III resection [12, 16, 17]. It 

is well-documented that Simpson Grade II/III resections are as-

sociated with significantly higher recurrence rates compared to 

Grade I (complete resection of tumor, dura, and bone) [18]. The 

residual tumor cells, though initially dormant and stable for over 

2 years, retained their proliferative potential, leading to docu-

mented regrowth. The recurrent tumor displayed aggressive lo-

cal behavior, including bone invasion and hyperostosis, features 

consistent with meningioma progression even in histologically 

benign tumors. This underscores that the biological behavior of 

a meningioma is not solely defined by its WHO grade but also by 

its anatomical interactions and potential for subclinical infiltra-

tion [2, 12].

Benign meningioma’s have a  reported recurrence rate of ap-

proximately 7–25% [12, 19, 20]. The findings of Nakasu et al., 

who evaluated 135 benign meningioma’s, including 120 cases 
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Figure 7. Cranial MRI, sixth follow-up (September 2025). 
T1-weighted, post-contrast sagittal (A), T2-weighted axial (B) 
and sagittal (C), FLAIR axial (D), T1-weighted post-contrast axial 
(E) MRI scans and contrast-enhanced CT scan (F) depicting a left 
frontal lesion (white arrows) and a surrounding edema (red ar-
row). The lesion measured 5.2 × 3.4 × 4.55 cm, increasing in size 
compared to the previous follow-up.

Figure 5. Cranial MRI, the fourth follow-up (March 2023). 
T1-weighted post-contrast axial (A), sagittal (B), and coronal (C) 
MRI scans, along with a T2-weighted sagittal section (D), depict-
ing a dural-based contrast-enhancing left frontal mass (white 
arrows), measuring 5 × 4 × 2.6 cm, increased in size when com-
pared with the previous follow-up.

Figure 6. Cranial MRI, fifth follow-up (November 2023). 
T2-weighted axial (A) and sagittal (B), FLAIR axial (C), T1-weight-
ed post-contrast sagittal (D) and axial (E), T1-weighted non-con-
trast-enhanced axial (F) MRI scans depicting a left frontal, homog-
enous contrast-enhancing lesion (white arrows), not significantly 
changed in size, when compared to the previous follow-up.

patient was offered surgery but declined for now due to the ab-

sence of symptoms; therefore, she continues to be monitored 

under close radiological surveillance.
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that underwent total removal (Simpson Grade I–III), underscore 

the importance of long-term follow-up, as demonstrated in our 

case. In their series, with a median follow-up of 9.7 years (range: 

1–21 years), the recurrence rate after total removal was 7.5% at 

10 years and 9.3% at 20 years. Similarly, our patient developed 

a  significant recurrence within 6 years, emphasizing that even 

benign meningioma’s can recur despite gross total resection and 

Simpson Grade I–III removal. Therefore, prolonged radiological 

surveillance remains essential. Nakasu et al. also showed that not 

all recurrent or residual tumors received adjuvant treatment; re-

treatment rates were 9.8% at 10 years and 25.6% at 20 years [21]. 

In their cohort, only 5 of the 120 total-removal cases required 

reoperation, while among the 15 subtotal-removal cases, 6 un-

derwent reoperation and 1 received stereotactic radiosurgery. 

These findings indicate that management options for recurrent 

meningioma’s generally include stereotactic radiosurgery, obser-

vation, or repeat surgery. In our case, surgery was offered upon 

detection of recurrence; however, the patient declined due to 

the absence of symptoms and is currently being monitored with 

continued radiological follow-up.

This case highlights several key management principles. First, 

the bicoronal subfrontal approach provides excellent visualiza-

tion and access for de-bulking large OGMs, as demonstrated by 

the initial successful resection. Second, and more importantly, it 

highlights the absolute necessity of long-term, close radiologi-

cal follow-up for patients with meningiomas, particularly when 

a  Simpson Grade I  resection is not achieved. The slow growth 

rate of these tumors means that recurrence may not become 

clinically apparent for many years, by which time surgical re-in-

tervention may be more complex due to scar tissue and tumor 

adhesion [13– 30]. Our patient’s recurrence was identified radio-

logically years before it would have likely caused significant new 

symptoms, allowing for the timely planning of future manage-

ment. Notably, this case also highlights that even WHO Grade I 

meningioma’s may demonstrate aggressive regrowth when sit-

uated in anatomically complex regions or when associated with 

dural invasion, underscoring the need for careful long-term sur-

veillance [21].

This case report has several limitations. As with all single-patient 

reports, its findings are not generalizable and cannot define 

broader patterns of recurrence in OGMs. The available operative 

notes did not include sufficient intraoperative detail, limiting our 

ability to describe technical aspects such as bony involvement 

and dural attachments. Furthermore, the pathology reports 

lacked additional markers, including Ki-67 and molecular profil-

ing, which would have offered deeper insight into the tumor’s 

biological characteristics. Finally, there was a follow-up gap be-

tween 2019 and 2022 due to the patient’s noncompliance, and 

more frequent imaging during this period might have provided 

a clearer understanding of the tumor’s growth trajectory.

CONCLUSIONS
The management of OGMs requires long-term radiological fol-

low-up. While maximal safe resection remains the primary treat-

ment goal, this case highlights that even minimal residual tumor 

necessitates extended surveillance. Early detection of recurrence 

enables timely intervention and improves long-term outcomes. 

References
1.	 Ostrom QT, Patil N, Cioffi G et al. CBTRUS Statistical Report: Primary Brain and Other Central Nervous System Tumors Diagnosed in the United States 

in 2013-2017. Neuro Oncol. 2020; 22(12 Suppl 2): iv1-iv96. https://doi.org/10.1093/neuonc/noaa200.

2.	 DeMonte F. Surgical treatment of anterior basal meningiomas. J Neurooncol. 1996; 29(3): 239-48. https://doi.org/10.1007/bf00165654.

3.	 Hentschel SJ, DeMonte F. Olfactory groove meningiomas. Neurosurg Focus. 2003; 14(6): e4. https://doi.org/10.3171/foc.2003.14.6.4.

4.	 Candy NG, Hinder D, Jukes AK et al. Olfaction preservation in olfactory groove meningiomas: a systematic review. Neurosurg Rev. 2023; 46(1):186. 
https://doi.org/10.1007/s10143-023-02096-z.

5.	 Niklassen AS, Jørgensen RL, Fjaeldstad AW. Olfactory groove meningioma with a 10-year history of smell loss and olfactory recovery after surgery. 
BMJ Case Rep. 2021; 14(8): e244145. https://doi.org/10.1136/bcr-2021-244145.

6.	 Gazzeri R, Galarza M, Gazzeri G. Giant olfactory groove meningioma: ophthalmological and cognitive outcome after bifrontal microsurgical appro-
ach. Acta Neurochir (Wien). 2008; 150(11): 1117-25. https://doi.org/10.1007/s00701-008-0142-z.

7.	 Goldbrunner R, Stavrinou P, Jenkinson MD et al. EANO guideline on the diagnosis and management of meningiomas. Neuro Oncol. 2021; 23(11): 
1821-34. https://doi.org/10.1093/neuonc/noab150.

8.	 Adappa ND, Lee JY, Chiu AG et al. Olfactory groove meningioma. Otolaryngol Clin North Am. 2011; 44(4): 965-80. https://doi.org/10.1016/ 
j.otc.2011.06.001.

9.	 Aydin MV, Yangi K, Toptas E et al. Skull Base Collision Tumors: Giant Non-functioning Pituitary Adenoma and Olfactory Groove Meningioma. Cureus. 
2023; 15(9): e44710. https://doi.org/10.7759/cureus.44710.



OncoReview 2025/Vol. 15/Nr 2/??-??www.oncoreview.pl 76

Recurrence of an olfactory groove meningioma: clinical and radiological findings from a six-year follow-up
Adnan Abdullah Alawadi, Ahmed Ali Al-Ghanemi, Kivanc Yangi, Narayani Bhattarai Roka, Bipin Chaurasia

AI Statement: 
Artificial intelligence was used solely for refining grammar and language. 

No AI-assisted content generation, data interpretation, or scientific 
analysis was performed.

Informed consent: 
The patient provided written informed consent for the publication of 

this case report and all accompanying images.

Authors’ contributions:
All authors contributed equally to the work.

Conflict of interests:
The authors declare no conflict of interes

Financial support:
None.

Ethics:
The paper complies with the Helsinki Declaration, EU Directives and 

harmonized requirements for biomedical journals.

10.	 Dedeciusova M, Svoboda N, Benes V et al. Olfaction in Olfactory Groove Meningiomas. J Neurol Surg A Cent Eur Neurosurg. 2020; 81(4): 310-7. 
https://doi.org/10.1055/s-0040-1709165.

11.	 Romani R, Lehecka M, Gaal E et al. Lateral supraorbital approach applied to olfactory groove meningiomas: experience with 66 consecutive patients. 
Neurosurgery. 2009; 65(1): 39-52. https://doi.org/10.1227/01.Neu.0000346266.69493.88.

12.	 Louis DN, Perry A, Wesseling P et al. The 2021 WHO Classification of Tumors of the Central Nervous System: a summary. Neuro Oncol. 2021; 23(8): 
1231-51. https://doi.org/10.1093/neuonc/noab106.

13.	 Liu JK, Silva NA, Sevak IA et al. Transbasal versus endoscopic endonasal versus combined approaches for olfactory groove meningiomas: importan-
ce of approach selection. Neurosurg Focus. 2018; 44(4): E8. https://doi.org/10.3171/2018.1.Focus17722.

14.	 Bassiouni H, Asgari S, Stolke D. Olfactory groove meningiomas: functional outcome in a series treated microsurgically. Acta Neurochir (Wien). 2007; 
149(2): 109-21. https://doi.org/10.1007/s00701-006-1075-z.

15.	 Kerwan A, Al-Jabir A, Mathew G et al. Revised Surgical CAse REport (SCARE) guideline: An update for the age of Artificial Intelligence. Premier Jour-
nal of Science. 2025; 10: 100079. https://doi.org/10.70389/PJS.100079.

16.	 Gallagher MJ, Jenkinson MD, Brodbelt AR et al. WHO grade 1 meningioma recurrence: Are location and Simpson grade still relevant? Clin Neurol 
Neurosurg. 2016; 141: 117-21. https://doi.org/10.1016/j.clineuro.2016.01.006.

17.	 Nanda A, Bir SC, Maiti TK et al. Relevance of Simpson grading system and recurrence-free survival after surgery for World Health Organization Grade 
I meningioma. J Neurosurg. 2017; 126(1): 201-11. https://doi.org/10.3171/2016.1.Jns151842.

18.	 Sekhar LN, Babu RP, Wright DC. Surgical Resection of Cranial base Meningiomas. Neurosurgery Clinics of North America. 1994; 5(2): 299-330.  
https://doi.org/10.1016/S1042-3680(18)30533-3.

19.	 Louis DN, Ohgaki H, Wiestler OD et al. The 2007 WHO classification of tumours of the central nervous system. Acta Neuropathol. 2007; 114(2): 97-
109. https://doi.org/10.1007/s00401-007-0243-4.

20.	 de Carvalho GTC, da Silva-Martins WC, de Magalhães K et al. Recurrence/Regrowth in Grade I Meningioma: How to Predict? Front Oncol. 2020; 10: 
1144. https://doi.org/10.3389/fonc.2020.01144.

21.	 Nakasu S, Fukami T, Jito J et al. Recurrence and regrowth of benign meningiomas. Brain Tumor Pathol. 2009; 26(2): 69-72. https://doi.org/10.1007/
s10014-009-0251-2.

22.	 Ahmed N, Chaurasia B. Deciphering extracranial metastasis in high-grade meningiomas: insights from a case study and literature review. Ann Med 
Surg (Lond). 2025; 87(2): 1017-23. https://doi.org/10.1097/ms9.0000000000002948.

23.	 Singh D, Scalia G, Mathand VU, Chaurasia B. Cystic meningiomas: A complex diagnostic challenge and clinicopathological insights from a unique 
case presentation. Clin Case Rep. 2024; 12(4): e8781. https://doi.org/10.1002/ccr3.8781.

24.	 Jain R, Bozkurt I, de Sena Barbosa MG et al. Pathophysiological role and clinical applications of HER-2 expression in meningiomas: a systematic 
review. Ann Med Surg (Lond). 2025; 87(11): 7470-77. https://doi.org/10.1097/ms9.0000000000003867.

25.	 Rath S, Shafeea MS, Abdul Hussein AF et al. CAR-T-cell therapy in meningioma: current investigations, advancements and insight into future direc-
tions. Ann Med Surg (Lond). 2024; 86(10): 5957-65. https://doi.org/10.1097/ms9.0000000000002491.

26.	 Alam S, Ferini G, Muhammad N et al. Skull Base Approaches for Tuberculum Sellae Meningiomas: Institutional Experience in a Series of 34 Patients. 
Life (Basel). 2022; 12(4): 492. https://doi.org/10.3390/life12040492.

27.	 Atallah O, Almealawy YF, Awuah WA et al. Is simultaneous occurrence of meningioma and glioblastoma a mere coincidence? Clin Neurol Neurosurg. 
2024; 236: 108099. https://doi.org/10.1016/j.clineuro.2023.108099.

28.	 Ahmed N, Ferini G, Hossain M et al. Evaluation of Surgical Cleavage Plane by Preoperative Magnetic Resonance Imaging Findings in Adult Intracra-
nial Meningiomas. Life (Basel). 2022; 12(4): 473. https://doi.org/10.3390/life12040473.

29.	 Alam S, Chaurasia BK, Shalike N et al. Surgical management of clinoidal meningiomas: 10 cases analysis. Neurosciences. 2018, 5: 21. http://dx.doi.org/ 
10.20517/2347-8659.2017.64.

30.	 Jha PK, Chaurasia B. The art of debulking meningioma. Cancer Treat Res Commun. 2025; 45: 101030. https://doi.org/10.1016/j.ctarc.2025.101030. 


