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A B S T R A C T   

Introduction: and Importance: Adult Pilocytic Astrocytomas (APA) are infrequent low grade tumors. While 
supratentorial APA is considered rare, insular APA is extremely rare. 
Case presentation: We present a case of pure insular APA along with surgical outcomes. Tractography and 
functional MRI were obtained pre-operatively. The patient underwent neuro-navigation guided microsurgical 
resection with sub-cortical white matter mapping, utilizing Intra-operative MRI guidance. The Sylvain fissure 
was opened to secure the M3 branches, and near total resection was achieved. 
Clinical discussion: APA in the insula is a very rare presentation and is considered challenging. Its proximity to the 
middle cerebral and lenticulostriate arteries, motor areas, and language areas makes accessing and resecting the 
tumor challenging. A multidisciplinary approach by an experienced team is needed to plan the management of 
young adult patients and reach the best outcomes. 
Conclusion: Implementing microsurgical techniques, modern imaging modalities and intraoperative mapping 
helps to achieve maximal safe resection without risking functions.   

Introduction 

Adult Pilocytic astrocytomas (APA) are rare tumors. They are clas-
sified as Word Health Organization grade I gliomas [6]. PAs in general 
tend to be more prominent in children and adolescents. The incidence of 
PAs decreases significantly from 11.4% in children and adolescents to 
only 0.8% of CNS tumors in adults [7]. In addition, tumors location 
distribution seems to be related to the age of the patients. As it is more 
prominent to observe cerebellar presentations in pediatrics, in contrast 
to supratentorial location prominence in adults [10]. PAs present usu-
ally manifest with a space-occupying lesion affecting the posterior fossa 
as obstructive hydrocephalus with clinical pictures of headache, vom-
iting, nausea, and papilledema [9]. The excision of the tumor surgically 
is the treatment of choice aiming at tumor-free margins, with the least 
neurological insults. With recurrence, further resection surgically is 

mainly performed. APA in the cerebral hemispheres is very rare in the 
literature, insular location is even extremely rare. Surgical resection of 
insular tumors is challenging due to their proximity to the middle ce-
rebral artery (MCA), lenticulostriate arteries (LSA), motor areas, and 
language areas. Herein, we present a rare case of adult pilocytic astro-
cytoma presenting in the insula that have been managed at a cancer 
centre in Jordan and discuss it with the available literature. This case has 
been reported according to SCARE criteria for case reports [1]. 

Case report 

A 23 year-old right-handed male patient presented to the ER by his 
parents with severe progressive headache associated with short-term 
memory loss and refractory seizures (KPS 60). The patient is known to 
have epilepsy since the age of 3 years and has a history of left-sided 
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insular brain tumor for four years. He was observed conservatively for 
four years through serial Magnetic Resonance Imaging (MRIs). On ex-
amination, the patient showed loss of tandem gait, pronator drift and 
weakness in the right side. CT scan was performed to exclude any active 
brain hemorrhage. Subsequent MRI revealed significant increase in the 
size of both cystic and solid parts of the tumor with midline shift and 
obstructive hydrocephalus (Fig. (1A, B)). Awake craniotomy option was 
discussed with the patient but was uncooperative. Preoperative imaging 
assessment with Tractography MRI showed displacement of the corti-
cospinal tract (Fig. 2) by the tumor. Functional MRI was performed to 
identify speech area (Fig. 2). Neuronavigation guided Surgical resection 
with cortical mapping and subcortical white matter mapping was per-
formed by BM MD, MRCSI, FEBNS - a senior neurosurgical oncology and 
skull base surgery specialist practicing in a tertiary cancer centre-after 
opening the sylvain fissure to secure the M3 branches and cortictomy 
over the preplanned trajectory (Fig. 1, A). Motor cortex and cortico-
spinal tract mapping using a bipolar probe as a stimulator was utilized 
(Fig. 3). Near total resection was safely achieved Figure (1C, D). His-
topathological study revealed pilocytic astrocytoma with varying pro-
portions of compacted bipolar cells and loose microcystic areas. 
Numerous Eosinophilic granular bodies are seen, as well as many 
entrapped ganglion cells. Rare mitotic figures are identified. The tumor 
cells are positive for GFAP, negative for CD34, P53 and IDH-1. ATRX is 
Lost in tumor cell nuclei. Ki67 index is around 4%. The postoperative 
KPS was 80 until the last follow up of 12 weeks. 

Discussion 

Pilocytic astrocytoma is very rare in adults, with only scarce data 
available on the tumor characteristics, clinical course and prognostic 
factors. To our knowledge, this is the first report describing pilocytic 
astrocytoma in the insula for an adult patient. The presentation of the 
tumor usually mimics the manifestation caused by a space-occupying 
lesion affecting the posterior fossa such as obstructive hydrocephalus 
with a clinical picture of headache, seizures, vomiting, nausea, and 
papilledema. 

The tumors location in adults goes in another direction when 
compared with the pediatric population, as its more prominent in the 
posterior fossa. Ye et al. [13], Ishkanian et al. [5] and Bond et al. [2] all 
have published studies that analyzed the patients data and found that 
the tumor distribution was infratentorial in more than 50% of the cases, 
which is similar to pediatric PA. 

Theeler et al. [11] have analyzed the data of 127 adult patients with 
PA and found a predominance of supratentorial tumors in 53% of the 
cases. However, 13% of their cohort were reported as ventricular tu-
mors, without further specifications. Boschetti et al. [3] showed the 
same with 73.9% supratentorial distribution in their adult APA cohort. 

For all PA’s, the excision of the tumor surgically is the treatment of 
choice aiming at tumor-free margins, with the least neurological insults. 
With recurrence, further resection surgically is usually performed. 

Cyrinea et al. [4] investigated lesions in the eloquent and 

Fig. 1. Brain MRI with contrast; A) Axial preopertaive, B) Coronal preopertaive, C) Axial post pertaive, D) Coronal postopertaive views.  
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deep-seated areas like the optochiasmatic area, diencephalon, and 
brainstem. These locations are significant challenges in the face of sur-
gical interference while biopsy and subtotal resection may be the only 
and best treatment choice. In all, it raises the suspicion that a more 
limited resection extent, due to constrained surgical accessibility, could 
be related to the elevated progress rates and worse prognosis attributed 
to specific sites. Though the resection extent usually has a connection to 
the survival rate in most of the studies assessing these factors, a resection 
extent appraisal can be complicated and cause a biased investigation. 

The extent of resection (EOR) is a main prognostic factor in Overall 
Survival OS, malignant transformation, and progression-free survival 
(PFS). Yahanda et al. [12] investigated 284 subjects undergoing grade I 
gliomas treatment. They had 248 tumor resections; the higher is the 
EOR, the more improved is the five-year OS with p = 0.013 and the 
five-year PFS with p < 0.0001. 

Resection of the tumor enhanced the life quality for patients mani-
festing with intractable epilepsy. Regarding the evidence presented, 
trying to maximize the tumor resection and minimize the neurological 
effect should be aimed at insular glioma intervention. The challenge that 
every neurosurgeon encounters is to control both seizures and lesions 
while preserving most of the functions. Collected experience in resecting 
these tumors established significant flexibility in the region. Recognition 
of social cognition, cognitive functions, and language intraoperatively of 
the right non-dominant hemisphere (RndH) utilizing intraoperative 
brain mapping (ioBM) could be of utmost importance in enhancing the 
resection extent of low-grade gliomas and positively affect the neuro- 
psychological and clinical result at six months [8] which might permit 
the majority of patients to reimburse overtime after aggressive re-
sections of insular gliomas given that motor locations recognized by 
stimulation and essential language are maintained in surgery. Imple-
menting microsurgical techniques, modern imaging modalities and 
intraoperative mapping helps to achieve maximal safe resection. 

Conclusion 

To the best of our knowledge, this case is completely unique owing to 
the complete observational follow-up data available for insular APA. 
Implementing microsurgical techniques, modern imaging modalities 
and intraoperative mapping helps to achieve maximal safe resection 

without risking functions. 
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Tortajada, Intraoperative brain mapping of language, cognitive functions, and 
social cognition in awake surgery of low-grade gliomas located in the right non- 
dominant hemisphere, Clin. Neurol. Neurosurg. 106363 (2020), 106363. 

[9] B.M. Stein, M.S. Tenner, R.A. Fraser, Hydrocephalus following removal of 
cerebellar astrocytomas in children, J. Neurosurg. 36 (6) (1972) 763–768. 

[10] C. Stüer, B. Vilz, M. Majores, A. Becker, J. Schramm, M. Simon, Frequent 
recurrence and progression in pilocytic astrocytoma in adults: adult Pilocytic 
Astrocytoma, Cancer 110 (12) (2007) 2799–2808. 

Fig. 3. Motor mapping in the lower limbs.  

B.A. Muhsen et al.                                                                                                                                                                                                                              

https://doi.org/10.1016/j.amsu.2021.102300
https://doi.org/10.1016/j.amsu.2021.102300
http://refhub.elsevier.com/S2049-0801(21)00250-8/sref1
http://refhub.elsevier.com/S2049-0801(21)00250-8/sref1
http://refhub.elsevier.com/S2049-0801(21)00250-8/sref1
http://refhub.elsevier.com/S2049-0801(21)00250-8/sref2
http://refhub.elsevier.com/S2049-0801(21)00250-8/sref2
http://refhub.elsevier.com/S2049-0801(21)00250-8/sref2
http://refhub.elsevier.com/S2049-0801(21)00250-8/sref3
http://refhub.elsevier.com/S2049-0801(21)00250-8/sref3
http://refhub.elsevier.com/S2049-0801(21)00250-8/sref3
http://refhub.elsevier.com/S2049-0801(21)00250-8/sref4
http://refhub.elsevier.com/S2049-0801(21)00250-8/sref4
http://refhub.elsevier.com/S2049-0801(21)00250-8/sref4
http://refhub.elsevier.com/S2049-0801(21)00250-8/sref5
http://refhub.elsevier.com/S2049-0801(21)00250-8/sref5
http://refhub.elsevier.com/S2049-0801(21)00250-8/sref5
http://refhub.elsevier.com/S2049-0801(21)00250-8/sref6
http://refhub.elsevier.com/S2049-0801(21)00250-8/sref6
http://refhub.elsevier.com/S2049-0801(21)00250-8/sref6
http://refhub.elsevier.com/S2049-0801(21)00250-8/sref6
http://refhub.elsevier.com/S2049-0801(21)00250-8/sref7
http://refhub.elsevier.com/S2049-0801(21)00250-8/sref7
http://refhub.elsevier.com/S2049-0801(21)00250-8/sref7
http://refhub.elsevier.com/S2049-0801(21)00250-8/sref7
http://refhub.elsevier.com/S2049-0801(21)00250-8/sref8
http://refhub.elsevier.com/S2049-0801(21)00250-8/sref8
http://refhub.elsevier.com/S2049-0801(21)00250-8/sref8
http://refhub.elsevier.com/S2049-0801(21)00250-8/sref8
http://refhub.elsevier.com/S2049-0801(21)00250-8/sref9
http://refhub.elsevier.com/S2049-0801(21)00250-8/sref9
http://refhub.elsevier.com/S2049-0801(21)00250-8/sref10
http://refhub.elsevier.com/S2049-0801(21)00250-8/sref10
http://refhub.elsevier.com/S2049-0801(21)00250-8/sref10


Annals of Medicine and Surgery 65 (2021) 102300

5

[11] B.J. Theeler, B. Ellezam, Z.S. Sadighi, V. Mehta, M.D. Tran, A.M. Adesina, J. 
M. Bruner, V.K. Puduvalli, Adult pilocytic astrocytomas: clinical features and 
molecular analysis, Neuro Oncol. 16 (6) (2014) 841–847. 

[12] A.T. Yahanda, B. Patel, G. Sutherland, et al., A multi-institutional analysis of 
factors influencing surgical outcomes for patients with newly diagnosed grade I 
gliomas, World Neurosurg. 135 (2020) e754–e764. 

[13] J.M. Ye, M.J. Ye, S. Kranz, P. Lo, A 10 year retrospective study of surgical outcomes 
of adult intracranial pilocytic astrocytoma, J. Clin. Neurosci. 21 (12) (2014) 
2160–2164. 

B.A. Muhsen et al.                                                                                                                                                                                                                              

http://refhub.elsevier.com/S2049-0801(21)00250-8/sref11
http://refhub.elsevier.com/S2049-0801(21)00250-8/sref11
http://refhub.elsevier.com/S2049-0801(21)00250-8/sref11
http://refhub.elsevier.com/S2049-0801(21)00250-8/sref12
http://refhub.elsevier.com/S2049-0801(21)00250-8/sref12
http://refhub.elsevier.com/S2049-0801(21)00250-8/sref12
http://refhub.elsevier.com/S2049-0801(21)00250-8/sref13
http://refhub.elsevier.com/S2049-0801(21)00250-8/sref13
http://refhub.elsevier.com/S2049-0801(21)00250-8/sref13

	Adult Pilocytic Astrocytoma in the insula: Case report and review of the literature
	Introduction
	Case report
	Discussion
	Conclusion
	Ethical approval
	Source of funding
	Consent for publication
	Author contribution
	Research registration (for case reports detailing a new surgical technique or new equipment/technology)
	Guarantor
	Provenance and peer review
	Declaration of competing interest
	Acknowledgements
	Appendix A Supplementary data
	References


