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Abstract

Glioma is the most common malignant tumour of the brain, in which glioblastoma 
(GBM) is the most aggressive form which infiltrates through the white fibre tracts. 
Corpus callosum (CC) is most invaded by GBM, it carries poor prognosis as mostly 
these tumours are not touched upon due to the belief of post operative cognitive 
decline, or there is incomplete resection leading to tumour recurrence. However cur-
rent advancement in technology, operative techniques and better understanding of 
nature of CC-GBM, maximal safe resection is being carried out with better outcomes 
in comparison with the GBM without infiltration of CC.

Keywords: butterfly glioma, butterfly glioblastoma, corpus callosum, glioma, 
glioblastoma, surgical resection, survival

1. Introduction

Glioblastoma multiforme originates in the cerebral white matter, accounts for 
12–15% of all intracranial neoplasms and is the most common primary intra-axial 
malignancies [1]. Corpus callosum is the largest interhemispheric commissure con-
necting two identical cortical areas, and it acts as a white matter bridge between two 
hemispheres for tumour cells to migrate [2]. These are often reported arising from 
frontal and parietal lobes. Butterfly gliomas involving the corpus callosum charac-
teristically appear as “butterfly” on imaging as the tumour has contiguous extension 
through the corpus callosum into both the cerebral hemispheres [1, 3, 4]. The inci-
dence of butterfly glioma ranges from 3 to 14% of all high-grade gliomas [5, 6], and the 
isolated corpus callosum GBM is a relatively unusual variant of butterfly glioblastoma 
and account for 3% of all GBM [7]. The butterfly GBM of the corpus callosum can 
be anterior involving genu or less commonly can be posterior involving splenium [1]. 
Involvement of the corpus callosum can be on one side or either side involving both 
cerebral hemispheres (butterfly GBM) [8, 9]. Involvement of the corpus callosum 
makes the resection difficult and carries a poorer prognosis [10]. In this chapter, we 
discuss the pathology, clinical and imaging characteristics of glioblastomas involving 
the corpus callosum and review the management and outcome of these subgroup of 
tumours.
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2. Clinical features

Glioblastoma of the corpus callosum is characterised by a rapidly progressive 
deteriorating clinical course [11]. Progressive tumour growth in CC causes mass effect 
and white matter network connectivity changes (due to oedema or direct infiltration) 
[12]. Because of its location corpus callosum, glioblastomas involve the highly elo-
quent area of the brain, leading to impaired higher mental function, severe neurologi-
cal deterioration and features of raised intracranial pressure (headache, vomiting and 
altered sensorium) [11, 13]. The myriad of symptoms of corpus callosum involvement 
includes non-specific headaches, paresis, seizures, depression, mutism, ataxia, 
behavioural abnormalities and Cotard’s syndrome [14–16]. Tumours involving the 
splenium can lead to memory and cognitive function as several associative pathways 
pass through this area making the outcome further poorer [17].

3. Imaging

CT scan with contrast administration can be used as screening tool; how-
ever, post-contrast MRI is the investigation of choice for detail evaluation and 

Figure 1. 
Axial T1WI with contrast showing lesion involving the corpus callosum (at the genu) with main bulk towards 
the left side and crossing the midline to invade the right frontal lobe. The red arrows indicate the pushed anterior 
cerebral arteries towards the right side due to mass effect.



3

Perspective Chapter: Glioblastoma of the Corpus Callosum
DOI: http://dx.doi.org/10.5772/intechopen.110019

management including surgical planning [7, 18, 19]. Typically, corpus callosal GBM 
appears as a butterfly-shaped lesion with heterogeneous enhancement with areas 
of necrosis and haemorrhages with irregular postcontrast peripheral enhancement 
(Figure 1) [7, 18]. Coronal as well as sagittal fluid-attenuated inversion recovery 
images shall help in delineating the lesion and their relationship with surrounding 
structures better, [18] and diffusion tensor imaging shall help for the identifica-
tion of white fibre tracts [20]. Pre-operative planning of tumour removal based 
on connectomics (machine learning-based algorithm which incorporates DTI and 
important cerebral network) is also available now [21].

4. Differential diagnosis

A number of pathologies those involve corpus callosum can mimic butterfly glio-
blastomas including other lesser grade variants of gliomas involving corpus callosum, 
[22–25] lymphoma, metastasis, [26] toxoplasmosis, [27] demyelinating butterfly 
pseudo glioma, [28] and neuronal ceroid-lipofuscinosis (Kufs’ disease) [29] because 
of its multiplanar capability, MRI with contrast enhancement and FLAIR sequence 
[7, 18] can help to differentiate these lesions from each other; however, in doubtful 
cases the biopsy shall help to make the diagnosis.

5. Management

The aim of management is to improve patient’s functionality and quality of life 
by relieving the symptoms and minimising the complications. Even though there 
are advances in immunotherapy, targeted therapy and oncolytic viral therapy most 
patients with CC-GBM suffer from limited survival. Currently, maximal safe resec-
tion with adjuvant chemo-radiotherapy remains gold standard [30–32]. Recent 
advances in the management of brain tumours have made resection of the corpus 
callosum glioblastomas preferred, possible and safe [33, 34]. Surgery improves overall 
survival, and it is superior to biopsy [4, 35, 36]. Surgical approaches help in reducing 
the tumour burden [11, 35, 37, 38] and also provide tissue sample for pathologic and 
molecular characterisation of the tumour (IDH 1/2 mutation or MGMT promoter 
methylation or both), thus guiding the further adjuvant management approaches 
[35]. Surgical resection can also be facilitated by intraoperative magnetic resonance 
imaging MRI-guided laser interstitial thermal therapy (LITT) techniques as this will 
increase the efficacy and safety of the procedure [37, 39–41]. Evidence suggests that 
preoperative KPS score, adjuvant radio chemotherapy and extent of surgical resec-
tion (EoR) have impact on survival besides patient’s age. In a systematic review done 
by Palmisciano et al. [12], they say that resection of glioma infiltrating the corpus 
callosum has no significant changes in the post operative complications. Gross total 
resection of the tumour increases overall survival. Foster et al. [42] say that many 
patients with glioma infiltrating the corpus callosum rarely undergo surgical removal 
in fear of the post op neuropsychological sequelae. Authors hypothesise that the 
neuropsychological deficits are mainly due to tumour. Removing tumour reduces the 
mass effect and improves the microenvironment of the surrounding neurons; this 
may improve the neurocognitive and neurological function. In a prospective analysis 
done by them in 21 patients, they found that the neurocognitive decline post opera-
tively was present in 75% of patients who presented with a median KPS of 100%. 
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But surprisingly after 6 months a very few had impairment in attention, executive 
functioning, memory and depression. Authors strongly suggest that surgical resection 
of tumour might outweigh morbidity. Complications like motor deficits, cognitive 
decline post operatively is due to manipulation of the white fibres of CC and post 
operative edema (Figure 2) [36, 43].

Photo dynamic tumour visualisation technology is very helpful in achieving maxi-
mal extent of resection (i.e. supra marginal resection) which is the only modifiable 
factor linked with overall survival of the patients. Sodium fluorescein (Figure 2) and 
5-Aminolevulinic acid (5-ALA) are the agents currently being used. In a recent study 

Figure 3. 
Representative sketch depicting the corpus callosum and related neuroanatomical structures encountered during 
surgical resection. The septal nuclei (under orange oval area) need to be preserved during tumour decompression.

Figure 2. 
Intraoperative photograph of tumour resection with the use of sodium fluorescence dye. The blue arrow indicates 
the plane of tumour-brain interface which was obvious after sodium fluorescence dye administration and 
facilitated the tumour decompression.
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done on peritumoral region, they found that 5-ALA staining extends beyond the 
sodium fluorescein-stained areas, even then there are tumour positive cells beyond 
this region [44]. Combining both fluorescein sodium and 5-ALA gives very good 
background information of the glioma cells and is more effective in supra marginal 
resection [33, 45, 46] current understanding is that fluorescein and 5-ALA should be 
supplemented with supplemented with intra-operative neurophysiological monitor-
ing for better clinical outcome as well as overall survival [44].

In cases of glioma infiltrating the genu and rostrum of the corpus callosum, one 
should be careful not to enter the subcallosal region (contains septal nucleus) during 
resection (Figures 3 and 4). As this may cause psychiatric disturbances along with 
cognitive decline, this has been pointed out by Sughrue et al. [34].

However, because of its unique location and spread, in comparison with other 
GBMs, the conservative resection of corpus callosum is possible, thus reducing the 
chances of overall survival [9–12]. Temozolomide alone or in combination has been 
shown as a safer alternative in elderly population [26, 28, 42, 43].

6. Outcome

In spite of advances in maximal safe surgical resection techniques, availability of 
adjuvant radiotherapy and temozolomide chemotherapy, as for other glioblastomas the 
prognosis in cases of corpus callosal glioblastomas is dismal [3, 4, 19, 25, 35, 39, 47]. In 
literature, the overall survival in cases of butterfly glioblastomas is in weeks to months, 
and the median survival of 3 months and a six-month survival is only 38% [3, 19, 22, 24]. 
Median overall survival of a CC infiltrated glioblastomas is 10.7 months, whereas it is 
13.2 months in a non-CC infiltrated glioblastoma [36]. In a series of 215 patients where 

Figure 4. 
Figure demonstrating white fibres through which tumour cells from one part of the brain reaching corpus callosum 
and travels to other side. The light green colour lesion is representing a lesion in the right frontal lobe infiltrating 
the forceps minor and traversing towards the opposite side.
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the corpus callosum was involved, overall survival was less than <6 months [48]. It is also 
observed that there are higher rates of recurrence in whom the infiltrated part of tumour 
in corpus callosum was not removed [36, 49]. However, their isolated case of long-term 
survival, in a report the patient survived the disease for 5 years and 2 months after the 
initial diagnosis [50].

7. Conclusion

Glioblastoma infiltrating the corpus callosum is rare yet highly invasive. With 
the improved intra-operative adjuncts, surgical techniques and concepts, there is 
higher tumour resection rates with minimal complications. While managing corpus 
callosal tumours, one should always aim for safe maximal resection with multimodal 
approach if the situation permits. However, in spite of the advances in the diagnosis 
and management techniques, there is not much improvement in the overall outcome 
of these patients.

© 2023 The Author(s). Licensee IntechOpen. This chapter is distributed under the terms of 
the Creative Commons Attribution License (http://creativecommons.org/licenses/by/3.0), 
which permits unrestricted use, distribution, and reproduction in any medium, provided 
the original work is properly cited. 
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