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Project Abstract 

In modern neurosurgery research and clinical 

practice, navigated repetitive transcranial magnetic 

stimulation (nrTMS) is routinely used to localize and 

evaluate the language function in patients with 

brain tumors. The interhemispheric connections 

were considered important for network 

cooperation in language function. However, the 

relationship between evaluations on 

interhemispheric connections based on nrTMS 

mapped regions and language function has not 

been well clarified. Analysis of the language 

prognosis using deep learning methods is expected 

to show the language function's dependencies on 

the interhemispheric connections. 

 

Background and Motivation 

Language-related neural activity can be 

modulated within widespread networks 

following learning or in response to disruption 

to maintain its functional performance. 

Information flow across nodes of a network for 

interhemispheric integration and 

specialization are prominent organizational 

principles for macroscopic brain function. 

Impairments of interhemispheric connections 

have been reported in variable mental and 

physical diseases. In this context, it is supposed 

that the interhemispheric connections are of 

particular importance for hemispheric 

language development and specialization. 

However, only few studies in healthy and 

neurologically diseased humans have 

systematically investigated the potential 

relationship between characteristics of the 

interhemispheric connection and language, 

and mostly focused only corpus callosum, 

leading to partially contradictory results. 

Therefore, it is unclear how abnormalities in 

whole-brain interhemispheric connectivity 

impact the language function. 

Currently, repetitive navigated transcranial 

magnetic stimulation (rTMS) mapping 

combined with object naming task was applied 

in our daily clinical practise to localize 

language-related regions at the cortical level, 

which can be used as regions of interest (ROI) 

in diffusion tensor imaging fiber tracking (DTI 

FT) to identify both intra- and interhemispheric 

subcortical structures related to language 

function. The transcallosal interhemispheric 

connections revealed by rTMS-based DTI FT 

was demonstrated to be correlated with 

hemispheric language dominance for tumor-

induced language shift to the non-dominant 

hemisphere. However, the difference between 

mailto:ardit.ramadani@tum.de
mailto:zl.jiang@tum.de
mailto:lennart.bastian@tum.de
mailto:tianyu.song@tum.de
mailto:k.tehlan@tum.de
mailto:ille.seb@gmail.com
mailto:maxischwendner@gmail.com
mailto:sandro.krieg@tum.de
mailto:haosu.zhang@gmail.com


 

Please send the completed proposal to ardit.ramadani@tum.de, zl.jiang@tum.de, lennart.bastian@tum.de and tianyu.song@tum.de. Please 
note that this proposal will be evaluated by the BMC coordinators and will be assigned to a student only in case of acceptance. 

interhemispheric connections based on rTMS 

and from whole brain and its correlations to 

linguistic changes still needs to be clarified.  

Thus, based on rTMS and DTI-FT to investigate 

the interhemispheric connections in patients 

with the cerebral neoplasm, the present study 

hypothesizes that rTMS-related 

interhemispheric connections was related to 

the language function preoperatively and 

contributes to its prognosis after the tumour 

resection. 

Student’s Tasks Description 

In the current retrospective study, patient with 

brain tumor within (Group A) and outside 

(Group B) language eloquent regions were 

enrolled from our database. The clinical data 

contains Aphasia levels in preoperative (A0) 

and postoperative (A1) phase (1-3 months 

after tumor resection). Further, pathological 

diagnosis and genetic changes i.e. Tumor size 

(Vt) and related edema size (Ve) are collected 

from tissue segmentation process based on T1 

or T1 with contrast based on algorithm 

including Gaussian distribution and Markov 

Random Field or through applying hand-draw 

in ITK-SNAP. These are then used for mapping 

(AAL90 positive regions) and statistical 

analyses. 

Connectomes will be constructed based on 

fiber counts of connections between each two 

regions parcellated according to template of 

AAL90. 

1) Whole brain interhemispheric connections 

(Regions (Wnode) and their connections 

(Wconn)). 

2) nTMS positive regions related 

interhemispheric connections (Regions 

(Nnode) and their connections (Nconn)). 

The statistical analysis involves non-parametric 

comparison between the Wnode and Nnode, 

Wconn and Nconn. And correlation analysis 

between the A0, A1 and Wnode, Nnode, 

Wconn, and Nconn with covariates of Vt and 

Ve. Then deep learning analysis for the 

prognosis of language levels will be used in 

whole brain interhemispheric connections and 

nTMS positive regions related 

interhemispheric connections, respectively, 

where ROC will be performed to find the best 

predictor of interhemispheric connection. The 

plan of the project is expected to be as follows: 

1) 2 weeks for the ethics approvement  

2) 1 week to getting familiar with 
connectome analysis, MRI and nTMS 
and to know its parameters 

3) 1 week to learn the graphic analysis 
and programming 

4) 2 week to start familiarizing the data 

5) 2 weeks to draw or programming for 
the edema regions for Ve 

6) 4 weeks to start the programming and 
data analysis. 

7) 4 weeks to improve the model  

8) Literature reviewing will be carried out 
throughout the learning process 

The student will learn the medical technologies 

used for identification of the interhemispheric 

connections of brain and localization of 

language regions in the brain, and application 

of computational techniques for analysis of 

clinical and medical data. 

 

Technical Prerequisites 

Knowledge of Python, Numpy Libraries, and 

Deep Learning frameworks. 

 

References 

Andoh, J., & Martinot, J. L. (2008). 

Interhemispheric compensation: a hypothesis 

of TMS-induced effects on language-related 

mailto:ardit.ramadani@tum.de
mailto:zl.jiang@tum.de
mailto:lennart.bastian@tum.de
mailto:tianyu.song@tum.de


 

Please send the completed proposal to ardit.ramadani@tum.de, zl.jiang@tum.de, lennart.bastian@tum.de and tianyu.song@tum.de. Please 
note that this proposal will be evaluated by the BMC coordinators and will be assigned to a student only in case of acceptance. 

areas. Eur Psychiatry, 23(4), 281-288. 

doi:10.1016/j.eurpsy.2007.10.012 

Dick, A. S., Raja Beharelle, A., Solodkin, A., & 

Small, S. L. (2013). Interhemispheric functional 

connectivity following prenatal or perinatal 

brain injury predicts receptive language 

outcome. J Neurosci, 33(13), 5612-5625. 

doi:10.1523/JNEUROSCI.2851-12.2013 

Leroux, E., Delcroix, N., & Dollfus, S. (2015). 

Left-hemisphere lateralization for language 

and interhemispheric fiber tracking in patients 

with schizophrenia. Schizophr Res, 165(1), 30-

37. doi:10.1016/j.schres.2015.03.028 

Northam, G. B., Liegeois, F., Tournier, J. D., 

Croft, L. J., Johns, P. N., Chong, W. K., . . . 

Baldeweg, T. (2012). Interhemispheric 

temporal lobe connectivity predicts language 

impairment in adolescents born preterm. 

Brain, 135(Pt 12), 3781-3798. 

doi:10.1093/brain/aws276 

 

 

 

 

 

mailto:ardit.ramadani@tum.de
mailto:zl.jiang@tum.de
mailto:lennart.bastian@tum.de
mailto:tianyu.song@tum.de

