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Abstract: Magnetic resonance tractography has become an important adjunct in the preoperative 
assessment of brain tumors, particularly in cases involving functionally eloquent regions. In pediatric 
patients with subcortical tumors, where anatomical variability and ongoing neurodevelopment 
complicate surgical planning, tractography provides an additional layer of information for visualizing 
white matter pathways and estimating the risk of functional deficits. However, its clinical utility remains 
controversial due to methodological variability, model dependence, and limited reproducibility. This 
review critically evaluates current evidence on the use of MR tractography in the surgical management 
of pediatric subcortical brain tumors. A structured literature search was performed across major 
biomedical databases, focusing on studies published between 2017 and 2025. The analysis emphasizes 
clinical applications, integration with functional mapping, and methodological limitations affecting 
interpretation. Available data suggest that MR tractography improves spatial understanding of tumor–
tract relationships and may influence surgical approach selection. At the same time, its predictive value 
for functional outcomes remains inconsistent, particularly in the presence of edema, tumor infiltration, 
and immature white matter. The lack of standardization and dependence on reconstruction algorithms 
continue to limit its reliability. MR tractography should therefore be regarded as a supportive rather 
than standalone modality. Its optimal use lies within a multimodal framework combining anatomical 
imaging, functional mapping, and intraoperative monitoring. Further standardization and validation 
studies are required to enhance its role in clinical decision-making. 
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INTRODUCTION 

Surgical treatment of pediatric brain tumors 
remains one of the most technically and 
conceptually demanding areas of modern 
neurosurgery, particularly when lesions are in 
subcortical regions adjacent to functionally 
critical white matter pathways [1]. In such cases, 
the surgeon is required to balance maximal 
tumor resection with preservation of 
neurological function, often under conditions of 
limited anatomical clarity. 

Conventional magnetic resonance imaging 
provides detailed structural information and 

remains the foundation of preoperative 
evaluation. At the same time, its ability to reflect 
the functional significance of adjacent brain 
structures is inherently limited [2]. This 
limitation becomes more pronounced in 
pediatric patients, where incomplete 
myelination, ongoing neurodevelopment, and 
pronounced interindividual variability reduce 
the reliability of purely anatomical 
interpretations [3]. 

MR tractography, based on diffusion-weighted 
imaging, has emerged as a method capable of 

https://doi.org/10.55640/ijmm-05-03-04
https://doi.org/10.55640/ijmm-05-03-04


International Journal of Modern Medicine             Page 29-36 
VOLUME05 ISSUE03 
PUBLISHED DATE: - 30-03-2026         
DOI: https://doi.org/10.55640/ijmm-05-03-04                                                       eISSN: 2156-5198 pISSN: 2156-518X 

 
RESEARCH ARTICLE 
 

30 
 

reconstructing probable trajectories of white 
matter pathways. Its clinical adoption has been 
driven by the need to better understand spatial 
relationships between tumors and major 
functional tracts, including corticospinal, 
language-associated, and visual pathways [4]. In 
pediatric neurosurgery, this need is particularly 
acute due to the increased vulnerability of 
developing neural networks and the higher risk 
of long-term functional impairment [5]. 

Despite its expanding use, MR tractography 
cannot be considered a direct imaging 
technique. It represents a mathematical model 
derived from diffusion signal analysis, and its 
output is influenced by acquisition parameters, 
reconstruction algorithms, and operator-
dependent decisions. These characteristics 
introduce variability that may significantly 
affect clinical interpretation, especially in 
complex anatomical regions. An additional 
challenge lies in the relationship between 
tractography findings and actual functional 
integrity. Clinical observations indicate that 
apparent tract disruption does not always 
correspond to neurological deficit, while 
preserved tractography patterns may coexist 
with impaired function. Such discrepancies 
complicate the use of tractography as a 
predictive tool and raise concerns regarding its 
reliability in surgical planning. Given these 
limitations, a critical reassessment of the role of 
MR tractography in pediatric subcortical 
tumors is required. The present review focuses 
on its clinical applications, methodological 
constraints, and practical implications for 
decision-making. Attention is paid to its 
integration into multimodal diagnostic 
strategies aimed at improving surgical safety 
and functional outcomes. 

METHODS 

This review was designed as a narrative 
analysis of contemporary evidence addressing 
the clinical role of MR tractography in pediatric 
subcortical brain tumors. The primary objective 
was to assess not only its diagnostic capabilities 
but also its practical contribution to surgical 
decision-making.  

A structured literature search was performed 
using PubMed, Scopus, and Web of Science 

databases. The search covered publications 
from January 2017 to January 2025 and was 
restricted to English-language studies. The 
search strategy included combinations of the 
following terms: «MR tractography», «diffusion 
tensor imaging», «pediatric brain tumors», 
«subcortical lesions», «white matter pathways», 
and «neurosurgical planning» [6]. 

Selection of studies was guided by their clinical 
relevance. Priority was given to original clinical 
studies, systematic reviews, and meta-analyses 
evaluating the use of tractography in 
preoperative planning, intraoperative 
navigation, and postoperative outcome 
assessment [7]. Attention was paid to studies 
involving pediatric populations and tumors 
located in eloquent or subcortical regions, 
where functional preservation is a critical 
component of treatment strategy. Studies 
focusing exclusively on technical aspects 
without clinical correlation were excluded, as 
were experimental and animal studies. Case 
reports were included selectively when they 
provided insights into clinically meaningful 
applications of tractography, particularly in 
complex surgical scenarios [8]. 

Data extraction was performed with emphasis 
on several domains, including indications for 
tractography, its integration with functional 
mapping techniques, its influence on surgical 
strategy, and its association with postoperative 
neurological outcomes. In addition, 
methodological factors affecting reliability were 
analyzed, including diffusion models, 
reconstruction techniques, and the impact of 
pathological changes in white matter. Due to 
heterogeneity in study design, imaging 
protocols, and outcome measures, a qualitative 
synthesis approach was adopted. The analysis 
aimed to identify recurring patterns of clinical 
use, key limitations, and areas of uncertainty 
that continue to influence the interpretation of 
tractography in clinical practice. 

RESULTS 

Clinical Applications of MR Tractography in 
Pediatric Brain Tumors 

The use of MR tractography in pediatric neuro-
oncology is primarily driven by the need to 
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better understand spatial relationships 
between tumor tissue and functionally critical 
white matter pathways. This requirement 
becomes particularly relevant in subcortical 
tumors, where deep localization and complex 
anatomy limit the ability of conventional MRI to 
accurately estimate functional risk. In 
preoperative planning, tractography is most 
frequently applied to assess the displacement, 
deformation, or possible involvement of major 
projection pathways, including the 
corticospinal tract, as well as associative and 
commissural fibers. This information 
contributes to defining the surgical corridor, 
estimating the permissible extent of resection, 
and anticipating the likelihood of postoperative 
neurological deficit [9]. In lesions located near 
motor or language areas, visualization of white 
matter pathways may shift the balance toward 
more conservative, function-preserving 
strategies, although the degree of influence 
varies depending on the reliability of tract 
reconstruction. 

A particularly important development has been 
the integration of tractography with functional 
mapping techniques. The combination of 
diffusion-based structural reconstruction with 
functional MRI or navigated transcranial 
magnetic stimulation provides a more 
comprehensive representation of brain 
organization, incorporating both anatomical 
and functional components [10]. This 
multimodal approach is especially valuable in 
pediatric patients, where neuroplasticity and 
variability of cortical representation may 
obscure the relationship between structure and 
function. At the same time, discrepancies 
between tractography and functional mapping 
are not uncommon, and in such cases functional 
data are generally considered more reliable for 
surgical planning [11]. 

Intraoperatively, tractography data are often 
incorporated into neuronavigation systems, 
allowing visualization of reconstructed 
pathways during tumor resection. In selected 
cases, particularly in eloquent regions, this 
integration may contribute to increasing the 
extent of safe resection while reducing the 
likelihood of permanent deficits [12]. However, 
the clinical utility of intraoperative 

tractography is limited by brain shift, which 
progressively alters spatial relationships during 
surgery and reduces the accuracy of navigation 
based on preoperative imaging [13]. For this 
reason, intraoperative neurophysiological 
monitoring remains indispensable. 
Tractography also plays a role in the 
interpretation of postoperative outcomes. 
Changes in specific white matter pathways, such 
as the dentato-thalamo-cortical tract, have been 
associated with the development of 
neurological syndromes, including cerebellar 
mutism [14]. In such situations, tractography 
serves primarily as a tool for retrospective 
anatomical analysis rather than a predictive 
modality. The assessment of visual pathways 
represents another clinically relevant 
application. Probabilistic tractography has 
demonstrated the ability to reconstruct optic 
radiations and evaluate their integrity in 
patients with tumors affecting the visual system 
[15]. Some studies report correlations between 
tract integrity and visual function, although 
these relationships are variable and depend on 
methodological factors as well as the underlying 
pathology. 

Despite these applications, the overall impact of 
MR tractography on surgical decision-making 
remains heterogeneous. In some clinical 
scenarios, it provides critical information that 
directly influences the surgical approach, while 
in others it functions as an adjunct without 
altering operative strategy. This variability 
reflects both the technical limitations of the 
method and the complexity of pediatric brain 
organization. Taken together, MR tractography 
enhances anatomical understanding and 
contributes to preoperative planning, but its 
clinical value is realized primarily when it is 
integrated into a broader diagnostic framework. 
Its role is complementary rather than definitive, 
particularly in cases where conventional 
imaging alone is insufficient to estimate 
functional risk. 

Limitations and Sources of Variability of MR 
Tractography 

Despite its widespread clinical adoption, MR 
tractography remains fundamentally limited by 
its model-based nature. Unlike conventional 
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MRI, it does not directly visualize white matter 
structures but reconstructs probable pathways 
based on diffusion signal characteristics. This 
distinction is critical, as it defines tractography 
not as an anatomical image but as an 
interpretative model subject to multiple sources 
of variability. One of the primary determinants 
of variability is the choice of diffusion model and 
reconstruction algorithm. Deterministic and 
probabilistic approaches often yield divergent 
representations, particularly in regions with 
complex fiber architecture such as crossing or 
branching tracts. Even minor differences in 
region-of-interest placement, tracking 
thresholds, and termination criteria can lead to 
substantial changes in tract configuration, 
reducing reproducibility and limiting inter-
study comparability [16, 17]. 

Pathological alterations in brain tissue further 
complicate interpretation. Edema, tumor 
infiltration, and compression significantly affect 
diffusion properties, frequently leading to 
reduced anisotropy and incomplete tract 
reconstruction. In such contexts, apparent tract 
disruption may reflect reversible 
microstructural changes rather than true axonal 
damage. Conversely, preserved tractography 
patterns do not necessarily indicate functional 
integrity, creating a persistent mismatch 
between imaging findings and clinical outcomes. 
In pediatric populations, these limitations are 
amplified by developmental factors. Ongoing 
myelination, evolving connectivity, and 
pronounced anatomical variability influence 
diffusion metrics and reduce the stability of 
tract reconstruction. As a result, interpretation 
frameworks derived from adult populations 
cannot be directly applied, and age-specific 
variability must be considered in clinical 
decision-making. Technical parameters related 
to image acquisition represent an additional 
source of heterogeneity. Variations in magnetic 
field strength, diffusion directions, and signal-
to-noise ratio directly affect data quality and 
reconstruction accuracy. Differences in 
acquisition protocols between institutions 
further limit standardization and complicate the 
development of unified clinical guidelines [18]. 

Intraoperative factors introduce further 
uncertainty. Brain shift alters the spatial 

relationship between anatomical structures 
during surgery, reducing the accuracy of 
navigation systems based on preoperative 
imaging. This limitation is particularly relevant 
in large tumors and procedures involving 
significant cerebrospinal fluid loss, where 
tractography-based navigation may diverge 
from actual anatomy [19]. 

The absence of universally accepted standards 
for acquisition, processing, and interpretation 
remains a major unresolved issue. Although 
multiple approaches to standardization have 
been proposed, no consensus has been reached, 
reflecting both technological variability and 
incomplete validation of tractography against 
functional or histological reference standards. 
Taken together, these limitations indicate that 
MR tractography should not be interpreted as 
an objective representation of white matter 
anatomy but rather as a probabilistic construct 
influenced by technical, biological, and 
methodological factors. Its clinical use requires 
cautious interpretation and integration with 
complementary diagnostic modalities. 

MR Tractography in Surgical Decision-
Making 

Within the context of pediatric subcortical brain 
tumors, MR tractography is most appropriately 
used as part of a structured, multimodal 
decision-making process rather than as an 
independent determinant of surgical strategy. 
Its value lies in refining anatomical 
understanding and supporting risk estimation 
rather than providing definitive guidance. At the 
preoperative stage, tractography contributes to 
the assessment of tumor–tract relationships 
and facilitates stratification of surgical risk. 
Patterns such as tract displacement, 
compression, or apparent disruption may 
influence the choice of surgical corridor and the 
anticipated extent of resection. Displacement of 
well-organized tracts is generally associated 
with a more favorable functional prognosis, 
whereas infiltration or loss of tract continuity 
introduces greater uncertainty and often 
necessitates a more conservative approach [20].  

The integration of tractography with functional 
mapping remains a critical element of its clinical 
application. Concordance between structural 
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and functional data increases confidence in 
surgical planning, whereas discrepancies 
highlight the limitations of tractography and 
shift decision-making toward functional 
assessment. In such situations, functional 
mapping is typically considered the more 
reliable indicator of eloquent cortex and 
pathway integrity [21]. 

During surgery, tractography-based 
neuronavigation may assist in maintaining 
orientation and avoiding critical pathways. 
However, its role remains supportive, as 
intraoperative brain shift reduces the accuracy 
of preoperative imaging. Continuous 
neurophysiological monitoring therefore 
remains essential, particularly in procedures 
involving eloquent regions. In pediatric patients, 
the interpretation of tractography findings must 
account for neurodevelopmental factors and the 
potential for functional reorganization. 
Structural alterations observed on tractography 
may not correspond directly to functional 
impairment, and compensatory mechanisms 
may modify the clinical significance of imaging 
findings. This further limits the predictive value 
of tractography when used in isolation. From a 
practical standpoint, MR tractography is most 
valuable in complex cases where conventional 
imaging fails to adequately define functional 
risk, including deeply located tumors and 
lesions adjacent to major white matter 
pathways. In more straightforward anatomical 
scenarios, its contribution to decision-making is 
often limited [22, 23]. 

DISCUSSION 

The growing integration of MR tractography 
into pediatric neuro-oncology reflects a broader 
shift toward function-oriented surgical 
planning. While conventional imaging provides 
detailed anatomical information, it does not 
adequately address the functional implications 
of tumor resection, particularly in subcortical 
regions where white matter pathways play a 
central role in neurological outcomes. In this 
context, tractography offers an appealing 
extension of preoperative assessment by 
attempting to bridge the gap between structure 
and function. At the same time, the evidence 
reviewed in this study indicates that the clinical 

value of MR tractography is neither uniform nor 
universally reproducible. Its utility varies 
considerably depending on methodological 
factors, tumor characteristics, and patient-
specific особенностей. In particular, the 
inconsistency between structural tractography 
findings and functional outcomes represents a 
fundamental limitation that cannot be 
overlooked. This discrepancy challenges the 
assumption that visualization of white matter 
pathways directly translates into reliable 
prediction of neurological deficits. 

A critical observation emerging from the 
literature is that tractography exerts the 
greatest influence not as an isolated modality 
but as part of a multimodal framework. When 
combined with functional imaging and 
intraoperative monitoring, it contributes to a 
more nuanced understanding of brain 
organization and supports more informed 
surgical planning. In contrast, reliance on 
tractography alone increases the risk of 
misinterpretation and may lead to either overly 
aggressive or unnecessarily conservative 
strategies. 

The issue of variability remains central to the 
interpretation of tractography data. Differences 
in acquisition protocols, reconstruction 
algorithms, and operator-dependent 
parameters introduce a level of subjectivity that 
limits standardization. This problem is 
particularly pronounced in pediatric 
populations, were developmental factors 
further complicate interpretation. As a result, 
the lack of universally accepted protocols 
continues to restrict the comparability of 
findings and the generalizability of conclusions. 

From a clinical perspective, the role of MR 
tractography can be more accurately defined as 
a tool for reducing uncertainty rather than 
eliminating it. It provides additional 
information that refines anatomical orientation 
and supports hypothesis formation regarding 
functional risk. However, final surgical 
decisions must remain grounded in functional 
assessment and intraoperative findings, which 
retain greater reliability in determining 
neurological outcomes. These considerations 
highlight the need for further research aimed at 
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improving the standardization and validation of 
tractography techniques. Future studies should 
focus on establishing stronger correlations 
between imaging findings and functional 
outcomes, as well as developing reproducible 
protocols that can be applied across clinical 
settings. Until such advances are achieved, the 
use of MR tractography should remain cautious, 
context-dependent, and firmly integrated 
within a multimodal diagnostic strategy. 

CONCLUSION 

MR tractography occupies a defined but limited 
role in the preoperative evaluation of pediatric 
subcortical brain tumors, where it enhances 
spatial understanding of tumor–tract 
relationships and contributes to risk-oriented 
surgical planning. Its diagnostic value remains 
conditional due to model dependence, 
variability of reconstruction, and the 
inconsistent relationship between structural 
imaging and functional outcomes. The evidence 
indicates that tractography is most effective 
when integrated into a multimodal framework 
that combines conventional MRI, functional 
mapping, and intraoperative monitoring, 
allowing for a more balanced interpretation of 
anatomical and functional data. In pediatric 
practice, additional uncertainty related to 
ongoing brain development and neuroplasticity 
further restricts the reliability of isolated 
tractographic findings. Within this context, MR 
tractography should be regarded as a 
supportive tool that refines surgical strategy 
and assists in reducing uncertainty, while 
definitive decisions must remain grounded in 
functional assessment and intraoperative 
verification. 

REFERENCES 

1. Kanshina D.S., Ublinsky M.V., Melnikov I.A. 
et al. Reorganizatsiya kortiko-spinal'nogo 
trakta i talamo-kortikal'nykh proektsii u 
detei s posledstviyami tyazheloi cherepno-
mozgovoi travmy // Zhurnal nevrologii i 
psikhiatrii imeni S. S. Korsakova. – 2025. – T. 
125, № 5. – S. 56-61. – DOI: 
10.17116/jnevro202512505156. – PMID: 
40457668. 

2. Guberman G.I., Balasubramaniam N., Wilson 
L. et al. Diffusion MRI tractography to 

reduce risks of postoperative neurologic 
deficits: a systematic review and meta-
analysis // Neurology. – 2025. – Vol. 105, 
No. 9. – P. e214145. – DOI: 
10.1212/WNL.0000000000214145. – 
PMID: 41071968. 

3. Lee M.H., Banerjee S., Uda H. et al. Deep 
learning-based tract classification of 
preoperative DWI tractography advances 
the prediction of short-term postoperative 
language improvement in children with 
drug-resistant epilepsy // IEEE 
Transactions on Biomedical Engineering. – 
2025. – Vol. 72, No. 2. – P. 565-576. – DOI: 
10.1109/TBME.2024.3463481. – PMID: 
39292577. – PMCID: PMC11875897. 

4. Peña Pino I., Fellows E., McGovern R.A. 3rd. 
et al. Structural and functional connectivity 
in hydrocephalus: a scoping review // 
Neurosurgical Review. – 2024. – Vol. 47, No. 
1. – Art. 201. – DOI: 10.1007/s10143-024-
02430-z. – PMID: 38695962. 

5. Muir M.T., Noll K., Patel R. et al. Toward 
data-driven surgical planning: multimodal 
mapping correlates of aphasic surgical 
deficits // Journal of Neurosurgery. – 2025. 
– Ahead of print. – P. 1-12. – DOI: 
10.3171/2025.6.JNS242301. – PMID: 
41135113. 

6. Zhang W., Ille S., Schwendner M. et al. 
Tracking motor and language eloquent 
white matter pathways with intraoperative 
fiber tracking versus preoperative 
tractography adjusted by intraoperative 
MRI-based elastic fusion // Journal of 
Neurosurgery. – 2022. – Vol. 137, No. 4. – P. 
1114-1123. – DOI: 
10.3171/2021.12.JNS212106. – PMID: 
35213839. 

7. Wu W., Rieger S.W., Baxter L. et al. High 
resolution diffusion imaging in the unfixed 
post-mortem infant brain at 7T // Imaging 
Neuroscience. – 2024. – Vol. 2. – P. 1-20. – 
DOI: 10.1162/imag_a_00069. – PMID: 
40692625. – PMCID: PMC12043270. 

8. Wende T., Hoffmann K.T., Meixensberger J. 
Tractography in neurosurgery: a systematic 
review of current applications // Journal of 
Neurological Surgery. Part A, Central 
European Neurosurgery. – 2020. – Vol. 81, 

https://doi.org/10.55640/ijmm-05-03-04


International Journal of Modern Medicine             Page 29-36 
VOLUME05 ISSUE03 
PUBLISHED DATE: - 30-03-2026         
DOI: https://doi.org/10.55640/ijmm-05-03-04                                                       eISSN: 2156-5198 pISSN: 2156-518X 

 
RESEARCH ARTICLE 
 

35 
 

No. 5. – P. 442-455. – DOI: 10.1055/s-0039-
1691823. – PMID: 32176926. 

9. Verschuur A.S., Tax C.M.W., Boomsma M.F. 
et al. Feasibility study to unveil the 
potential: considerations of constrained 
spherical deconvolution tractography with 
unsedated neonatal diffusion brain MRI 
data // Frontiers in Radiology. – 2024. – Vol. 
4. – Art. 1416672. – DOI: 
10.3389/fradi.2024.1416672. – PMID: 
39007078. – PMCID: PMC11239519. 

10. Speckert A., Payette K., Knirsch W. et al. 
Altered connectome topology in newborns 
at risk for cognitive developmental delay: a 
cross-etiologic study // Human Brain 
Mapping. – 2025. – Vol. 46, No. 1. – Art. 
e70084. – DOI: 10.1002/hbm.70084. – 
PMID: 39791277. – PMCID: PMC11718324. 

11. Oh M.E., Driever P.H., Khajuria R.K. et al. DTI 
fiber tractography of cerebro-cerebellar 
pathways and clinical evaluation of ataxia in 
childhood posterior fossa tumor survivors 
// Journal of Neuro-Oncology. – 2017. – Vol. 
131, No. 2. – P. 267-276. – DOI: 
10.1007/s11060-016-2290-y. – PMID: 
27785688. 

12. Voets N.L., Pretorius P., Birch M.D. et al. 
Diffusion tractography for awake 
craniotomy: accuracy and factors affecting 
specificity // Journal of Neuro-Oncology. – 
2021. – Vol. 153, No. 3. – P. 547-557. – DOI: 
10.1007/s11060-021-03795-7. – PMID: 
34196915. – PMCID: PMC8280000. 

13. Rosenstock T., Picht T., Schneider H., 
Vajkoczy P. Pediatric navigated transcranial 
magnetic stimulation motor and language 
mapping combined with diffusion tensor 
imaging tractography: clinical experience // 
Journal of Neurosurgery: Pediatrics. – 2020. 
– Vol. 26, No. 5. – P. 583-593. – DOI: 
10.3171/2020.4.PEDS20174. – PMID: 
32707554. 

14. Luzzi S., Giotta Lucifero A., Martinelli A. et al. 
Supratentorial high-grade gliomas: maximal 
safe anatomical resection guided by 
augmented reality high-definition fiber 
tractography and fluorescein // 
Neurosurgical Focus. – 2021. – Vol. 51, No. 2. 
– Art. E5. – DOI: 
10.3171/2021.5.FOCUS21185. – PMID: 
34333470. 

15. Hales P.W., Smith V., Dhanoa-Hayre D. et al. 
Delineation of the visual pathway in 
paediatric optic pathway glioma patients 
using probabilistic tractography, and 
correlations with visual acuity // 
NeuroImage: Clinical. – 2017. – Vol. 17. – P. 
541-548. – DOI: 10.1016/j.nicl.2017.10.010. 
– PMID: 29527480. – PMCID: PMC5842647. 

16. Dubois J., Grotheer M., Yang J.Y. et al. Small 
brains but big challenges: white matter 
tractography in early life samples // Brain 
Structure and Function. – 2025. – Vol. 230, 
No. 4. – Art. 58. – DOI: 10.1007/s00429-
025-02922-8. – PMID: 40293528. 

17. Elia A., Roux A., Debacker C. et al. Locating 
eloquent sites identified during brain tumor 
intraoperative mapping on reference MRI 
atlas // Communications Medicine. – 2025. 
– Vol. 5, No. 1. – Art. 161. – DOI: 
10.1038/s43856-025-00834-6. – PMID: 
40335678. – PMCID: PMC12058981. 

18. Fagan M.M., Scheulin K.M., Sneed S.E. et al. 
White matter integrity and motor function 
disruption due to traumatic brain injury in 
piglets: impacts on motor-related brain 
fibers // Brain Sciences. – 2024. – Vol. 14, 
No. 3. – Art. 247. – DOI: 
10.3390/brainsci14030247. – PMID: 
38539635. – PMCID: PMC10969094. 

19. Foley R., Boop F. Tractography guides the 
approach for resection of 
thalamopeduncular tumors // Acta 
Neurochirurgica. – 2017. – Vol. 159, No. 9. – 
P. 1597-1601. – DOI: 10.1007/s00701-017-
3257-2. – PMID: 28674731. 

20. Habibi A.T., Alaya I.B., Tensaouti F. et al. 
Impact of pediatric posterior fossa tumor 
treatments on working memory tracts using 
resting-state fMRI and tractography // 
Journal of Neuroimaging. - 2025. - Vol. 35, 
No. 1. - Art. e70007. – DOI: 
10.1111/jon.70007. – PMID: 39789950. 

21. Hadi E., Dorittke T., Kienast P. et al. Magnetic 
resonance imaging and tractography of 
sensorimotor tracts in fetuses with 
intraventricular hemorrhage: feasibility and 
added prognostic value // Ultrasound in 
Obstetrics and Gynecology. – 2024. – Vol. 64, 
No. 5. – P. 626-634. – DOI: 
10.1002/uog.29109. – PMID: 39410711. 

https://doi.org/10.55640/ijmm-05-03-04


International Journal of Modern Medicine             Page 29-36 
VOLUME05 ISSUE03 
PUBLISHED DATE: - 30-03-2026         
DOI: https://doi.org/10.55640/ijmm-05-03-04                                                       eISSN: 2156-5198 pISSN: 2156-518X 

 
RESEARCH ARTICLE 
 

36 
 

22. Huisman T.A.G.M., Patel R., Kralik S. et al. 
Advances in imaging modalities for 
pediatric brain and spinal cord tumors // 
Pediatric Neurosurgery. – 2023. – Vol. 58, 
No. 5. – P. 240-258. – DOI: 
10.1159/000531998. – PMID: 37604135. 

23. 23. Ji Q., McAfee S.S., Scoggins M. et al. 
Cerebellar mutism syndrome and dentato-

thalamo-cortical tract disruption in 
diffusion tractography following surgery for 
medulloblastoma // Radiology. - 2024. - Vol. 
311, No. 2. - Art. e232521. – DOI: 
10.1148/radiol.232521. – PMID: 38742969. 
– PMCID: PMC11140529.       

 

https://doi.org/10.55640/ijmm-05-03-04

