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Diflizne gliomy mozgu

NajcastejSie primarne nadory mozgu dospelych
Vzdy smrtel'né

Zavazny socio-ekonomicky problém



Problém 1 — infiltrativny rast uz v stupni zhubnosti 2., tzv ,low-grade"

Zdroj: Young et al., Neurooncology, 2023, AI modif.



Problém 1 — infiltrativny rast uz v stupni zhubnosti 2., tzv ,low-grade"
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Zdroj: Young et al., Neurooncology, 2023, AI modif.



Problém 2 — Ciatocna/uplna ,neviditelnost™

Sagittal [v]




Problém 3 — prerastanie stale fungujucich struktur mozgu
r —— s,
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Zdroj: Young et al., Neurooncology, 2023, AI modif.



Problém 3 — prerastanle stale fungujucich struktdr mozgu
SN/

Zdroj: Youhg et al., Neurooncology, 2023, Al modif.






Problém 4 — neodvratitelna maligna transformacia (prechod do stupnov 3. a 4., tzv. high-grade)
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Zdroj: Young et al., Neurooncology, 2023, Al modif.




Preco ich operujeme?

1. Infiltrativhe — neohranicené
2. Ciasto¢ne/Uplne neviditel'né
3. Prerastajuce fungujici mozog

4. Vzdy maligne transformujuce
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Zdroj: Young et al., Neurooncology, 2023, Al modif.
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JOURNAL OF CLINICAL ONCOLOGY ORIGINAL REPORT

Role of Extent of Resection in the Long-Term Outcome of
Low-Grade Hemispheric Gliomas

Justin S. Smith, Edward F. Chang, Kathleen R. Lamborn, Susan M. Chang, Michael D. Prados, Soonmee Cha,
Tarik Tihan, Scott VandenBerg, Michael W. McDermott, and Mitchel S. Berger

Po zohladneni vplyvu veku, KPS, lokalizacie nadoru a
podtypu nadoru zostal rozsah resekcie signifikantnym
prediktorom dlhSieho prezivania aj v pripade, Zze rozsah
resekcie bol aspon 80 % (P = 0,016)
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Resekcia zdanlivo normalneho tkaniva mozgu

No reference aw -
. » . o -
X ,Y WP =

e & \l 13
) & & 4

R 1



Intraoperacné zobrazovacie metody

Intraoperacneé USG

Intraoperacné MR
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Clinical Neurology a

Contents lists available at ScienceDirect

Clinical Neurology and Neurosurgery

journal homepage: www.elsevier.com/locate/clineuro

,V dosledku obrazovych artefaktov je ultrazvuk v
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The value of intraoperative sonography in low grade glioma surgery

Athanasios K. Petridis®* !, Maxim Anokhin®!, Jan Vavruska?,

Mehran Mahvash®, Martin Scholz?

* Wedau Kliniken Duis S {onzei f el Germany
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LALEY 0]




,Acoustic enhancement artifacts™

Objavuju sa, ked’ ultrazvuk preniké cez vygi stipec vody (fyziologického roztoku).

MOzu branit’ detekcii zvyskov nadoru na dne resekcnej dutiny.
(Hentschel and Lang, 2005; Gerganov et al., 2009; Wang et al., 2011)

MOzu imitovat’ nador v miestach, kde sa v skutocnosti nenachadza (Jakola et al., 2014)
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3D ultrazvukové scanovanie s minisondou zavedenou do resekcnej dutiny

Acta Neurochir (2012) 154:1255-1262
DOI 10.1007/s00701-012-1357-6

CASE REPORT

Navigated three-dimensional intraoperative
ultrasound-guided awake resection of low-grade glioma
partially infiltrating optic radiation

Andrej Steiio - Martin Karlik - Peter Mendel -
Miroslav Cik - Juraj Steiio




Letter to the Editor

Intraoperative ultrasound in low-grade glioma
surgery

Andrej Stefio*
Viktor Matejcik
Juraj Steno

Clinical Neurology and Neurosurgery 135 (2015) 96-99
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Letter to the Editor: Identification of residual glioma using
ultrasound miniprobes

Andrej Stefio MD, PhD, Viktor Matejéik MD, PhD, and Juraj Stefic MD, PhD
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Intraoperative
Ultrasound (IOUS) in

Andrej Sterio, Carlo Giussani, and Matteo Riva

No raference

A.Stefio etal.

urosu er)k q

From Standard B-mode ;
to Elastosonography |
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Fig. 8.5 Right-sided frontal grade II astrocytoma. Left
colum: Tnitial 3D-ultrasound image scanned from the
dural surface fused with the preoperative navigali
showing a right-sided frontal grade Il astrocytoma. Middle
columa: 3D-ultrasound scan performed from the dural
surface during the resection. Note the hyperinteasity at the
bottom of the resection cavity: yellow ary

losum and red arro inferior part of the right frontal

ize glioma tiss 3]. Nevertheles
as mentioned before, the accuracy of neuronav

gation is limited due to the brain-shift [28], and

-ultrasound is prone to image interpretation
difficulties, especially after some tumor tissue
debulking [43-45]. Due to these drawbacks,

3D-ultrasound [4 , 82] is us several cen-
ters during AR of eloquently localized gliomas.
Both methods enable distinct visualization of
normal and pathological tissue, as well as intra-
operative update of neuronavigation data and
brain-shift compensation, which is critical for
further course of the surgery.

st prominent problem of AR is the lim-
ited time of the surgery due to patient fatigue
[83]. Despite the described successful course of
AR lasting up to 9 h [84], some patients ca
become tired within 1-2 h of resection [85]. In
such cases, patients often demonstrate slowness
in their language in the la:

lobe. Because these structures were not infiltrated (see
initial 3D-ultrasound scan), the hyperintensity should be
evaluated as the AEAs and not as a tumor remnant. Right

na: AEAs were minimized by 3D-ultrasound data
acquisition with a miniature probe inserted into the resec-
tion cavity: no hyperintease residual tumor is present at
the bottom of the resection cavity. Surgery performed at
the Department of Neurosurgery in Bratislava

and it is not easy to differentiate language distur-
bances due to fatigue from the fact that the resec-
tion has interfered with language pathways [83].
Because the duration of AR is limited. intraop-
erative imaging modality used during these proce-
dures should t from distinct depiction of
normal and pathological structures also allow fast
update of navigation data. In this regard,
3D-ultrasound represents a very well-balanced
niraoperative imaging moda
high-quality visualization of brain and tumor ti
sue, intraoperative data update may be repeatedly
performed during the wholecourse of AR. Usual
the 3D-ultrasound navigation data update takes
only 2-3 min [61], and therefore, the prolong:
of the surgery is acceptable even in cases when
several navigation data updates are needed.
Another important benefit of 3D-ultrasound is
the possibility of intraoperative 3D visualization
of normal and pathological vessels by power
Doppler. According to the experiences gained
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ORIGINAL ARTICLE - BRAIN TUMORS

A new acoustic coupling fluid with ability to reduce ultrasound

imaging artefacts in brain tumour surgery—a phase | study
Geirmund Unsgard %3 - Lisa Millgard Sagberg®* - Sébastien Miiller” - Tormod Selbekk >

Received: 10 April 2019 /Accepted: 3 May 2019
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a Outlook

Invitation to collaborate on Al-guided ioUS study

Od Cepeda Chafla, Santiago Miguel <scepedac@saludcastillayleon.es>
Datum Str 25. 6. 2025 17:36
Do Steno Andrej <andrej.steno@fmed.uniba.sk>

Kopia andrej.steno@gmail.com <andrej.steno@gmail.com> ‘

Komunikacia zobrazena so stuhlasom Dr. S. Cepeda, PhD

Dear Professor Steno,

I hope this message finds you well. My name is Santiago Cepeda, a neurosurgeon at the Rio Hortega
University Hospital in Valladolid, Spain. | lead a research line focused on the application of artificial
intelligence to enhance intraoperative ultrasound for brain tumor surgery.

We have recently published a couple of articles addressing real-time detection and segmentation of
brain tumors in ioUS, and we are now aiming to take this project to the next stage. Our ultimate goal
is to clinically validate a practical system capable of real-time, automatic segmentation not only of
the tumor, but also of the peritumoral region, the resection cavity, and key brain structures. We
believe such a tool could assist neurosurgeons during their learning curve and complement the
expertise of more experienced surgeons.

Beyond our published work, our group has developed improved models specifically optimized for
detecting residual tumor. We are currently planning a non-randomized, multicenter clinical study to
evaluate the clinical utility of this Al-based solution. While we have extended this invitation to
members of the BraTioUS consortium, your recognized expertise and leadership in the field of
intraoperative imaging make your involvement particularly valuable.

At this stage, we are assessing the number of centers that might be interested in participating,
aiming to estimate a feasible sample size. The study is expected to last one year, and we would
evaluate the model’s performance in segmenting the tumor before dural opening, during resection,
and at its completion, with the ultimate goal of understanding its potential integration into routine
surgical workflows.

In parallel, we are actively exploring funding opportunities to support the study. If you are aware of
potential sponsors or industrial partners who may be interested in collaborating or supporting this
initiative, we would be truly grateful for your guidance or help in establishing such contacts.

I am attaching two of our recent publications, along with a short video demonstrating the first
prototype we developed.

1 would be honored to hear your thoughts and discuss the possibility of collaborating on this
ambitious project.

Warm regards,

Santiago Cepeda, MD., PhD

Department of Neurosurgery

GEIBAC (Specialized Group in Biomedical Imaging and Computational Analysis)
https://geibac.uva.es/

Rio H University Hospital

Valladolid - Spain
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Real-time brain tumor detection in intraoperative ultrasound: From model
training to deployment in the operating room
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Skumany A.I. model sa nateraz ukazuje ako potencialne uzitocna pomocka.




A.I. ma nezanedbatel'né rizika uz v sucasnosti



1. Halucinacie s medicinskym dopadom aj v A.I. urcenej lekarom

2. Kognitivny upadok (postupna strata schopnosti rozmysl‘at)
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How do wearable biosensors aid rapid triage in mass casualty events?

Recent guidance on anticoagulation in minor head trauma

Halucinacie: OE ma najnizsiu mieru medicinskych halucinacii vd'aka striktnému RAG
(Retrieval-Augmented Generation). Ak informacia nie je v peer-reviewed zdrojoch, OE si ju
na rozdiel od GPT-4/5 zriedkakedy "vymysli".
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round no reauced risk or CCvi-related
hemorrhage with B-blocker use.

Neurosurgical R... +1

There is no consensus or guideline supporting
propranolol as a routine therapy for CCMs
adjacent to developmental venous anomalies,

and its use remains investigational. For

patients with surgically inaccessible CCMs and

disabling symptoms such as drop attacks,
management is limited to symptomatic
therapy and risk factor control (e.g., blood
pressure management), with surgical or
radiosurgical intervention reserved for select
cases. Further large-scale, prospective trials
are needed to clarify the role of propranolol
and other beta-blockers in CCMs. @® Lancet +4




can you cite me the part of the original paper corresponding to: "For example, during awake
craniotomy for tumor resection, the neurosurgeon may use gentle palpation to identify tumor
margins, assess tissue consistency, or facilitate intraoperative mapping of functional cortex, as
described in the context of awake brain surgery and intraoperative mapping techniques.[1]"

Answered on 16. septembra 2025

v Finished thinking

The following excerpt from the medical literature directly supports the statement: "For example,

during awake craniotomy for tumor resection, the neurosurgeon may use gentle palpation to
identify tumor margins, assess tissue consistency, or facilitate intraoperative mapping of functional
cortex, as described in the context of awake brain surgery and intraoperative mapping techniques":

From Gogos AJ et al.,, "Awake Glioma Surgery: Technical Evolution and Nuances" (Journal of Neuro-
Oncology, 2020):

During awake craniotomy, the surgeon may use direct tactile feedback to assess tumor consistency
and margins, in addition to visual and electrophysiological cues. Gentle manipulation and palpation of
the cortex and subcortical structures are often necessary to optimize exposure and facilitate
functional mapping, especially when distinguishing tumor from normal brain tissue in eloquent areas.
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Journal of Neuro-Oncology (2020) 147:515-524

https://doi.org/10.1007/511060-020-03482-z . ,
Ziadne vysledky

Skuste inu hfadanu poloZku

TOPIC REVIEW

Check for
updates

Awake glioma surgery: technical evolution and nuances

Andrew J. Gogos' - Jacob S. Young' - Ramin A. Morshed' - Shawn L. Hervey-Jumper' - Mitchel S. Berger'

Received: 3 March 2020 / Accepted: 1 April 2020 / Published online: 8 April 2020
© Springer Science+Business Media, LLC, part of Springer Nature 2020

Abstract

Introduction Multiple studies have demonstrated that improved extent of resection is associated with longer overall survival
for patients with both high and low grade glioma. Awake craniotomy was developed as a technique for maximizing resection
whilst preserving neurological function.

Methods We performed a comprehensive review of the literature describing the history, indications, techniques and outcomes
of awake craniotomy for patients with glioma.

Results The technique of awake craniotomy evolved to become an essential tool for resection of glioma. Many perceived
contraindications can now be managed. We describe in detail our preferred technique, the testing paradigms utilized, and
critically review the literature regarding functional and oncological outcome.

Conclusions Awake craniotomy with mapping has become the gold standard for safely maximizing extent of resection for
tumor in or near eloquent brain. Cortical and subcortical mapping methods have been refined and the technique is associated
with an extremelv low rate of complications.




ventral stream mapping Commonly leads to errors during
picture-word interference testing (Fig. 2b) [47], with seman-
tic paraphasia’s occurring commonly in the IFOF [46]. There
is conflicting evidence regarding the function of the uncinate
fasciculus, with some reporting that its removal impairs the
ability to name famous faces [48], whereas other others have
shown its removal does not lead to any permanent deficit
[49]. We do not specifically test for this phenomenon. Dur-
ing dorsal stream mapping, errors are commonly seen in sen-
tence generation (Fig. 2c¢), with hesitation, grammatical or
semantic paraphasias occurring on the verb (rather than on
the subject or object). Picture-word interference errors also
occur during dorsal testing, but are seen less commonly than
in the ventral stream and are manifest as speech arrest [47].

Motor function is tested subcortical in the same manner
as for cortical testing. If errors or movement occur during
subcortical mapping, we wait and then repeat the task. We

@ Springer

Outcomes: .
consistency|

Intraoperative stimulation mapping 1s the gold for minimiz-
ing postoperative deficits [50], and there have been numer-
ous studies examining neurologic outcomes after intraop-
erative mapping during awake craniotomies (Table 3). In
general, awake craniotomies can be performed safely and
can allow for significant extent of resection in patients with
glioma. The majority of studies report a mean extent of
resection greater than 90% or a GTR rate of greater than
50%. Rates of permanent deficits range from 3 to 47.1%,
however studies vary in terms of lesion location and degree
of involvement of eloquent tissue. There is also a lack of
consistency in the definition of a “fixed” or “permanent”
neurologic deficit, with groups defining this term as a deficit
persisting by anywhere from 1 to 6 months postoperatively.




I have the full article but the part "For example, during awake craniotomy for tumor resection, the
neurosurgeon may use gentle palpation to identify tumor margins, assess tissue consistency, or
facilitate intraoperative mapping of functional cortex, as described in the context of awake brain
surgery and intraoperative mapping techniques" is not there

Answered on 16. septembra 2025

v Finished thinking

The statement that "during awake craniotomy for tumor resection, the neurosurgeon may use gentle

palpation to identify tumor margins, assess tissue consistency, or facilitate intraoperative mapping of
functional cortex” is not explicitly described in the text of Gogos Al et al. (Journal of Neuro-Oncology,
2020) or in any of the other referenced articles as a direct recommendation or technique. The medical
literature on awake craniotomy and intraoperative mapping consistently discusses the use of direct
cortical and subcortical stimulation, intraoperative neurological assessment, and functional mapping
to guide resection and preserve eloquent cortex. nNeuro-oncology + 3 However, none of these articles

provide a direct citation or specific section describing gentle palpation by the neurosurgeon as a
standard or recommended method for identifying tumor margins or tissue consistency during
awake craniotomy.
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Figure 1. The dynamic Direct Transfer Function (dDTF) EEG analysis of Alpha Band for groups:
LLM, Search Engine, Brain-only, including p-values to show significance from moderately
significant (*) to highly significant (***).
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