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Roadmap

How to localize weakness

From Waveforms to Workflows: EDx and the Supportive
Role of LLMs in Neuromuscular care

What EMG and NCS actually measure

Mihailo Svetozarevi¢, MD

Clinic for Neurology,
University Clinical Center Nis, Serbia

Why longitudinal follow-up studies matter

How LLMs can help
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[ How EDx studies support clinical reasoning
[ Pitfalls to LLM implementation
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Localizing the source of weakness The neurological examination

Bedside examination
Localization hypothesis

Advanced diagnostics

[ Same symptom — different anatomical level }
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What are EDx studies?

KEY CONCEPTS

Peripheral nerves contain motor and
sensory fibers

Myelin enables fast conduction between
nodes of Ranvier

Conduction velocity depends mainly on [
fiber diameter and degree of myelination

Edx evaluates large myelinated fibers

[Sal(atmy ion and ination are the i Dfnervestudies}
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Motor Nerve Conduction Studies

Wedian motor study, recording the abductor pollcs brevis
e,

Compound muscle action potential Motor conduction velocity

Latency is the time to initial negative
deflection

A) Nerve to neuromuscular junction time

== - - B) Neuromuscular junction time
o0 rune an Amplitude is from baseline to negative peak

e LOGYE

) Muscle depoliraziton time
Duration is time from deflection to baseline

e D) Nerve conduction time from proximal to distal

Sokobanja, May

Sensory Nerve Conduction Studies

Sensory nerve action potential

Onset latency is measured from the stimulus to the
initial negative deflection.

Amplitude is from baseline to negative peak
Duration is time from deflection to baseline crossing (CMAP and SNAP comparison

.' . cuinie or
‘ - [ NEURO
Peak latency is measured at the midpoint of the first @ @ LOGY#

negative peak.
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Basic patterns

Patterns of NCS abnormality

A) Normal study; Normal distal latency (DL) <4.4 ms, amplitude >4 mV, and
conduction velocity (CV) >49 m/s

B) Axonal loss; In axonal loss lesions, amplitudes decrease; CV is normal or
slightly slowed and DL is normal or slightly prolonged, The morphology of the
potential does not change between proximal and distal sites.

) Demyelination; Uniform slowing is most often associated with inherited
conditions. CV is markedly slowed and DL is markedly prolonged. The
morphology of the potential does not change between proximal and distal

sites.

D) k/temporal di Marked
slowing of conduction velocity and distal latency, but also with change in
potential morpholog i poral dispersion) between distal

and proximal stimulation sites.

@ w @ 5P
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Basic electromyography

Patient preparation and examination

First muscle selection / needle insertion into relaxed muscle
Concetric needle electrode - G1 active
electrodein the center, G2 reference.
electrode in needle shaft

Patient is relaxed / assessment of insertional and spontaneous activity
Ask the patient to contract muscle / assess motor unit action potentials (MUAPs)
Proceed to next muscle

. @ w @ 5

Sokobanja, May 21
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Basic electromyography Lo

What should a relaxed muscle show

1) Insertional activity

2) Normal resting
muscle

3) Abnormal activity:
3a —fibrillation;

‘Generation of spikes on EMG 3b —fasciluation;

3¢ - myokimic

Sokobanja, May 2026

Basic electromyography

Sokobanja, May 2026
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Basic electromyography

Interference pattern

A) Normal study; many motor unit action
potentials (MUAPS) fire during maximal
contraction that differentiating individual
motor unit action potentials is difficult.

B) Neuropathic pattern; a reduced number
of MUAPs fire at a high frequency, resulting
in an incomplete interference pattern

) Myopathic pattern; the number of
MUAPs is normal, the interference pattern
consists of short-duration, small-amplitude
MUAPS, which fire with a small amount of
force.

D) Central nervous system disorder; the ®
number of MUAPs is reduced, it is

appropriate for the level of firing.

- @ w® 8P

Motor unit action potential morphology

Sokobanja, May

Advanced electromyography

Patterns of abnormality
a) Normal study
b) Increased jitter

¢) Increased jitter with
blocking

= @ w @
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From Clinical Suspicion to EDx studies

Motor neuron

NCS + needle EMG in multiple  Evidence of denervation /

disease body regions Distribution /Exclude treatable
mimics
Peripheral Motor + Sensory NCS / Distal  Axonal / Demyeliniting

neuropathy and proximal sampling Focal / Generalized

Sensory / Motor / Both
Neuromuscular
junction Disorder

Repetitive Nerve Stimulation
Single-Fiber EMG

Decrement response
Increased jitter/blocking

Needle EMG Myopathic pattern

Example case

ld woman with progressive lower-limb weakness

Timeline and symptoms

Clinical interpretation

8 month progressive course T
Progressive pure motor symptoms

Left foot drop first Lower motor neuron signs

Upper motor neuron signs

Sensory sparing

Contralateral leg involved 2
months later, also with foot drop

No pain, paresthesias or sensory

Clinical question: motor neuron
loss

disease, neuropathy, myopathy or

Primary myopathy  sample proximal muscles
NCS usually normal

Irritability (active disease)
Severity No upper-limb complaints

other disease?

confirm LMN i

'. [ EDx should test the

& v ® e

and exclude mlmlch % . 2 ""'= or
W ® MR
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EDx findings in this case

Follow-up / Longitudinal Care

Motor NCS

Sensory NCS

Needle EMG

+ Median, ulnar, tibial and peroneal
motor studies are perserved;

+ Normal conduction velocities with
mildly prolonged distal latencies

* No abnormal proximal CMAP / No

Median, ulnar, radial and sural
sensory studies are perserved;

Normal sensory latencies and
conduction velocities;

Fibrillation and fasciculation potentials in both
lower limbs;

« Large amplitude and long duration MUAPS;

« Decreased recruitment;

«  Diffuse denervation with reinnervation in upper
extremities

Baseline

Follow-up

Care coordination

Neurology
Pulmology

PM&R

Nutrition
Psychology
Caregiver support

« Fibrillation potentials in paraspinal muscles
(Te/T8)

Long term care

conduction block

No demyelination or conduction
block

[Sensury systemis J

decisions

Active and chronic changes in multiple body
regions

Changes with an active,

axons or both!

disorder of motor neurons, their .

=1|-|: o ..'
% @ . LOGY= -

Symptom managment

Speech changes
swallowing

Saliva regulation
Weight changes

Respiration aid
* Dyspnea /orthopnea
Weak cough

FvC/VC

SNIP/ MIP
Nocturnal testing
NIV pathway

&S o @ e

Sokobanja, May 2026



Summer School
Neurology and Al fusion
Sokobanja, Serbia 27.-31. May 2026 Grant ID: 101159214

The role of LLM The role of LLM

INSPIRE framework, a multi-agent Edx reporting EDx input:
NCS / EMG tables, waveforms, symptoms

Clinician review

framework - 92.2% accuracy compared with 62.6%

accuracy of base LLM*
Checks values against reference tables

Verify, edit, sign off

Prospective clinical studies sunpon physician-
i ic similarity

EDx validator:

but shorter and more structured

1 3
reporting of nerve conduction studies and EMG (INSPIRE). Clnical

2. Gorenshtein A, Welsblot Y, et a. Al-Based EMG Reporting: A Randomized
doi:

Knowledge integrator:
Retrieval-augmented generation (RAG) adds context
Report draft synthesis:

ﬁ?ﬂ‘” A structured interpretation ready for review

2 T e ®w® 5

Sokobanja, May 2026 Sokobanja, May

The role of LLM Safety and pitfalls in LLM integration
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Take-home Messages LOGY=

Recommended reading:

Edx is not just a test — it is an extension of the neurological exam

NCS and EMG help localize, characterize and follow diseases

[ J
[ J
{ LLMs can help reporting, summarization and tracking J Tha n k yOU for y0 ur atte ntion !
[ J
[ ]

Purpose directed LLMs are better than simple chatbots

Mihailo Svetozarevi¢, MD
Clinic for Neurology,

University Clinical Center Nis, Serbia
mihailo.svetozarevic@gmail.com

No autonomous sign-off: the clinican remains responsible

cLimic 9-
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From Brain Images
to Diagnostic
Intelligence: CT, MRI
and Al in
Neuroradiology

Isidora Svetozarevi¢, MD
Center for Radiology, University Clinical Center Nis, Serbia

ChatMED Summer School: Neurology and Al Fusion

May 2026, Sokobanja, Serbia

Learning objectives

When and why is CT used in neuroradiology?

MRI sequences?

How imaging data becomes Al tasks: segmentation,
registration, classification, and longitudinal tracking.

é When and why MRl is used, and what are the major

@m  WhyLLMs are relevant in diagnostics.

s Why diagnostic uncertainty must be preserved, not
] erased.

The diagnostic pathway

Computed tomography - CT IN NEURORADIOLOGY

Examples:
* “Is this stroke or migraine?”
* “Isthere bleeding?”

* “Are these white matter lesions demyelinating?”

“Has the tumor progressed?”

« “Are there new lesions compared with the previous scan?”

Al does not interpret images in isolation. It enters a clinical workflow.

* Fast
* Widely available
* Excellent for acute neurological emergencies

+ Often, the first imaging test in the emergency
department.

Typical clinical questions:
¢ Is there bleeding?

* Is there a large infarct?

* Is there trauma?

¢ Is there hydrocephalus?

* Is there mass effect?

How CT works

., ‘. CTinvolves ionizing radiation and X-rays to create
cross-sectional images.

Different tissues absorb X-rays differently; CT
A measures how much X-rays are attenuatedby.
tissue.

izl These values are expressed in Hounsfield Units —
HU.

The human eye cannot display or interpret the full
HU range at once. Therefore, CT images are
displayed usingwindow width and window level.

Non-contrast CT - Non-contrast CT - Volume rendering
brain window bone window tehnique - VRT
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Acute intracranial hemorrhage  Skull fractures and trauma

Hydrocephalus Calcifications

CT angiography CT angiography - VRT

arge established infarcts

Mass effect and brain herniation

CT perfusion — ASPECTS score

CT angiography and CT perfusion

CT angiography - CTA

Shows arteries and occlusions.
Useful for detecting large vessel occlusion.

* Acute Ischemic Stroke or TIA

« Subarachnoid Hemorrhage (SAH)

« Intracerebral Parenchymal Hemorrhage
« Cerebral Venous Thrombosis (CVT)

* Aneurysm Screening:

* Vascular Stenosis & Dissection

« Vasculitis & Moyamoya Disease

CT perfusion
Estimates blood flow.

Helps distinguish infarct core from potentially salvageable
penumbra.

Important for thrombectomy decisions.

How MRI works

_5- MRI uses a strong magnetic field and
~ radiofrequency pulses.

The signal mainly comes from hydrogen
protons, especially in water and fat.

', Different tissues return different signals
depending on their physical properties.

ﬁ MRI does not use ionizing radiation.

MRI Sequences: Basic vs Advanced

Basic sequences form the routine backbone of MRI interpretation. Advanced sequences add functional, metabolic, perfusion and connectivity information.

T2-weighted
gnights
edema,

ter content:
nd

inflammation.

DWI/ADC

Evaluates water diffusio

acute ische
edoma

Post-contrastT1

fr disruption, tumor or
inflammation.

MRI
Mo

v level

activation,

Perfusion MRI

Estimay

usefulin tum

MR Spectroscopy
it cortex based on bloo mer m
changes during brain
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. NAA

DTl /Tractography
rebral bood volumetiow; e e matter mcrostructure

s and ischemia, uets fber racts,
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 volumetic post:

MRI Sequences: Basic vs Advanced

Basic sequences

T1-weighted
Bestfor
post-con

T2-weighted

DWI/ADC

Evaluates water diffusion
acute ischemia
edoma

SWI/GRE Post-contrastT1

Shows enhancement related to blood
brain barrer disruption, tumor or
inflammation.

Sensitive to blood products,
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MRI Sequences: Basic vs Advanced MRI Sequences: Basic vs Advanced

Basic sequences Basic sequences

T1-weighted

T2-weighted

post-contrast assessment.

FLAIR

edoma, gosis, tumors and
inflammation.

DWI/ADC

etection of white matter and
cortcal/subcortical lesions.

SWI/GRE

acuta ischenia, abscess and cytotoxic
edema.

Post-contrastT1

Sensitve
blee bily effects and

calcifcation correlation.

. tumor or
inflammation.

T1-weighted

T2-weighted

post-contrast assessment.

LAIR
uppresses CSF d

edema, gosis, tumors and
inflammation.

DWI/ADC

etection of white matter and
cortical/subcortical lesions.

SWI/GRE

Sensitve

acuta ischenia, abscess and cytotoxic
edema.

Post-contrastT1

blee bily effects and

calcifcation correlation.

. tumor or
inflammation.

Fluid Attenuated Inversion Recovery - FLAIR

MRI Sequences: Basic vs Advanced

Basic sequences

T1-weighted

T2-weighted

Bestior
post-contrast assessment.

FLAIR

‘edema, glosis, tumors and
inflammation.

DWI/ADC

detection of white mater and
cortcal/subcortical lssions.

SWI/GRE

Sensiive

acute ischemia, abscess and cytotoxic

Post-contrastT1

microbloeds, susceptibilly effects and
calcifcation correlation

brain barrierdistuption, tumor or
inflammation.

Diffusion-Weighted Imaging (DWI) and Apparent Diffusion Coefficient (ADC) map

MRI Sequences: Basic vs Advanced

T1-weighted

Basic sequences

T2-weighted

post-contrast assessment.

FLAI

uppresses CSF-

edema, glosis, tumors and
inflammation.

DWI/ADC

etection of white matter and
cortical/subcortical lesions.

SWI/GRE

acuta ischenia, abscess and cytotoxic
edema.

SWI: MAGNITUDE IMAGE SWI: PHASE IMAGE

Post-contrastT1

microbleeds, susceptbilty effects and
calcification correlation.

blood-
brain barterdisruption, tumor or
inflammation.

MICROBLEED APPEARANCE IN SWI

Susceptibility Weighted Imaging (SWI)

MRI Sequences: Basic vs Advanced

Basic sequences

T1-weighted T2-weighted
dema, glosie, a
infiammation
FLAIR DWI/ADC
Land
detection
cortca/subortca lesions. edema.

SWI/GRE

Post-contrastT1

microbleeds, susceptbilty effects and
caleification correlation

blood-
brain barierdisruption, tumor or
inflammation.

MRI Sequences: Basic vs Advanced

Ti-weighted

Basic sequences form the routine backbone of MR interpretation. Advanced sequences add funtional, metabolic, perfusion and connectivity information.

Basic sequences Advanced sequences

T2-weighted MRI MR Spectroscopy

for
post.contrast assessment.

edema, gliosis, tumors.and xygen-level changes duringbrain a5 choline, NAA and lactate peaks.

calcifcation correlation

inflammation activatin.

FLAIR DWI/ADC Perfusion MRI DT/ Tractography

detaction of white mater and b 4 useful

cortcal/subcortical lesions. edema.

SWI/GRE Post-contrastT1 MRA/MRV Quantitative/ researchtools
Sensitve Non-i L, susceptiniy
microbloeds, susceptibily effects and brain barrierdisruption, tumor or arteries Y

inflammation anglography. processing
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MRI Sequences: Basic vs Advanced

Advanced sequences

MRI MR Spectroscopy

Oxygen-lovel changes during brain as choline, NAA and lactats peaks.
Perfusion MRI DTI/Tractography

useful

MRA/MRV Quantitative/ researchtools
Non-i 1 it

arteries and veins without conventional
angiography.

mapping and volumetric post
processing,

MRI Sequences: Basic vs Advanced

Advanced sequences

MRI MR Spectroscopy

blaod- P
oxygenlevel as chol peaks.
activation,
Perfusion MRI DTI/ Tractography
MRA/MRV Quantitative/ researchtools

Non-invasive vascularimaging of Examples include ASL, susceptibilty

angiography. processing

MRI Sequences: Basic vs Advanced

Advanced sequences

MRI MR Spectroscopy
blaod: P
oxygen-tovel as chol peaks.
Perfusion MRI DTI/ Tractography
MRA/MRV Quantitative/ researchtools
ging. bl
angiography. processing.

Arterial spin labeling (ASL) sequences

MRI Sequences: Basic vs Advanced

ed sequences

MRI MR Spectroscopy
blood
oxygen-tovel as ol
acthation
Perfusion MRI DTI /Tractography
weture
wacts
MRA/ MRV Quantitative / researchtools

Non-invasive vascular imaging of Examples include ASL, susceptiillty

anglography. processing

MRI Sequences: Basic vs Advanced

Advanced sequences

MRI MR Spectroscopy

oxygen-ovel changes duringbrain 23 choline, NAA and lactta peaks.
actvation

Perfusion MRI DT/ Tractography

useful

MRA/ MRV Quantitative / researchtools
Non-i L. susceptbilty
angography. processing

MRI Sequences Overview

m ypicel ctnicaluse

Trweighted Basic Anstomy and structural detail Baseline anatomy, arophy, postcontrast maging
T2-welghted Basic Sensitie to watercontant Edoma, glioss, wmor, inlammation, chronic esions
FLAR Basic e s,

owi/a0e Basic Assesses diftusion rstriction Acuteschemic stroke, abscess, highly cellularesions
swi/GRe Basic Microbleeds, hemorrh

Post.contrast 1 Basic T e

1 Advancad  Functional actiation mapping Pre-surgical mapping of eloquent cortex

MR Spectroscopy Advanced  Metabolic tissue charactarization Tumor,

Portusion MAI Advanced Tumor gradine. e

DT Tractography Advanced Pre-surgical
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CT vs MRl in Neuroradiology

Core Al Tasks in Neuroradiology

Why LLMs matter in diagnostics

Potential LLM applications

Example: preserving uncertainty

Key risks and take-home message
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Take-home messages
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EEG & EP

-for the PhD students in computer science-

Stevo Lukié¢

) | Evoked potentials

»

= EEG and evoked potentials
are functional diagnostic

= Al can help detect and quantify
signal patterns;

tests, not direct disease = LLMs can help structure reports
labels and clinical context
= Clinical interpretation = The goalis not to replace the

depends on the clinical
question, patient state,
technical quality, timing, and
artifacts

clinical neurophysiologist, but to
build tools that improve reliability,
speed, documentation, and
communication

= EEG and evoked potentials are
generated by physiology, but
interpreted through clinical
reasoning

= The same waveform can have
different meaning depending on
age, sleep state, medication,
iliness, and indication

Recording quality, montage choice,
stimulus parameters, and artifacts
are part of the data-generating
process

Clinical reports often express
uncertainty; this uncertainty should
be preserved in Al/LLM systems

Electroencephalography (EEG)

First EEG recording (1924)

Hans Berger (1873-1941)
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EEG I?fig"a' Electrodes EEG potentials = potential difference between
amplifier . - K
i Generating large EEG signals during = Standard: superficial 2 points on the scalp
EEG electrode synchronized activity = Special - Bipolar
«  sphenoidal, subdural, cortical... - Reference leads
Irregular = Connection system10/20 i

Sealp EEG electrode ¥ Mounting

Skull

Dura mater

Arahnoidea

Subarachnoid space

Pia mater

Active synapse
Leftside of he head - Rightide o th head
Afferent axon odd numbers even numbers
EEG electrodes - labeling
Efferent 10/20 electrode placement system
axon The distance between adjacent electrodes is equal A- auricle; C- central; F- frontal; O- occipital; P- parietal. p-
Creation of very small electric fields due to Synchronized (10% or 20% of the distance from inion to nasion) polar, z- mediosagittal
i puamidal cell

= Standard EEG
+ =20 min
Isolated, comfortable conditions
Activation methods: I:l
- Opening and closing eyes (10s)
- Hyperventilation (3-4 min)
- Photostimulation (1-60Hz)
= EEG during sleep or after sleep
deprivation

= Polygraphy (polysomnography)

Alpha rhythm in posterior
regions (P3-01, i P4-02)

A-auricle; C- central; F- frontal; O- occipital;

P- parietal. p- polar, z- mediosagittal

ALPHA rhythm (8-13 Hz)

+ Symmetrical, with eyes closed
« Present in occipital regions Stages of sIeep

- Disappears with eyes open during the one night

BETA rhythm (> 13 Hz)
* Above the frontal and central
regions

TETHA thythm (47 Hz)

- Awake ©

+ Some activity in the elderly (T)
- Slow-wavessleep &

EEG during the first

circle of sleep Asynchronous
DELTA rhythm (< 4 Hz) activity,
- Awake © Jampiitude,
+ Slow-wave sleep @ o frequency, Saw"
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Spike Sharp wave Spike & Wave Multiple spikes & wave
GENERALIZED PATTERN FOCAL PATTERN
g WHERE?
Generalized 3Hz spike and wave Right temporal spike
Absence seizures Focal seizures originating on the right

Hypsarrhythmia
Generalized spikes and Delta-Theta
slow waves, high amplitude

Useful dg. procedure Contraindications

= No absolute (safe method)
= Contraindicated use of

Epilepsy, seizure Episodic loss of

.
. consciousness
U BEG = e = Continuous loss of certain activation methods
= 3EEG — Sn 90% . - H S
_ consciousness yperventilation in:
= Extended (video) o ETEAS, - Chronic obstructive pulmonary
monitorin i disease
9 pseudodementia - Recent myocardial infarction
= Sleep disorders - Recent CVI
= Certifying brain death

Sn- sensitiveness

= Functional rather than structural test
= Non-invasive method
= Extension of clinical findings
- A normal EEG does not exclude neurological disease
- A pathological EEG may be without clinical
consequences

" EEG findings can only be interpreted in the ‘
context of the clinical presentation.

U

~ @

Useful, indirect, and artifact-prone

= EEG mainly reflects synchronized cortical postsynaptic
potentials recorded at the scalp

= It has high temporal resolution but limited spatial resolution

= Routine EEG is a short sample; ambulatory EEG and video-EEG
provide longer or more contextual recordings

= A normal EEG does not exclude epilepsy; an abnormal EEG
does not automatically diagnose epilepsy

Why neurologists order EEG

Evaluation of suspected epileptic seizures and seizure mimics
Detection of interictal epileptiform discharges

Assessment of encephalopathy, coma, delirium, and non-
convulsive status epilepticus

Long-term monitoring in epilepsy units or ICUs

Support for classification, prognosis, and treatment planning,
always in clinical context
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Patterns are not diagnoses by themselves Not every pattern is brain activity

= Background rhythm = Eye movements, blinking, muscle activity, ECG, electrode pop,
+ organization, symmetry, reactivity, and slowing movement, sweat, and electrical noise can mimic pathology
* Epileptiform activity Artifact removal must not remove clinically relevant signal

- spikes, sharp waves, spike-and-wave, periodic discharges. X . .
+ Ictal vs interictal activity Models trained on poorly curated EEG may learn recording environment,

- captured seizure vs between-seizure abnormality montage, or artifact rather than disease

= Focal vs generalized abnormalities Data quality metadata should be treated as clinically meaningful
« localization and network implications features

= Clinical state matters
- awake, drowsy, asleep, sedated, encephalopathic

= Stimulation of different sensory systems
- vision, hearing, touch
= Registration of evoked electrical responses

(EP)

- over the regions of the cerebral cortex where the
centers for those specific modalities of sensitivity
are located

. = Registered using surface electrodes
EVOkEd pOtentlals = According to the tested sensory modality:

- Visual evoked potentials (VEP)

- Auditory evoked potentials (AEP and BAEP)

- Somatosensory evoked potentials (SEP)

N ) = Stimulation of each eye separately

» o + Black and white checkerboard squares
+ Assess the functional integrity of 7 S e e [ e that change colors at certain time
sensory systems from the site of

stimulation, along pathways to = Localization of pathological processes intervals
—— Iniie@s ) + Entire visual field or % visual field
= Monitoring the functional state over a . .
= Measurement of evoked response longer period of time in patients at risk " Reglsterlng responses above the
characteristics « e.g. intraoperatively or during the evolution of e
« Individual stable latencies the disease ‘ . OCCIpIIa| lobe
+ Amplitude « Determining the prognosis of coma and brain

+ Shape of response death
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Left
Latency: 116 ms

Right
Latency: 96 ms
(normal

Left eye optic neuritis

= Monaural stimulation with acoustic
stimuli

= Registered responses correspond to
different parts of the acoustic system
+ Cochlear nerve (Wave I)
+ Brainstem (Waves Il - VI)

= Application
- Hearing assessment in young children
« Brainstem structures (Acoustic neuritis)

Left

Wavel  Wave lll Righto

Wave V
Schematic ion of the auditory path ind the

origin of BAEP waves, with an example of a normal finding
after stimulation of one ear

BAEP findings support the clinical
diagnosis of left brainstem lesion

= Stimulation of the sensory nerve
= n. medianus (in the arm area)
« n. tibialis (at the level of the medial

malleolus)

= Registered responses
correspond to different parts of
the sensory system
« Brachial plexus
© KM
+ M. trunk
+ Somatosensory cortex

Somatosensory evoked potentials

Stimulation n. medianusa

Electric stimulation Normal

Dispersion and latency extension P37
Stimulation n. tibialis posterior ispersion and latency extension

Testing pathway function

Visual evoked potentials: optic pathway function and conduction delay.
= Somatosensory evoked potentials: peripheral, spinal, brainstem, and

cortical sensory pathways.

integrity.

not disease-specific

Brainstem auditory evoked potentials: auditory brainstem pathway

Latency and amplitude provide functional information, but findings are




Summer School
Neurology and Al fusion
Sokobanja, Serbia 27.-31. May 2026 GrantD: 101159214

General Al in electrophysiology LLMs should organize context, not “read EEG” alone

Extract indication, patient state, medications, background rhythm,

Automated EEG quality assessment and artifact detection

= Spike, sharp wave, seizure, and non-convulsive status detection abnormalities, seizures captured, artifacts, and conclusion from EEG
= ICU EEG trend analysis and alerting systems reports
= Evoked potential waveform detection and latency/amplitude = Generate standardized report drafts from structured outputs of

measurement validated signal models

Device/protocol harmonization and multicenter reproducibility tools Summarize longitudinal EEG history across multiple reports
Decision-support dashboards that show uncertainty, confidence, and Explain EEG or EP reports to patients in non-technical language
signal quality Flag missing clinical context before interpretation

Husain, 2025 IFCN position statement on Al in clnical neurophysiology, 2026, Wunsch et al. (2026)

Preserve uncertainty and clinical context @

Unsafe output

« “This EEG proves epilepsy.” = EEG and evoked potentials are functional tests, not
- “The evoked potential test diagnoses multiple sclerosis.” direct disease labels
Safer output = Interpretation depends on clinical question, technical
- “Epileptiform discharges may support epilepsy in the appropriate quality, patient state, and artifacts
clinical context.” = Al can support pattern detection and signal quality
- “Delayed visual evoked potentials suggest optic pathway conduction = LLMs can structure reports, context, and

delay but are not disease-specific. communication

Clinical neurophysiology tools must remain expert-
supervised, auditable, and validated

LLM outputs should separate findings, interpretation,
limitations, and recommended clinical correlation






