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Malformazione di Chiari siringomielia ruolo degli esami neurofisiologici

il problema non puo essere ridotto a una lettura puramente morfologica della
risonanza magnetica
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guale la topografia della lesione determina il tipo di deficit

clinico e, di conseguenza, il profilo neurofisiologico osservabile

fl aANAYy Il y2y § aztz2 dzyQAYYIl IA
di come si dispone nel midollo, seleziona sistemi anatomico
funzionali diversi e genera per questo fenotipi neurofisiologici
differenti.
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Table 1. A summary of the different types of Chiari malformations (CMs) described in the indexed
peer-reviewed literature under the eponym CMs. Due to the exceptionally rare anomalies and the
absence of precise embryological investigations, CM3, CM3.5, CM4, and CM5 may be malformations
unrelated to the more common CM0, CM1, CML5, and CM2. The versions that are kept in the
[CC-CM classification are noted in bold and yellow background.

Abbreviation Author| Year Main Characteristic

Type

Chiari 0 CMo Iskandaretal, 1998 [1]  Posterior fossa crowding. No TH
Chiari 0.5 CM0.5 Morg;g;ge[rg e Ventrolateral tonsillar wrapping
Chiari 1 CM1 Chiari, 1891 [3] Tonsillar herniation (>3-5 mm)

Cerebellar and brainstem
herniation
Spina
bifida | Cerebellar-brainstem
herniation
Cerebellar-cervical encephalocele
Cerebellar-cervical encephalocele
connected to foregut
Cerebellar hypoplasia or aplasia.
No TH
Cerebellar aplasia and occipital
lobe herniation

Chiari 1.5 CML5 Tubbs et al., 2004 [4]

Chiari 2 CM2 Chiari, 1891 [3]

CM3
CM35

Chiari 3 Chiari, 1891 [3]

Fisahn et al., 2016 [5]

Chiari 3.5

Chiari 4 CM4 Chiari, 1895 [6]

Chiari 5 CM5 Tubbs et al., 2012 [7]

Sleep Unit, Pneumology Department, Vall d’Hebron Hospital Universitari, Vall d’Hebron Barcelona Hospital

Table 2. Etiological classification of tonsillar descent and Chiari-like disorders modified from Raybaud

and Jallo [6].

Category Etiology Pathologies
. High ICP
. Space-occupying lesions in
the PF
Tonsillar herniation Increased vgl:;me I High . Diffuse brain swelling | Brain
ICP edema.
. Intracranial hematomas
. Hydrocephalus, arachnoidal
cysts
. Lumbar drainage
Tonsillar herniation Cranio-spinal gradients . Lumbo-peritoneal shunts
. Chronic spinal CSF leaks
. CMO
2 il . CM1
Frimary Cl}lan Mesodermal insuficiency . CM1.5
malformations =
. CM2
. Complex Chiari malformations
e Basilar impression, platybasia
Complex CV]J Embriological 2 Clivushypoplasia ;
= i e @ Retrocurved odontoid
malformations mesodermal abnormalities N ..
. Occipitalization of the atlas
. Klippel-Feil syndrome
. Syndromic craniosynostosis
. Non-syndromic
- 3 . craniosynostosis
Secondary Chiari-like Secondary reajlu(.ed . Extrathecal shunting.
: volume of the skull or
malformations neuralioverstowih . Overgrowth syndromes
" 8 (Costelo, Sotos, MCAP, etc.)
. Non-syndromic

macrocerebellum
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della fossa posteriore, della giunzione crao@vicale e dei

gradienti pressori liquorali. In altri termini, la siringa non € un

reperto da leggere isolatamente, ma una conseguenza

funzionale di un equilibrio alterato tra contenitore osseo,

contenuto neurale e dinamica del liquor
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deve integraresintomi, segni neurologici, anatomia della fossa posteriore ed eventuale evidenza di sofferenza
funzionale

Quando compare unsiringomielig pero, il peso del ragionamento cambia: non si sta piu valutando solo una
malformazione della giunzione crariervicale, maina vera lesione intramidollare potenzialmente evolutivén
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di siringobulbia il decorso clinico e il tipo di deficit neurologico
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funzionalmente compromesso e quanto la lesione sia biologicamente attiva



Fig. 1 Bozza del processo di consenso STATO DELL'ARTE:

Mancanza di un accordo generale e di un ampio
dibattito sugli aspetti rilevanti relativi ai trattamenti e
alle decisioni mediche per 1 pazienti adulti affetti da
CM/Syr
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Diagnostic protocol M W PIEMONTE

* Mandatory:

—

Neurological examination
2. Cine MRI brain and whole spinal cord

* Additional tests

(clinical phenotype and severity definition):

EMG, SEPs, BAEPs, MEPs;
neurophysiological study of neuropathic pain (CSP, LEPS);
EEG, polysomnography (if suspected epilepsy, sleep apnea)

N =
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Isolated Chiari Malformation - PRESURGERY

Neuro-Urologyst (TCSST=z4)

Physiatrist (if Rankin = 2)

Phonyatrist
(dysphagia, dysphonia, dysarthria)

Familiar, Pathological and Physiological anamnesis oo
Neurological Examination

Disability and Pain Scales (Outcome Measures):

« Beighton Score, TCSST - E

+ Rankin, Barthel Index Neuroradiological study:

+ VAS, DN4, Likert (sleep), BDI, SF-36 -brain and spine cine MRI

*Cervical Rx (flexion/extension)
Neurophysiological Study:
« SEP , BAEP, (ev VEP) = | step

* EMG, MEP, polysomnography - |l step
* QST, CSP - |l step (Neuropathic Pain)

NO
Chiari Syndrome

POSSIBLE




| Syringomyelia-Syringobulbia (with or withour MC1)-PRESURGERY
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Abstract
B SN arvous System p——— Purpose Chiari malformation is a group of congenital malformations involving the brainstem, cerebellum, and upper spinal cord,
frequently identified in both young adults and in children. Chiari I malformation (CM1), classically defined as a caudal dis-
ISSN 0256-7040 Spedial . . . : .
Volume 35 placement of the cerebellar tonsils through the foramen magnum into the spinal cord, is the most common clinical type. A
Number 10

Ch . I d 7 syringomyelia can be associated at the time of the diagnosis or appear secondarily and manifest with medullary symptoms. The
Has aim of this paper is to update the knowledge on clinical manifestations specifically related to Chiari [ malformation with or

N ervous Syste 11] without syringomyelia in the pediatric population.

Methods Current literature with focus on relevant clinical pediatric issues is reviewed and discussed, comparing with those
Official Journal of the AR, ) related to adults; we include the results of a 10-year single-center experience on 600 CM1 patients.

International Society for Pediatric

Newssurgery - /AR R Results and conclusions Herniation of the cerebellar tonsils may lead to significant clinical symptoms, including neck and

European Society for Paediatric 4 ; . . . . . . o . . .
Newrosurgery cervical pain, short-lasting occipital “cough” headache, dizziness, and gait impairment; in children younger than 3 years,
82

Latin American Society of Pediatric
Neurosurgery

Korean ScietyforPecatic ‘- \ ¢ oropharyngeal symptoms are prevalent (sleep apnea, feeding problems) whereas in those older than 3 years, a higher incidence

Neurosurgery

Japanese SocetyfoPeditic a2 of cough headache and scoliosis is reported. CM 1 clinical features, both in children and in adults, have in common the presence

Neurosurgery

erssagey e BRS . of anatomical deformities of the brainstem and cerebellum. Clinical myelopathy (sensory/autonomic disorders, motor weakness)

Chinese Society for Pediatric

e, W A AN A can result from direct compression of'the cervical spinal cord by the herniated cerebellar tonsils or can be due to the presence of a

?:z::“u'iﬁzsu.m.m.,,wm el V0 syrinx, reported in association with Chiari I between 35 and 75% of pediatric patients. Similarly, in our series (440 females, 160
ection <3

males, 98% > 18 years), syringomyelia associated with Chiari [ was ranging from 40 to 60% (respectively in asymptomatic and
symptomatic groups); headache was reported in 65%. Sensory disturbances (48%), cranial nerve deficits (45%), motor weakness
(32%), and autonomic disorders (35%) were the most frequent neurological signs in our cohort. In Chiari [ malformation, cervical
pain and occipital cough headache are the most characteristic presenting symptoms, both in old children and in adults; however,
headache is often multifactorial, and CMI patients can report a wide variety of non-specific symptoms and signs. Clinical
@ ’ diagnostic CM1 criteria, shared at the national and international level, are recommended with the aim to avoid consequent
= SPI' mger controversies on diagnosis and on surgical decision making.

Childs Nerv Syst (2019) 35:1673-1679
DOI 10.1007/500381-019-04206-z
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Table 2 Neurological signs in
patients with symptomatic Chiari Al Surgery (PFDD) No Surgery
I, Chiari Syndrome (CRESSC n=240 n=142 n=98
series)
Sensory disorders (%) * 115 (48) 80 (56) 35(36)
Sensory Levels 52(22) 27(19) 25(26)
Hypoesthesia UL 55(23) 3021) 25(26)
Hypoesthesia LL 34 (14) 30 21) 4(4)
Paraesthesia/Dysesthesia 19(8) 10(7) 9(9)
Radicolar/Truncal deficit 16 (6) 3(2) 13(13)
Dissociated Thermoalgesic loss 10 (4) 10(7) 0
Deep sensitive disorders 2(1) 1(2) 1(I)
Motor weakness (%) * 78 (32.5) 52 (36) 26 (26)
Hyposthenia UL 22(9) 17(12) 5(5)
Upper MTN signs 36 (15) 31(22) 5(5)
Lower MTN signs 46 (19) 3021 16 (16)
Hyposthenia LL 15(6) 15(11) 0
Spasticity 18(7.5) 15(11) 33)
Muscle atrophy 12(5) 10(7) 2(2)
Paraparesis 12(5) 12 (8) 0
Tetraparesis 10(3) 10(7) 0
Cranial Nerves disorders (%) * 109 (45) 77 (54) 32(33)
Dysphagia 62 (26) 40 (28) 22(22)
Nystagmus 50 (21) 43 (30) 7(7)
Dyspnea 25(10) 25(18) 0
Visual disorders 15(6) 10(7) 3(9)
Hearing loss 9(4) 5(3.5) 44
Sleep Disorders (%) 36 (15) 31(22) 5(5)
0SAS 24 (10) 20 (14) 4(4)
CSAS 12(5) 12(8) 0
Autonomic Disorders (%) * 74 (31) 70 (49) 4(4)
Incontinence 22(9) 20 (14) 2(2)
Urge-incontinence 52(22) 50 (35) 2(2)
Neurogenic bladder 10 (4) 10(7) 0
Gait Ataxia/cerebellar signs 18 (7.5) 13(9) 5(9)

*Patients who have at least one of neurological signs.

Abbreviations: UL-Upper Limbs; LL-Lower Limbs; MTN-Motoneurons; PFDD-Posterior Fossa Decompression

and Duraplasty.

entrapment mononeuropathies (such as ulnar neuropathy
at the elbow), were reported both in our cohort and in
literature [17, 30]. In the chronic stage, upper motoneuron
signs at the lower limbs could be also present, mimicking
typical clinical manifestations of amyotrophic lateral scle-
rosis, another multilevel neuromuscular disease.
Brainstem syndromes were frequently reported in Chiari
syndrome and in siringobulbia, with nystagmus in 21—
30% and dysphagia in 26-28%. similarly shown in previ-
ous series [21, 22]; central sleep apnea syndromes
(CSAS) were evidenced in 5-8% by polysomnography,
with the same frequency reported in a large pediatric
study [8].
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Brainstem evoked potentials and magnetic el
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attenzione sulle forme Chialike da ipotensione intracranica, che possono associarsi a discesa tonsillare, sintomi cranio
cervicali e reperti neuroradiologici o neurofisiologici potenzialmente fuorvianti. Il punto, qui, non e tanto che quesbo stuc
spieghi direttamente la fisiopatologia deBaingomielia quanto che aiuti a evitare un errore concettuale preliminare:
attribuire automaticamente un quadro cdonsillardescenta una Chiari primaria. In assenza di un corretto inquadramento
anatomolLJr 1 23Sy SiAO02T | yOKS f QAYUSNILINBGIT A2YS RSA RIFEGA y¢

Conclusions. —Our study points out how IH can be effectively distinguished from CM and SNHL
through the contribution of neurophysiology and MRI; in particular, evaluation of the 8th nerve
achieves a high sensitivity and specificity in patients with IH. Further studies are required to
examine the combined use of BAEP recordings ad MRI in diagnosis and monitoring of patients

affected by IH.



Table 1 Symptoms, etiology, percentage of recovery due  Table 2  Auditory threshold (dB) in IH, CM and SNHL groups. [k iSistiaaci
to treatment in IH patients. ([\Dllinic;alh o
] europhysiology
% of patients Auditory threshold (dB)
Symptoms 20—-30 35-50 > 50
Orthostatic headache 100
Chronic headache 89 IH 16 2 None
Confusion 22
Lethargy 22 M 18 None None
Tinnitus 78 SNHL 4 7 9
Hearing loss 78
Hearing changes 56 Auditory thresholds were derived from clicks delivered at a
(alteration in the quality of stimulus rate of 10 Hz.
SV, e TGS IH: intracranial hypotension; CM: Chiari malformation; SNHL:
Neck stiffness 56 : :
il sensorineural hearing loss.
Table 3 Mean latencies of BAEP waves |, Ill and V in controls, IH, CM and SNHL patients. Test retest variability in controls and
Trauma 50 BAEP changes observed in IH after recovery.
Spontaneous (no apparent 23 : . - v
cause) . . Controls (n=52)
After epidural anesthesia 11 Mean latency + SD 1.58+0.11 (1=52)  2.47+0.14 (n=52)  3.59+0.12 (n=52)  5.61+0.13 (n=52)
. 35D latency limit 1.91 2.89 3.95 6.00
Marfan syndrome, with 6 Test/retest latency change  +.0.11 +0.14 Y012 Lo.12
trauma IH (n=18)
Mean latency £+ SD 2.02+0.13 (n=15) 2.50+0.13 (n=16) 3.72+0.16 (n=18) 5.93+0.10 (n=18)
Treatment Delayed (D)/absent (A) % D 77.8%/A 16.7% D 5.5%/A 11.1% D 16.7%/A None D 27.8%/A None
Bed rest 56 IH post-recovery
(10_45 days) + hydration Mean latency + SD 1.65+0.11 (n=18) 2.46+0.14 (n=18) 3.65+0.12 (n=18) 5.634+0.12 (n=18)
i i Delayed (D)/absent (A) % D None/A None D None/A None D None/A None D None/A None
Epldu ral blood patchlng B3 Latency changes (range) —0.28 t0 0.56 +0.1 t0 0.12 +0.1 to 0.32 —0.1 to 0.52

(after 7—14 days)

IH: intracranial hypotension. IH symptoms had been present
for 48—750 days before diagnosis. In 12 patients, IH recovered
spontaneously with bed rest and hydration in 10—45 days. Six
patients were treated with epidural blood patching (and bed

rest) and recovered in 7—14days.

CM (n=18)
Mean latency + SD
Delayed (D)/absent (A) %
SNHL (n=20)
Mean latency =+ SD
Delayed (D)/absent (A) %

1.57+0.11 (n=16)
D None/A 11.1%

1.49+0.14 (n=6)
D None/A 70%

2.47+0.12 (n=18)
D None/A None

2.45+0.07 (n=8)
D None/A 60%

3.79+0.12 (n=18)
D 5.5%/A None

3.58+0.07 (n=7)
D None/A 65%

5.9040.08 (n=18)
D 33.3%/A None

5.92+0.10 (n=19)
D 20%/A 5%

BAEP: brainstem acoustic evoked potentials. Waves were reported as delayed if the latencies were higher than the mean plus 3
standard deviations of the control groups. The latencies of the wave Il were not different significantly among groups.

IH: intracranial hypotension; CM: Chiari malformation; SNHL: sensorineural hearing loss.
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Figure 1  Patterns of brainstem acoustic evoked potentials

(BAEP) abnormalities in intracranial hypotension (IH). Verti-
cal bands indicate latency ranges of components I, Ill and V
in controls. Top: bilateral delayed wave | with delayed wave
11—V during IH status (IH). Arrows point to delayed wave V. Bot-
tom: latency delay reduction after recovery (Rec). Arrow points
to normalized wave V latency. The vertical line marks wave |
.atency, which is in the normal range after recovery.

=

| Neurophysiologie
| Clinique
Clinical
Neurophysiology

BAEP & MRI abnormalities in intracranial hypotension

[: 1.4-1.86 1II:3.3-3.9 V:5.4-5.9

= | =
CM
R
[ L
T 2 3 4 5 6 7 8 9 loms
I 1.4-1.86 III:3.3-3.9 V:5.4-5.9
— ol —
SNHL
R
M—\Q/\\/ L
1153'4;},%'8'9{0‘“5

Figure 2 Patterns of brainstem acoustic evoked potentials
(BAEP) abnormalities in Chiari malformation (CM) and sensori-
neural hearing loss (SNHL). Top: bilateral delayed wave Ill and V
with normal wave | in a patient affected by CM. Bottom: absent
wave | and lll, and delayed wave V in a SNHL patient. Vertical
bars indicate latency ranges of component I, Ill, V in controls.
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Abstract: Chiari malformation type 1 (CM1) includes various congenital anomalies that share ectopia
of the cerebellar tonsils lower than the foramen magnum, in some cases associated with syringomyelia
or hydrocephalus. CM1 can cause dysfunction of the brainstem, spinal cord, and cranial nerves.
This functional alteration of the nervous system can be detected by various modalities of neuro-
physiological tests, such as brainstem auditory evoked potentials, somatosensory evoked potentials,
motor evoked potentials, electromyography and nerve conduction studies of the cranial nerves and
spinal roots, as well as brainstem reflexes. The main goal of this study is to review the findings of
multimodal neurophysiological examinations in published studies of patients with CM1 and their

check for

p indication in the diagnosis, treatment, and follow-up of these patients, as well as their utility in
updates

intraoperative monitoring.
Citatinn: Mancha TY - Paca A0 A - -

Table 3. Summary of the characteristics of neurophysiological tests in CM1.

Neurophysiological Tests ~ Pathway Main Findings Pitfalls and Limitations
- Associated neuropathy, other forms
Increased N13-N20 interval.  of cervical spinal stenosis, and
Dorsal columns or : .
SEP Jemniscal svstem Reduced or absent cervical cervical myelopathy
’ potential (N13) - Requires patient collaboration
(especially relaxation)
. Increased 1V interval, - As§0c1ated hypoacusia of cochlear
Auditory from cochlea to . origin
BAEP - suggesting central or . . .
superior pons L - Requires patient collaboration
retrocochlear involvement . .
(especially relaxation)
MEP Py ra‘rrudzfl system or Increased CMCT \arla})lht; rglated fo maturative age
corticospinal tract - Requires patient collaboration
Preganglionic pattern at NCS
(preserved sensory
Peripheral nervous system  neurography) withacuteor - Concomitant neuropathy or
EMG/NCS (roots/anterior horn, chronic denervation at EMG,  radiculopathy secondary to
nerves and muscles) compatible with the suspicion ~ spondylosis
of anterior horn cell lesion if
syringomyelia is present
- Variability related to maturative age
. Involved cranial nerves, - Repetitive high frequencies stimuli
Brainstem reflexes . , :
(Blink reflex) nucleus, and pathwaysin ~ Altered R1 and/or R2 cause adaptation phenomenon
the brainstem - Lack of published follow-up studies
for CM1 and other brainstem reflexes
Intraoperative ) . ] o
neurophysiological ::L:il:ifigabi‘;a\ * E;;ﬁ?g;;?[ beneft during Anesthetic considerations
monitoring P °

Uy SdzNB FA&A 2 tirdoBEnkdionefilAbhatdy’ P ydzyRA O S

BAEP: brainstem auditory evoked potential; CMCT: central motor conduction time; EMG: electromyography;
MEP: motor evoked potential; NCS: nerve conduction studies; R: blink reflex. response; SEP: somatosensory

evoked potential.
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capire quali vie o circuiti siano gia disfunzionanti, quali siano ancora risparmiati, e in quali pazienti il danno possa
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essere gia presente anche se non ancora pienamente espresso clinicamente. E quindi utile non perché si
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una definizione neurobiologica piu precisa del caso
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Brainstem Auditory and Somatosensory Evoked Potentials in
Relation to Clinical and Neuroimaging Findings in Chiari
Type 1 Malformation

Dulece Moncho,*1 Maria-Antonia Poca, 1} Teresa Minoves,* Alejandro Ferré, *1 Kimia Rahnama,*
and Juan Sahuquillot}

FIG. 1. Sagittal Midline T1-weighted MRI of a patient with
Chiari type 1 malformation and a tonsillar descent of 5 mm
below the foramen magnum (a).

| BAEP esplorano il funzionamento delle vie acustiche del tronco encefalico e, nel contesto di Chiari, possono
risultare alterati soprattutto quando vi s@owdingdella fossa posteriore, distorsione del tronco o
iInteressamento della regioneulbopontina

| SSEP, invece, interrogano prevalentemente il sistemaiscalee le colonne posteriori.

Nellasiringomieliaclassica, soprattutto nelle fasi iniziali o nelle forme a prevalente coinvolgimento centrale, il

sistema maggiormente interessato puo essere quglimotalamicg di conseguenza, i SSEP possono anche

essere poco alterati o normali, semplicemente perché non stanno esplorando il compartimento piu colpito.

Quando invece la cavita si espande dorsalmente o il danno diventa piu esteso, i SSEP tendono ad alterarsi piu
facilmente, perché vengono coinvolte anche le vie delle colonne posteriori. Questo spiega perché non sia
O2ZNNB G2 F 00NNOGdzA NB | diringorhidid essiinjtcon@indit@shim sigtehia 8paedififoSréa & dzf f
non sul significato funzionale della lesione
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Brainstem Auditory and Somatosensory Evoked Potentials in
Relation to Clinical and Neuroimaging Findings in Chiari
Type 1 Malformation
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Purpose: The aim of this study was to describe the abnormalities found in the
recordings of evoked potentials (EPs), in particular those of brainstem
auditory evoked potentials and somatosensory evoked potentials, in a homo-
geneous series of patients with Chiar type 1 malformation (CM-1) and study
their relationship with clinical symptoms and malformation severity. CM-1 is
characterized by cerebellar tonsils that descend below the foramen magnum
and may be associated with EP alterations. However, only a small number of
authors have described these tests in CM-1, and the patient groups studied to
date have been small and heterogenecous.

Methods: The clinical findings, neuroimages, and EP findings were
retrospectively studied in a cohort of 50 patients with CM-1.

Results: Scventy percent of patients had EP abnormalities (brainstem
auditory evoked potential: 52%, posterior tibial nerve somatosensory evoked
potential: 42%, and median nerve somatosensory evoked potential: 34%).
The most frequent alteration was an increased central conduction time.
Morphometric measurements differed between the normal and pathological
groups, although no statistical significance was found when comparing these
groups.

Conclusions: A high percentage of patients with CM-1 show EP alterations
regardless of their clinical or radiological findings, thus highlighting the
necessity of performing these tests, especially in patients with few or no
symptoms.

Key Words: Brainstem auditory evoked potentials, Chiari type 1 malforma-
tion, Somatosensory evoked potentials, Syringomyelia, Study of the cranio-
vertebral junction.

(] Clin Neuronhvsiol 2015:32- 130—138)

FIG. 3. Brainstem auditory evoked potentials in a 48-year-old

woman with Chiari type 1 malformation. Tonsillar descent,

30 mm. The image shows the bilateral prolongation of latency

of wave V (6.54 milliseconds, left ear; 6.40 milliseconds,

right ear) and interpeak latency |-V (4.98 milliseconds, left ear;

4.86 milliseconds, right ear). The upper 2 channels record
responses from stimulation of the left ear while the lower 2
channels represent stimulation of the right ear.

TABLE 1. Percentages of Altered Evoked Potentials in Patients With Chiari Type 1 Malformation

BAEP BAEP MN SEP MN SEP PTN SEP PTN

Unilateral (%) Bilateral (%) Unilateral (%) Bilateral (%) Unilateral (%) Bilateral (%)
Total (n = 50) 22 (44) 4(8) 12 (24) 5 (10) 14 (28) 7(14)
Without syringomyelia (n = 30) 12 (40) 3(10) 7(23.3) 3(10) 9 (30) 3 (10)
With syringomyelia (n = 20)* 10 (50) 1(5) 5(25) 2 (10 5(25) 4 (20)
With retroflexed odontoid (n = 9)f 4 (444) 1(1L.1) 2(222) 0(0) 3(333) 0(0)

*Absence of the N28 potential with cortical potential P37/N45 alterations observed in the three cases of severe syringomyelia.
FTwo patients had simultaneous alterations in the three types of EPs.
BAEP, brainstem auditory evoked potentials; MN SEP, median nerve somatosensory evoked potentials; PTN SEP, posterior tibial nerve somatosensory evoked potentials.

CrFpr -
s

[EE)

PCScm

FIG. 4. Posterior tibial nerve somatosensory evoked potentials in a 27-year-old man with Chiari type 1 malformation. Tonsillar
descent, 18.7 mm. Syringomyelia between the vertebral bodies C4 and D2. Height, 178 cm. The image shows an asymmetry of
cortical potential, with a more prolonged N22-P37 interpeak latency (16.6 milliseconds vs 13.6 milliseconds) and a lower
amplitude (0.675 pV vs 2.030 pV) on the left when compared with the right. PC, popliteal crease. R, right; L, left.

FIG. 5. Median nerve evoked potentials in a 63-year-old woman with Chiari type 1 malformation. Tonsillar descent, 10.6 mm.
No syringomyelia. Height, 150 cm. The image shows a clear asymmetry, with an absence of cervical potential and poorly defined,
smaller amplitude, as well as a prolonged latency of the cortical potential on the left. What is also remarkable is a N13-N20
interpeak latency that is prolonged (7 milliseconds) on the right side. CLS, contralateral shoulder; Cv7, seventh cervical vertebra;
R, right; L, left.
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