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normal cyclic wake-sleep pattem in 12 subjects. Clinical Outcomes 
were: 3 deaths; 5 VS patients; 7 minimally conscious state patients 
(MCS). 

Concluslon. Our study desaibes the polysomnographic EEG pattems 
in an heterogeneous group of VS patients. We found how it is difficult 
to conskler common scoring criteria both due to dinlcal situation and 
envlronmental conditions. Despite this we could perform conventional 
scoring In 40% of the patients. Remaining observations revealed 
different pallems as "dissociated pallems• with the presence of phasic 
rhythms. We observed that 5 Patients with REMs evolved 10 a MCS. 
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S.M. Golaszewski'·"-', M. Seldl'�'. A.8. Kunz•.u, F. calen.,, P. Lochner3, 
S. Cataldo', F. Gerstenbrand'-', E. Trinka', R. Nardone'·' 

' Department of Neurology. Paracelsus Msdical University Salzburg, 
Austrla 
• Ne11rosdence Institute, Paraces/us Medical University Satzburg, 
Auslria 
' Franz Tappeiner Hcspital, Meran, llaly 
• Oepartment of Neurology, Medical University lnnsbruc/c, Austria 
• Karl Landsteiner Institute of Neurorehabilitetion and Space Neurology. 
Vienna, Austria Karl Landsteiner /nsl. of Neurorehabilitation a. Space 
Neuro/., V1811na, AusJria 

Objective: Sleep-wake disturbances (SWD) are common af1e< 
traumatic bfain injury (TBI); in particular, chronic excessive daytime 
sleepiness (EDS) is a major, disabling symptOm 1or rnany patients with 
TBI. The pathophysiologi mechanlsms remain undear. Transcranial 
magnetic stimulation (TMS) represents a useful complementary 
approach In the study of sleep palhophysiology. We aimed to 
determine in this study whethe< post-traumatic SWD are associated 
with changes In excitabilily of the cerebral oortex. 

Partfcipants, Malerlala/Methods: TMS was perlonned 3 rnonths 
alter mild to moderate TBI, in 11 patients with subjective excessive 
daytime sleepiness (defined by the Epworth Sleepiness ScaJe 2: 
10), 12 patients with objective EDS (as defmed by mean sleep 
latency < 5 on multiple sleep latency test), 11 patients with fatigue 
(defined by daytime liredness without slgns of subjective or objective 
EDS), 10 patients with post-traumatic hypersomnia "sensu strictu" 
(increased sleep need of >2 h per 24 h compared to pre-TBl), and 
14 cootrol subjects. Measures of cortical excilabifity induded central 
motor conduction time, resting motor threshold (RMT), short latency 
intracortical Inhibition (SICI) and intracortical facilitalion 10 paired-TMS. 

Results: In the patients with objective EDS and hype,sorMia, AMT 
was higher and SlCI was ITlO(e pronounced than in control subjects. In 
lhe olher patients all TMS paramelers dld not differ significantly from 
the con1rOls. 

Conclualons: Similar to that reported in patients with narcolepsy, the 
cortical hypoexcitability may rellect the deflCiency of the excitatory 
hypocretinlorexin-neurotransmillef' syste<n. 
A beller undefslanding ol the pathophysiology of post-traumatic SWD 
may also lead to beller therapeutic strategies in these patients. 
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Objectlve: Accurate diagnosis of severe chronic disorders 
ol consciousness (DOC) alte< TBI is essential for clinical and 
rehabilitative care and decision-making. Neurobehavioral tests, which 
rely on the patients' lntellectual and motor ability to communcate, 
are the most widely used diagnostic tools, since their advantage over 
dinical assessment has been validated. However, with the emergence 
of modern neuroimaging methods. especially functional MRI, objed.ive 
physiological marlters for assessing the state of consciousness are 
available In specialized clinics. They are, however not fully integrated 
in clinical routine, because their benefit has yet to be determined. 

Parlicipants, MaterlalslMethods: 15 palients in apalfic syndrome 
(AS) and 5 patients in minimally conscious state (MCS) alter Tel and 
other eliok>gles were examined with somatosensory, auditory and 
event related paradigms in IMRI and evoked potentials (EP). The 
findings were cornpared to the neurobehavioral diagnosis and it was 
analyzed, if the additional information from !MAI and EP confirmed or 
questioned the diagnosis. 

Results: 3 out ol 15 patients in AS showed fMRI activation in event 
related paradigms, suggesting !hat patients are in MCS or even better. 

Concluslon: Uncertainty in diagnosis slill exists even with -n
established diagnoslic assessment scales. As long as intemationally 
accepted guidelines for assessing patients with chronic DOC do not 
exist. every single diagnostic modality available in each dinical setting 
should be performed, to minirnize diagnostic error and to find ways, in 
terms of perceptive channels, to approach the patients. FMAI has the 
potential to bring diagnostics in chronic DOC fo.-ward to the next levet 
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Objectives: Locked-in syndrome ls one ol lhe most devastating 
neurological conditions. However, despite thorougt, descrlption 01 the 
condition and its cllnical appearance. the dassic Locked-in syndrome, 
which is defined as quadrlplegia, only vertical eye movement and 
blinking possible with preserved cognitive abilities, seems to be 
infrequenHy present. This syndrome is also referred to as bilaleral 
ventral pontine syndrome, which in respect · neuroanatomically 
explains the symptomatology. Since MRI verified isolated damage to 
the pons poses the finding in thls certain case, the question arises, 
how the s�tqmatology increases, if additional lesions are found 
in cranial brain areas. The aim of the study is to descrlbe in detail 
different ciinical syndromes and to reiste them to different pattems of 
structural damage In 3T MRI. 

Partlcipants, Materials/Methods: Five patients wlth bfainstem 
infarction and different pattems of structural lnjury and clinicalty in a 
state of unresponsive wakefulness are lnvestlgated wlth structural 3T 
MAI. 
Results: Clinical and MAI results are presented in great de,tail and it is 
discussed how dinical appearance and imaging results relate to each 
other. The question will be approached if it is useful to differentiale 
several types ol Locked-in syndrome and how akinelic mutism and 
parasomnial syndromes connect In additioo. 

Conelusion: Especially slnce speclal academic emphasis is placed 
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on research ot coma and chrooic <f1SOrders ot consclousness, which 
typlcally centres oo neocortical structures, we take a took upside 
down rrom the bfainstem to hlgher order braiTl areas and propose 
a hierarchical scheme ol consclousness beginning lrom Locked-in 
syndrome to vegetative state. 
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The functlonat anatomy ol motor imagery In stroke 

E. Kraft', M. Schaat•, D. Lule2, E. Koenig', K. Scheidlmann' 
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Motor imagery (MI) refers to lhe abilily to imagine the perlormanco 
of a movemenl without actually executing it. The neural correlates 
of this cognitive process are tightly coupled with the corticat molor 
conlrol network. Therelore Mr has a therapeulic potential for patients 
with motor delicits alter ischemic stroke. We studied 17 patients 
alter cerebral ischemic stroke (subacute stage) and 12 healthy 
subjects uslng runctional Magnetic Resooance lmaging during motor 
imagery and actual performance or isometric grip rorce movements 
(SN). All patients had a paretic hand, but were able to perform the 
grip lorce movement. We were parlicularly interested in alterations or 
lnlerhernlspheric balance of activity in slroke patients. For this purpose 
analysis ot regional activations was pertormed by caleulating laterality 
Indices (LI) to assess hemispheric distributloo of pre-specified molor 
areas. 
Laterality Index (LI) revealed a more balanced cortical activity in MI lor 
both cootrols and patients in premotor cortex compared to movement 
execution and a trend lowards a shift in contraleslonal activity in stroke 
patients. Our results lndicate a preserved ability of patients to activate 
the preparatory motor areas associaled wilh MI. This lends additional 
support to lhe use or MI as an adjunct rehabilitative approach for 
improving runclional recovery in slroke. 

P060 
Two years outcome and the level of prolesslonal reintegration 
alter severe traumatlc b rain lnjury 

M. Lippert-Grüner' 

' MedicaJ Facvlty. University ol Co/ogne, Gennany, ANR Bonn, Germany

lntroductlon: The interest conceming the level ol prolessional 
reintegration and lunctional outcome ol palients with lraumalic brain 
lnjury {TSI) has increased during lhe last ycars. 
The aim ol the study was 10 evaluate the leval or proressional 
reintegralion of patients ,vith severe lraumatic brain injury (STBI) arter 
_12 and 24 mooths. 

Methods and subjects: A total or 51 STBI patients (Glasgow 
Coma Scale GCS <l= 8 points f0r at least 24 h0urs) underwent 
a mullidisclplinary early rehabititation treatment until they were 
discharged lrorn hospitat and local ambulatory care was deemed 
sulficient. The lollow-up examinatlon took place 12 and 24 months 
aller the STBI. 

Resutts: Data revealed a high lever of independence in activilies 
or daily living (mean Barthel Index aner one year 92.7 points, alter 
two years 93.7 polnts). Aller 0ne and two years, 74.5% and 80.4% or 
the patlenls, respectively, were completely independent ol need lor 
care. Nevertheless, more than hall 0r the patients had sensorimotor. 
behavioural, speech, visual and/or audttory disturbances. Return to 
work rates improved between one and two years aller lrauma, as 
evidenced by the rateof patients being back to full time work at one year 
(n= 14, 28%) and two years (n"20. 40%} post-STBI. Return to work 
rates lmproved beiween one and two years aller lrauma, as evidenced 
by the rate ol patients being back to lull time work at one year (n= 
14, 28%) and two years (n'"20, 40%) post-STBI: allhough, none ol 

these changes reached statistical significance.ln those subjects who 
were not or only very restrictedly able 10 work, behavioural and speech 
deficits were significantly more rrequenL 

Dlscusslon: In summary, there are still changes in both impairment 
and disability related areas between one and two years post-STBI, but 
the degree of improvernent is variable depending on the area being 
considered. Cfinicians shOtJld rernain aware of the ract lhal modulalion 
ol impairmenl and disabdity appear to continue weil beyond ooe year 
post-STBI which may impact 0n decisions regardlng lhe provlsion and 
intensity ol further rehabilitation ettorts. 

Conclusion: Behavioural and speech delicits seem 10 represenl lhe 
major cause thal flinders professional reinlegration. Rehabilttation 
therapy thererore should be specifically directed to improve these 
deficits. 

P061 

Nonverbal therapeutlc techniques In rehabilitation ol lndlviduars 
survlvlng traumatlc and non-traumatic brain injuries 

T. Gueye' 

' Dept. ol Rehab. Medicine, The Ist Faculty ol Medicine ot Charles 
Universiry Pragve 

Nonverbal lherapeulic technlques (art-therapy, dance and movement 
lherapy- OMT, muslc therapy) serve as a psychotherapeutic use or a 
movement, art geslure or sound to enable process ror improving the 
emotional, cognilive, social and physical integratlon ol the organism. 
Patients aller braln lnjury (BI) suffer rrom problems in an those areas. 
Presenlation locuses oo a specific movement and art reatures or 
BI patients as a coosequences or an organic bfain trauma, as well 
as resulling psychological and social p<oblems. Carerul diagnostic 
process guides us to targeted use of a rnovement or art techniques to 
influence emotions, cognition or rnoloric area. The therapeulic aim in 
OMT is lo explore, sense and recognize owns body, body image, body 
borders and movement repertoire in coonection 10 emolions. Through 
artistic creation we explore conscious and unconsclous processes and 
work with them verbaUy or nonverbally. OMT and art-therapy works 
with regressions to a lower movement and drawing palterns. Group 
therapy enables communicalion and soclalization in the group, work 
on sell-esteem. self-lrust and self-admilting. 
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Communicatlve delicit In traumatlc braln lnjured patlents: 
Analysis of errors 

R. Angeleri', M. Zettin', ·K. Sacco'2·', B.G. Barau, F.M. Bosco'' 

' Center lor Cognitive Sclence, Departme ol Psychology, University 
ol Turin, 1/aty 
• Neurosdence Institute of T vrin, 1/a/y 
> Centro Puzzle, Turin, llaly 
• CCS /MR/ Nevroradiology at Koelliker Hospital, Turin, ttaty 

lntroductlon/Objectives: The aim ol lhe p<esent study is to provide 
an in-deplh description or the communicalive errors made by TBI 
patients, a topic ollen overlooked in the literature. 

Particlpants, Materials/Methods: 30 TBI patients plus an equal 
number ol normal matched controls look part in lhe experimenl. 
They were lested on the Linguistic and Extralinguistic scales or the 
Assessment Baltery for Communication (Sacco et al. 2008, Journal ol 
Cognitive Sdence, 2, 111-157), which consists of a series or pragmatic 
tasks involving lhe comprehension or production or different kinds of 
communicalive acts (i.e. direct and indirect communicative acts, irony 
and deceit). The participants' answers were evalualed as correct or 
incorrecl lncorrect answers were then rurther rated as totally or partiaUy 
correcl correspondmg to intermediate levels of comprehension. This 
was the case when, ror instance, the patient c0rrecUy understood 
the literal meaning or the ulterance but not the speaker's meaning, 
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The extended Locked-in Syndrome 
S. Golaszewski 1, M. Seid! 1, A. Kunz 1, R. Nardone 2, E. Trinka 1, G. Bauer-1, F. Gerstenbrand4 
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The term „Locked in Syndrome (US)" was coined 1966 by Plum and Posner to descrlbe a state of quadrlplegla and anarthria with preserved consciousness (1). lt is 
most often caused by ischemic strake or hemorrhage, affecting the corticospinal, cortlcopontine and corticobulbar tracts in the brainstem (2), however, also 
midbrain infarctions of the bilateral cerebral peduncles causing US has been reported (3,4). Other causes of US include trauma (2), pontine abscess (5), brainstem 
tumors[6), central pontine myelinolysis, toxins and herein abuse [7). 1979 Bauer et al. classlfied three varieties of US (8): First, classical US presenting with total 
immobllity except for vertical eye movements and blinklng, second, incomplete US, if any other movements are present and third, total US with total immobility, 
including all eye movements, combined with signs of undisturbed cortical functlon In the EEG. 
In the followlng. we describe a fourth varlety, 2 cases of „extended Locked In Syndrome# (patlents W.B. and S.M.), where patients addltionally to the classical 
or total US also suffer fTom other symptoms. To show anatomlcal and clinlcal dlfferences we also present one case of dassic LIS (patient H.D.). All patients 
suffer fTom braln damage following a basilar artery thrombosls. 

The extent of brain tissue damage, in order to meet the diagnostic criterla for classic US has to be isolated to the ventral part of the pons, comprising the 
corticospinal and corticobulbar tracts, as weil as the paramedian pontine reticular formation (PPRF), which is in particular responsible for horizontal eye 
movements and saccades. Vertical eye movements and blinking are controlled by the rostral interstitial nucleus of the medial longitudinal fasciculus (riMLF), which 
is located cranlal in the pontomesencephalic junction. Therefore involvement of paramedian mesencephallc structures can cause vertical gaze paralysis. The 
additional involvement of rlMLF in brainstem damage leads to the clinlcal presentation of total US. Otherwise, the sparing of PPRF and rlMLF results in incomplete 
S presenting without oculomotor disturbances. Patient H.D. suffers from a classic US. 
lscusslon: 

The main clinical relevant differences between a classic US and an extended US lies on the one hand in a variety of additional extra pontine brain lesions, on the 
other hand in presented symptoms following these lesions: Frequenty occuring symptoms in extended US are hypersomnla syndroms, frontal release signs, 
thalamlc posturlng of hand and/or feet. Rarely an akinetic mutism may be present. 
Extra pontlne braln lesions may frequently occur in mesencephalic, thalamic and cerebellar brain structures. Also involvement of occlpital, temporal brain reglons 
ls posslble - dependlng on varieties of the vertebro-basilar artery blood supplying system. 

MRI lm11es t�,;ttal T1w, axial nw): 
In thl! wrtial column, there 1re MR! Images of each patient at different �11: 
1: Sacitt"II plane 
2: Pons level-mlddle cenbellar pedundH 
3: Midbraln lew.l 
4: Thlf1mu1 
5: Pl!ient W.8. 
6: htlent S.M. 
7: Patient H.O. 

r 

Patient W.B.; extended LIS
Clinical characteristics: Divergent bulbi, arreagible puplls, anlsocorla r>I, no vlsual pursuit, 
OCR and corneal reflex missing. Flaccid quadrlparesls. Distal flexor contractures, no 
reaction to noxious stimuli. Babinski's sign present. 
No communication with patient possible - additionally the patient presented with a 
hypersomnla syndrom 
tmaging findings: Gliotic degeneration of the upper 2/3 of the brainstem paramedlan 
bilaterally. lnvolvement of midbrain structures and dorsomedian thalamlc nuclel bllaterally 
Over time atrophy of cerebe!!um, bra!nrtem and corpus callosum. 

Patient s.M. extended us
Clinical charaeteristics: Divergent bulbi, arreagible pupils, anisocoria r>i. Mlssing OCR, 
corneal reflex and gag reflex. Flaccld quadrlplegia, Bablnskis's slgn negative. 
Dlstinct frontal release signs: orbicularis oris reflex, sucking reflex present. 
Additionally the patient shows a hypersomnla syndrome and a bilateral thalamlc hand: 
flexion in the MCP joint, extension in the distal joints. 
lmagtng findlngs: 

Gliotic transforrnation on the right side of the pons (Image 2/6) and the left middle 
cerebellar peduncle. Nearly the whole cross sectlon of the mldbrain affected (Image 3/6) 
Bilateral dorsomedian thalamic nuclel involved, as are bilateral occipltal, mesiotemporal 
and cerebellar brain regions. 

Patient H.O.: classlc LiS 
Cllnlcal charaeteristics: Round , lsocor puplls, reactlve to light . OCR and corneal reflex 
present. No paralysis of eye muscles. 
Spontaneous movement of the right upper and lower extremity. Retraction alter noxious 
stlmull. Plegia of the left upper and lower extremity. 
Communication possible with the use of eye movements and movement of the rlght side 
extremities. 
lmaging findings: lsolated damage to the ventral pons (image 2/7). Sparing of midbraln and 
thalamic structures. However, gliotic degeneration in the right cerebellar hemisphere and in 
the right upper and middle cerebellar peduncle. 

Aeft:rHttt1: 
1. Plum f, Posner JB. The di11nosfs of stupor and coma. FA Davis, Phil•delph� H66 
2. Le6n.C.rri0rl J, van hckhout P, Domlnaue.z-Morales Mdel R. Nret•Slntamarfa FL The lod:ecf...in syndrome: • syndrome looking 
for I theBpy. Brain lnJ. 2002 Jul;l6(7):S71·82. 
3. Klrp JS, Hurti& HI. •Locked•ln• stale with bilateral midbrain infarcts. Atth Neurol. 1974 h-b;30(2):17H 
4. Zakaria T, Fl1herty ML locked-ln syndrome ,esullln& from bilatttal ctrfl>ral pedunde infwctions. �2006 Nov 
28;67(10):1889. 
S. Murphy MJ, Brenton OW, Aschenbrener CA, Yan Gitder JC. Locbd-in syndrome caus;ed by a solia,y pontine abscess. J Neurol 
Neurosurg Psythiatry. 1979 Nov;42(11):1062-S. 
5. Oierlni\on M, Stear& J, Hodaes J. l.odd•in syndrome CMlltd by • tumor. Neuroloev. 1976 Feb;26(2):18().2. 
7. lnd 5, Oz1tn T. locktd•ln svndrome due to mtt.stadc pontomedullary turnot-ase r.port.. Neurol Mtd Chir (Tokyo). 2003 
Oct;-'3(10):497•500. 

\.. 8. Bauer G, Gustenbrand f, Rumpl E. VlrietiH of the Jocked.-ln syndrome. J Nturol. 1979 Aus;221�2):n-9t. 
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Etiology of Locked-ln Syndrome 

Lesion in Pons 

• lnfarction caused by basilar
thrombosis

• Hemorrhage

• Encephalitis

• Tumor

• Traumatic lesion

Graduating US (Bauer et. al 1979) 

• Classic LiS
• braln Jeslons: ventral pons 

• symptoms: quadrlplesla, anarthrta, unlmpalred 
conslousness, vertlcal eye movement. blinkJng 
posslble 

• Complete liS
» braln /es/ons: ventral pons pfus rostral lnterstitial 

nucleus of the medial lonsltudlnal fosclculus (rlMLf), 
located cranlal In the pontomesencephallcjunctlon 

» symptoms: classlc Locked-ln Syndrome plus no 
posslble movement of eyes or eyelid 

• lncomplete liS
» braln l�slons: varlable braln.stem lesions 
» symptoms: additional voluntary muscular 

movement 

Symptoms of Locked-ln Syndrome 

• No possibility to communicate with surrounding

except for blinking morse code

• Consciousness and perception fully maintained

• Total paralysis of all extremities, trunk, neck and

motor brain nerves

• Eye opening and vertical eye movements possible

• lmpairment of swallowing

• Spontaneous respiration possible

• Alpha-EEG

Appearence of US 

• Synonym: Ventral pontine syndrome

• Cllnical slgns: Anarthria, Quadriplegia,

intact cognitive abilities. Blinking and

vertical eye movement possible.

• Etlology: typically: basilar artery

thrombosis, brainstem hemorrhage,

rare: brainstem neoplasm or metastasis.

Different Types of US 

(after Bauer et al, 1979) 

• According to neurological symptoms

-Classical locked-in syndrome

-lncomplete Locked-in syndrome

-Total Locked-in syndrome

• According to time course

-Chronic locked-in syndrome

-Transient Locked-in syndrome

1 
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Differential Diagnoses

• Akinetic mutism

• Hypersomnia

• Parasomnia

• Apallic Syndrome, Remission states

Remission of a Coma State
after Laureys et al
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Arousal and awareness, the 1 components of consciousness in coma, vegetative
State, minimally consciousness state and Locked-In Syndrome

Restauration of a Coma State after Laureys et al

Motor
capadty ., Professional

independentty «ins.rtion
1 ♦ _Good
4 Moderate-«"" recovery

Severe ,■■>"*""<* i"bil ity
„disability

MCS ^* ,. . „.^ Communication

/ ^°*"- Voluntary behaviour
VS

S -#—■ Eyeopenlng

Coma LIS

Acute coma, passing, vegetative State, minimally consciousness State, good
recovery

Different Forms of Disturbancies in
Consciousness

• Acinetic mutism (Cairns et al., Skultety)
- Lesion region 3rt ventricle, periaqueductal

■ Sopor
■ Stupor (Plum, Posner)

- Lesion intralaminar nucleusthalami

■ Hypersomnia (Jefferson)
- Lesions mesodiencephal

• Parasomnia (Facon et al.)
- Lesron periaqueductal

Changement in Consciousness

Acinetic mutism (Cairns et al, Skultety)
- Disturbance in the Initiation of spontaneous and intentional

movement
- Awareness undisturbed

SopOr
- Abnormal deep sleep not to get rid

Stupor (Plum, Posner)
- Deep sleep, unresponsiveness, temporarily arousable

Hypersomnia (Jefferson)
- Dormancy, continuously, not arousable

Parasomnia (Facon et al)
- Permanent dormancy, awakes by himself after months
- Not Identical with description/dassification of sleep disorders

Differnt Pons Lesions causing LIS

Quelle F Plnm, J P Panier Ut^ntrai» ol' Stupurand i



Edgar Allen Poe

*January I9lh 1S09 in
Boston, Massachusetts, USA

t October 7* 1849 in
Baltimore, Maryland

Was liberated from a coffin
already prepared for his
funeral after his loud
screaming was heared.

Possibility of extended
Locked-in Syndrome

Nikolai Wassiljewitsch Gogol
*March 20lk, 1809 in Welyki
Sorotschynzi, Oblast Poltawa,
Ukraine;

+ February 21", 1852 in
Moscow

In the 1840's developed a
Schizophrenie psehychosis

Has been burried anabioticly
Has been found completely
distorted by his exhumination
extended Locked-in Syndrome

The extended Locked-in Syndrome

• combines symptomes of LiS with Symptoms of:

• Akinetic Mutism
• Hypersomnia

• Parasomnia
• Apallic Syndrome/ Remission States

Extended LIS
The fate of the Belgian patient Rom Houben caused great
commotion, not only in neurological circles but also in the
public opinion. The patient, totally paralyzed, was diagnosed
as Vegetative State/Apallic Syndrome. Only 23 years later
Stephen Laureys discovered that he was not in a coma vigile,
but in an alert condition. The diagnosis LIS was clarified.

The consequence of this case and some other similar patients
opened the discussion about the Classification of LIS and the
possibility of a combination with extended Symptoms.

Exact clinical analysis and additional examinations are demanded
with the aim to search for Symptoms caused by lesions in the
surrounding region.

Two of five patients of the University Clinic Salzburg with
possible Extended LIS are presented.

40yearold male, LIS
Acinetic Mutism / Hypersomnia

Casel
Cystic-gliotic degeneration of the bilateral paramedian pons and
mesencephalon. Bilateral paramedian thalamus affected aswell
(dorsomedial nuclei, see third picture). Dorsally, the degeneration
of the brainstem reaches the fourth ventricie. Small islands of
preserved tissue. High degree of atrophy of the cerebellar peduncles,
the cerebellum and the medulla oblongata. Degeneration of bilateral
temporomesia! structures, espectally the parahlppocampal gyrus.
Negligible small chronic vascular lesions in supratentorial white
matter. The corticospinal tract is affected at a mesencephalic and
pontine level.

40 year old male, LIS
Acinetic Mutism / Hypersomnia

Casel
After admission to the hospital, a CT scan with i.V. contrast
showed occlusion of the distal part of the basilar artery.
The posterior cerebral arteries were suppiied by the carotid
arteries.
A total LIS developed, Symptoms of hypersomnia were
registered together with signs of an acinetic mutism. The
patient showed severe optomotoric disturbances. After
six months primitive motor pattems were observed.



29 year old female, LIS
Acinetic Mutism / Hypersomnia

Case 2
Cystlc-gliotic degeneration of the bilateral paramedian pons and
mesencephalon. The right side being more affected. Bilateral
paramedian thalamus affected as well (dorsomedial nuclei, see
third picture). Infarctions in the posterior cerebral artery territory
bilaterally, as well as in the left middle cerebellar peduncle and
the left cerebellum. Expansion of the third ventricle. The
corticospinal tract seems to be completely cut at the level of the
pontomesencephalic junction. Slight atrophy of the posterior part
of the corpus callosum, the cerebellum and brainstem.

29 year old female, LIS
Acinetic Mutism / Hypersomnia

Case 2
In the initial State a basilar thrombosis was found. Due to
wide spread lesions in the initial CT scan and multiple
vascular occlusions in DSA, no intra-arterial therapy was
performed. A total LIS has developed with Symptoms of a
lesion accentuated in the right thalamus region. Patient
showed hypersomnia and signs of an acinetic mutism, a
Bed-Rest Syndrome has developed.

Extended LIS
Intensive examination and continuous Observation of patients with
Locked-ln Syndrome discovered additional Symptoms in addition to
the basic picture of:
- Acinetic mutism
- Hypersomnia
- Thalamic Symptoms

After further detailed examination of LIS-patients other Symptoms
can be expected as:

- Parasomnia
- Defect state of Vegetative State/Apallic Syndrome

The same examination activlties must be carried out in patients with
a vegetative State / apallic Syndrome for additional Symptoms
clarifying patients with Vegetative State/Apallic Syndrome and its
different remission forms as well as patients with a Minimally
Conscious State (MCS).




