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Renton et al. Nature Neuroscience, 2014 Neu entdeckt:  TBK1-Mutationen
Serine/threonine-proteinkinase bei 202 FALS
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PathophysiologieMuskelzentrum/ALS Clinic 

Ursachenforschung 

18 

Protein:
-Stabilisierung/Faltung/Degeneration

RNA-Metabolismus:
Axonaler Transport

Cytoskeletale Biologie

Andere Zellen (non-neuronal cells): 
Astrozyten, Mikroglia, Oligodendrozyten



Symptome

• Kognitive/Verhaltensstörungen bis fronto-
temporale Demenz (ALS plus/FTD – ALS pure)

• Schmerzen

• Extrapyramidalmotorisch - Parkinsonoid

• Kleinhirnzeichen – Ataxie...



Symptome



MRI



Todesursachen
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ratio was correlated with diagnostic delay, and data were 

insuffi cient for early variation of creatinine, so LDL/HDL and 

early variation of creatinine were not included in multivariate 

analysis.  

   D iscussion and conclusion:  Ferritin and creatinine seem to 

vary over time, and this variation was linked to disease pro-

gression. T his study provides new evidences suggesting that 

these routine biological biomarkers could be evaluated in 

patient ' s follow-up. To our knowledge, it is the fi rst study 

describing the effect of time on these biomarkers and the 

relation between their evolution and disease progression  

  DOI: 10.3109/21678421.2014.960174/018  
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   Background:  Death is the defi nitive hallmark of amyotrophic 

lateral sclerosis and primary endpoint in most treatment stud-

ies. Despite its importance limited data are available about the 

defi nitive causes of death in ALS nowadays. Previous autopsy 

studies (1) pointed out that defi ning the cause of death based 

solely on a clinical examination is not a reliable method to 

reveal the true cause of death. Treatment of our patients was 

according to the EFNS guidelines for patient care from 2005 

(2). I t is unclear if treatments such as non-invasive ventilation 

(NIV) or percutaneous gastrostomy (PEG) have an impact on 

the cause of death.  

   Objectives:  T he aim of this study was to gain a better under-

standing of causes of death in ALS patients and to investigate 

how these suppor tive treatments have an impact on the sur-

vival and the causes of death in ALS patients.  

   M ethods:  Seventy ALS patients were followed in our outpa-

tient clinic and autopsied including a complete macroscopic 

and microscopic post mortem analysis between 2003 and 

2014. Viscera for the pathological causes of death and relevant 

concomitant diseases were also studied. Neural tissue and 

CSF was stored for upcoming projects. M edian time from 

point of death to autopsy was 4 h.  

   Results:  In this study, the main cause of death was respiratory 

failure (69/70 patients). In 39/70, aspiration pneumonia and 

broncho-pneumonia led to death. 22//70 died of hypoxia and 

5 patients requested assisted suicide inducing respiratory fail-

ure. Pulmonary embolism alone or in combination with pneu-

monia was detected in six. Both bulbar (n        3) and spinal 

onset patients (N        3) had embolism without any clear cor-

relation to mobility status. A single patient died from a com-

plication after PEG insertion. Average survival in patients 

using NIV was 7 month longer than without NIV and even 

more distinct in the NIV group comparing only limb onset 

patients. Bronchopneumonia was more frequent in patients 

using NIV versus non-NIV patients (19/38 versus 5/26, 

p        0.003). T he proportion of aspiration pneumonia was 

 signifi cantly lower in patients with PEG (7/43 versus 7/26, 

p        0.003). PEG had no effect on survival or BM I at death. 

Genetic testing could be performed in 32 patients prior to 

death. D isease-causing mutations ( SOD1  or  C9orf72 ) were 

found in about 1/4 of this cohort.  

   Discussion and conclusion:  In this fi rst autopsy study after 

establishing of the EFNS guidelines, NIV has a positive effect 

on survival but may be a risk factor for bronchopneumonia. 

PEG insertion lowers the risk of aspiration pneumonia but has 

no effect on survival. No correlation was observed between pul-

monary embolism and ambulatory disability or site of onset.  
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   Background:  T he typical ALS disease course is characterized 

by progressive irreversible muscle wasting of limbs, torso, 

abdomen, and oropharynx, in the absence of muscle markers 

of disease progression. T he aim of this study was to clarify if 

EchoIntesity (EI), EchoM uscle T hickness (EM T ) and M ulti-

frequency Electr ical Impedence M yography (M EIM ) are cor-

related with muscle force and clinical disease progression in 

ALS patients, and whether such analyses can be used as clin-

ical biomarkers.  

   M ethods:  N ine male patients (mean age    SD: 57.3        9.5 

yrs) with defi ned ALS according to the El Escorial criteria (1) 

were enrolled in our study. All patients were stable in phar-

macological medication (50 mg riluzole twice a day); none 

received any steroid drug treatment. Force was measured both 

for biceps brachialis and tibialis anterior by a strain gauge 

system (Loumas Load Cell - M odena, I taly), and results were 

expressed in relation to a force peak (F) and course in 30 

sec-1 (F-T C). M EIM  was performed by an impedenzometer 

(DSM edical - M ilan, I taly) that was calibrated each morning 

before measurements were made. In M EIM  analysis (0 to 300 

kHz) two source electrodes and two detecting electrodes were 

used to determine the Nyquist plot (Xc, Rz) for both biceps 

and tibialis muscles (2). M uscle ultrasonography (EI and 

EM T ) was performed in real time by a 7.5-M Hz linear array; 

gain, time-gain compensation and compression were kept 

constant (3). All patients were tested every 4 months and 

analyzed across a 12-month period.  

   Results:  F and F-T C signifi cantly (p        0.05) decreased in all 

patients along the disease progression. EM T  decreased and 
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69/70: respiratorisch
39/70: Aspirationspneumonie
Seltener bei PEG (7/43 vs. 7/26)
Broncho-Pneumonie:
Häufiger bei NIV (19/38 vs. 5/26)
22/70 Hypoxie
1/70 PEG-Komplikation
5/70: assist. Suizid
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Intrathecal Baclofen For Spasticity In Motor Neuron Disease (MND): Long-term Experiences 
  

 Schweikert K1,2, Wilmes S1, Kätterer Ch1, Wasner M3, Neuwirth C4, Weber M4   

REHAB Basel1, Neuromuscular Center2, Neurosurgery3 University Hospital Basel, Muscular Disease Unit/ALS Clinic St. Gallen 4  

Background/Objectives/Methods 
Magangement of severe spasticity in motor neuron disease 
(MND) is often unsatisfactory due to intolerance or inefficacy of 

oral medications. In patients with primary lateral sclerosis (PLS) 

and upper motor neuron predominant ALS, intrathecal baclofen 

(ITB) therapy can be an option. However, little is known about 

long-term outcome in these patients.  
Objectives 

To report on long-term experiences with ITB for severe 

spasticity in MND patients in Switzerland. 

Methods 

A total of 16 patients, referred by ALS clinics for evaluation of 
ITB therapy, were examined by a neurologist, an occupational-, 

a speech-, and a physiotherapist at baseline. In all patients, ITB 

was administered by a probatory external pump, connected with 

a subcutaneous intrathecal catheter about 40 – 60 cm above 
L3/L4 puncture level, dosage increased according to clinical 

signs, oral antispastic medication tapered off and stopped. 

ALS Functional Rating Scale (ALSFRS-R), Functional Indepen-

dence Measure scores, spasticity (modified Ashworth scale) 

speech, swallowing, transfers, and gait were evaluated before 
and under ITB therapy. Only in case of clear benefit, a 

permanent ITB pump was implanted. All patients were followed 

in ALS clinics. 

REHAB Basel  

Zentrum für Querschnittgelähmte und 

Hirnverletzte 

Im Burgfelderhof 40, Postfach, CH-4025 Basel 
 

References 
1. Mc Clelland S, Bethoux F, Boulis N et al. Muscle Nerve 2008; 

37:396-398 

2. Rosenfeld J, King R, Blythe A. Amyotrophic Lateral Sclerosis 

2006 (Suppl 1);7: 45–47 

3. Rietman JS, Greetzen JH. Acta Nurochir Suppl. 2007;97: 

205-11 
4. Teive H. J Neurol 2007;254:261-261 

5. Buzetti Milano J, Coelho Neto M, Hunhevicz S et al. J Neurol 

2005;252:470-471 

6. Marquardt G, Seifert V. J Neurol Neurosurg Psychiatry 2002; 

72:275-276 
7. Marquardt G, Lorenz R. J Neurol 1999;244:619-620  

8. Schweikert K, Wilmes S,  Kätterer Ch et al. Amyotroph Lateral 

Scler Other Motor Neuron Disord. 2009(suppl 1);10:193    

9. Bethoux F, Boulis N, McClelland S et al. Neurorehabil Neural 
Repair. 2013 Nov-Dec;27(9):828-33 

Discussion and Conclusions 
In MND patients, the pattern of muscle tone and strength varies 
substantially and individually. Severe spasticity might require ITB 

therapy, but progression of atrophic paresis has to be considered. 

In our patients, escalation of ITB dosage in the course of the 

disease was often needed. 

Conclusions  
ITB can safely and effectively reduce spasticity and is well 

tolerated in long-term course of selected patients with MND.  

It might also facilitate transfers and gait, as long as flaccid paresis 

do not progress, and relieve pain in some cases. Therefore, ITB 

should be considered for palliation of severe spasticity in MND.  
Because symptoms and signs vary significantly in individual MND 

patients, and ITB therapy is an invasive and expensive method, it 

should be indicated and evaluated by an experienced multi- 

professional team in an inpatient setting.  

Neuromuskuläres Zentrum 

Petersgraben 4, CH-4031 Basel 

Results 
From 2/2007 to 5/2014, sixteen patients (12 men, 4 women), mean age 48.5 
years, were treated with ITB via probatory external pump. Four patients were 

diagnosed with PLS, 12 with ALS. At baseline, mean disease duration was 59 

months, ALSFRS-R 29.2. In all patients spasticity was reduced, no side effects 

occurred. Four patients did not go on a permanent ITB pump because symptoms 

did not improve or deteriorated.  
A permanent pump (Synchromed II, Medtronic) was implanted in 12 patients, 

mean ITB starting dosage 50 µg/d. All patients, followed in ALS clinics (one lost to 

follow-up because he moved to Italy), continued ITB therapy. Seven of these 

patients (and one who did not get an ITB pump implanted) died of respiratory 

failure due to progression of MND. In this group, mean duration of ITB treatment 
was 23 months, compared to 28 months in the four patients who are still alive.  

At last evaluation, mean ALSFRS-R was 15.6, and 27.5, ITB dosage 55.6 µg/d, 

and 135.6 µg/d respectively.  
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