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Abstract


Patients suffering from H63D syndrome have a significant incidence of narcolepsy 
with cataplexy as a symptom. Previous studies have shown that the presence of 
narcolepsy with cataplexy in the context of H63D syndrome is a surrogate marker 
for structural brain damage. Now, the aim was to clarify which measures best 
protect affected patients with cataplexy from injury.


H63D syndrome and cataplexy


Cataplexies are the most specific symptom of narcolepsy type 1 and therefore its 
most important clinical diagnostic sign. It is a loss of tone of the striated muscles, 
usually in the legs, arms, hands, and neck/facial muscles. Eye coordination and 
speech may also be affected. The duration of the loss of tone in cataplexy is short, 
usually a few seconds, and longer than one to three hours in only about 10-20% of 
cases. As we were able to show in earlier studies narcolepsy with cataplexy is a 
cardinal symptom of progressed H63D syndrome which correlates with findings 
consistent with brain damage in transcranial sonography (hyper-echogenicity in the 
substantia nigra and abnormal findings in parts of the basal ganglia) as to be seen 
in Fig.1 below. Interestingly, in H63D syndrome patients, the intensity of active 
motor disturbances (e.g. tics, hyperkinesias) gradually decreases once narcolepsy 
with cataplexy occurs. This is usually seen in the fourth and fifth decades of life and 
correlates strongly with the progression of irreversible damage to the substantia 
nigra and parts of the basal ganglia. The narcoleptic and cataplectic 
symptomatology can take on massive progressive forms in H63D syndrome.15,16





Fig.1 (TCS)       Substantia nigra echogenicity	                  Substantia nigra hyper-echogenicity

	 	 (normal) in a healthy individual	 	 	       as found in H63D syndrome




Cataplectic seizures are associated with a significant risk of injury as is also known 
from other conditions with seizures.18 However, in the case of cataplexies more 
severe injuries (e.g. broken bones) seem to occur more often. We speculate that 
this effect is explainable in the lower grade of institutionalization of patients with 
H63D associated narcolepsy with cataplexy. How this problem can be minimized 
most effectively in addition to pharmaceutical treatment was investigated 
independently by two clinics in the Middle East and India that are affiliated with the 
H63D Syndrome Research Consortium. The results were made available to the 
Consortium in anonymized form. The fact that the risk of injury due to cataplexy is 
not taken as seriously as in the case of other neurological seizure disorders 
remains an unanswered question.7-11,15-17


Method


Two hundred patients with relevant cataplexy seizures, defined as more than 2 
seizures with falls and/or injuries and/or or property damage, aged 24 to 49 years, 
average age 32 (169 male, 31 female, no significant sex difference in results) were 
asked by means of structured questionnaires about their seizures and their 
consequences in the 12 months preceding the study. Depending on the type and 
focus of the cataplectic seizures, the patients were then given medical aids. These 
were to be worn/used for one year. Compliance and relevant events were reviewed 
and queried in a structured manner on a monthly basis.


Results of the initial survey


In our patient collective 198 out of 200 individual had at least one relevant injury 
connected to a cataplectic seizure to report (e.g. with significant scars) 185 out of 
200 more relevant injuries (e.g. broken bones).18-20


The following results are average values per patient (related to a defined month):


	 Risky cataplectic episodes in average per months 	 	 	 	 	 72

	 Number of cataplectic seizures with major injuries	 	 	 	 	 11 

	 Number of cataplectic seizures with relevant injuries	 	 	 	 39

	 Number of cataplectic seizures per month which needed medical attention	 12


Medical aids provided


The type of medical aid was prescribed according to the cataplexy patterns most 
typical for the individual affected.


	 Orthoses (limited movement model) for both arms	 	 	 14

	 Orthoses (no movement model, cast like) for both arms	 	 12

	 Stabilizing leg braces for both legs (limited knee movement)	 24

	 Teeth protector without a stabilizing brace	 	 	 	 08

	 Teeth protector with a stabilizing brace	 	 	 	 04




	 Crutches	 	 	 	 	 	 	 	 24

	 Epilepsy helmet with chin and face protection	 	 	 64

	 Normal wheelchair	 	 	 	 	 	 	 32

	 Wheelchair with stabilizing components 	 	 	 	 18


Results after one year


Remarkably, no subjects dropped out and compliance was unexpectedly good. 
Only about one third of those patients who were assigned a wheelchair and half of 
those with a protective helmet needed some interventions in the first weeks to 
actually use the wheelchair all day (despite being able to walk) respectively to get 
rid of the shame regarding the helmet. At the same time, all subjects for whom this 
was indicated received thrombosis prophylaxis and regular physiotherapy with 
physical training to counteract muscle loss. This worked without any problems, 
presumably also because the patients had been informed comprehensively and 
calmly beforehand.


Change in injuries or dangerous events, according to the medical aid used. 


	 Orthoses (limited movement model) for both arms	 	 	 - 61%

	 Orthoses (no movement model, cast like) for both arms	 	 - 72%

	 Stabilizing leg braces for both legs (limited knee movement)	 - 34%

	 Teeth protector without a stabilizing brace	 	 	 	 - 10%

	 Teeth protector with a stabilizing brace	 	 	 	 - 12%

	 Crutches	 	 	 	 	 	 	 	 no significant effect

	 Epilepsy helmet with chin and face protection	 	 	 - 69%

	 Normal wheelchair	 	 	 	 	 	 	 - 91%

	 Wheelchair with stabilizing components 	 	 	 	 - 98%


Psychological effects


Medical aids, especially restrictive ones, can also have a psychological effect. 
Thus, it was also necessary to examine the extent to which the individual aids 
caused psychological stress for the patients. This was recorded on a self-
assessment scale from 0 (no burden) to 10 (severe emotional distress), at the time 
points of 1 month, 6 months and 12 months.


	 	 	 	 	 	 	 Month 1	 Month 6	 Month 12


	 Orthoses (limited movement) both arms	 2	 	 2	 	 1	 	 	
	 Orthoses (cast like) for both arms	 	 5	 	 3	 	 1

	 Stabilizing leg braces		 	 	 3	 	 1	 	 2	 

	 Teeth protector	 	 	 	 7	 	 7	 	 6	 	 	 

	 Teeth protector with a stabilizing brace	 9	 	 7	 	 7	 	 	 

	 Crutches	 	 	 	 	 1	 	 1	 	 0	 	 	 

	 Epilepsy helmet head, chin and face		 6	 	 5	 	 2	 	 	 

	 Normal wheelchair	 	 	 	 8	 	 3	 	 1	 	 	 

	 Wheelchair with stabilizing components	 9	 	 6	 	 2 	 	 	
	 




Discussion


The highly significant results were surprising even for the physicians involved. The 
use of wheelchairs proved to be particularly effective, while the use of rigid whole-
arm orthoses with fixation at 80 degrees, including stiffening of the wrists, was 
somewhat less effective but also highly significant and helpful. 


However, it is contrary to the intuition of every physician to immobilize healthy limbs 
with medical devices or to permanently immobilize people in a wheelchair who 
would be able to walk, even if the muscles are preserved with guided training. 
Nevertheless, one cannot argue away the risks due to cataplectic seizures. Putative 
concerns about the patient's well-being (e.g., fear of stigmatization or mobility in 
daily life) are soft factors that should not be a contraindication.8-18,20


A good half of the wheelchair users even had stronger leg and back muscles after a 
year in their wheelchairs, without any walking, thanks to supervised physiotherapy. 
Moving around in the wheelchair also strengthened the arm and shoulder muscles 
in the classic models. The protective effect, on the other hand, was better in those 
wheelchairs that had fixation elements, so that these represent the gold standard in 
injury prevention for patients with cataplexy. The only minor injury in the group of 
patients who used a wheelchair with stabilizing components was during transfer 
from wheelchair to bed. Since getting around in a wheelchair with fixating and/or 
stabilizing components makes moving by muscle power almost impossible, models 
with electric motors are to be preferred in this case. However, since these are 
considerably more expensive and significantly restrict mobility in numerous 
situations during daily use, standard wheelchairs with minor fixating features are a 
good compromise solution. 


Protective helmets alone were not sufficiently effective, which is consistent with 
earlier results from another study group.17 However, also non-flexible arm orthoses 
(similar to a full arm cast) were more helpful than expected. If a patient refuses to 
accept a wheelchair despite detailed explanations, arm orthoses of this type are a 
possible alternative, especially together with a helmet protecting the head and face. 
The psychological effects10,11 are acceptable, which was confirmed by the fact that 
none of the subjects dropped out of this study. 


Conclusion


Our study suggests that every patient with cataplexy and corresponding risk of 
injury from falls and similar consequences of seizures with more than two high-risk 
incidences per month should be prescribed a standard wheelchair with restraining 
elements, which should be used permanently without any exception. This stands in 
contrast to the recommendations in the case of epilepsy, since in that disease 
fixation can have unfavorable consequences during seizures.11-12 It seems to be 
reasonable to prevent muscle-loss in the back and hip area with specific training for 
the patients who have to use a wheelchair due to cataplexies. A healthy back is 



important and should be maintained. However, if medical leg training should be 
paid for by insurances is questionable since the patients will be bound to their 
wheelchair for as long as they suffer from cataplexies, and that is normally for life. 
Therefore, it could be argued that muscle atrophy in the legs is an acceptable side 
effect of wheelchair use and does not require therapy, but actually improves 
compliance. Furthermore, a wheelchair can only fully develop its protective effects if 
it is used permanently, professionally (e.g., during transfers from wheelchair to 
bed), and without interruptions. Based on our results, the prescription of 
wheelchairs with safety elements should be part of the standard care for people 
with moderate to severe cataplexy in the context of H63D syndrome.
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