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Bakgrund
v Nedsatt muskelfunktion 

Sandberg C, Thilén U, Wadell K, Johansson B. European Journal of Preventive Cardiology. 2015;22(12)1523-1530.

v Män med medfödda hjärtfel lägre BMI

v Män med komplexa hjärtfel var kortare
Sandberg C, et al. International Journal of Cardiology. 2015, 187:219-26.

v Enkammarcirkulation - nedsatt muskulär ämnesomsättning

v God effekt av styrketräning
Cordina et al International Journal of Cardiology 168 (2013) 780-788



Frågeställningar vuxna med komplexa 
medfödda hjärtfel
Avvikande kroppssammansättning?

Muskulär ämnesomsättning?

Effekt av styrketräning?

Muskelmorfologi?



Tvärsnittsstudie vuxna med komplext medfött hjärtfel
oKroppsammansättning med 
oDual-energy X-ray absorptiometry, DEXA

oMuskulär ämnesomsättning under vila och arbete 
o Near-infrared spectroscopy, NIRS   



Tvärsnittsstudie vuxna med komplext medfött hjärtfel
oMuskulär uthållighet
oTåhävningar
oAxelflexioner

oIsometrisk muskelstyrka
oQuadriceps
oBiceps brachii



Muskelträningsstudie RCT
oStyrketräning med Theraband

o8-12 reps x 2-3 set
o3ggr/vecka, 12 veckor



Muskelbiopsistudie vuxna med komplext medfött hjärtfel
oMuskelfibersammansättningen

oKapillärtätheten

oMetabol kapacitet i lårmuskulatur 
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ease  [9, 12] . Dysfunction of the upper airway muscles 
might cause an imbalance between forces acting to keep 
the airway open and negative inspiratory airway pressure 
that causes obstruction of the pharynx during sleep. To-
gether with a decreased capillary supply and other histo-
pathological muscle changes, our results suggest that 
muscle injury, including metabolic disturbances, may be 
a part of the pathophysiology in this disease.

  The most common morphological abnormality was 
clusters of fibers with a lobulated contour and an internal 
irregular distribution of stained mitochondria, often in a 
trabecular pattern. The higher proportion of these fibers, 
i.e. LT fibers, was more evident in the PP muscle (33%) 
than in the UV muscle (4%). Fibers displaying a lobulated 
and trabecular appearance have been reported in various 
neuromuscular diseases and this is considered a nonspe-
cific reaction  [25, 26]  or a typical finding in certain forms 
of muscular dystrophies  [26–28] . Despite the frequent 
presence of lobulated/trabecular fibers in various mus-
cle disorders, the significance of these fibers is still
unknown. The abnormal distribution of mitochondria 
might, however, cause an uneven intracellular distribu-
tion of energy production that per se can have negative 
effects on myocyte function.

  Small and rounded fibers with subsarcolemmal dense 
aggregates of mitochondria and an aberrant organization 
or focal loss of stained mitochondria in the more central 
parts, i.e. SSM fibers, were also relatively common in the 

PP muscle (6%). The pattern of mitochondrial distribu-
tion and the small area of SSM fibers, in addition to the 
more prevalent lobulated trabecular fibers, are in line 
with findings in limb-girdle dystrophy  [26]  and indicate 
fiber degeneration and/or fiber regeneration. However, 
the majority of these fibers did not contain embryonic or 
fetal MyHC, two markers for the early stages of muscle 
fiber development and regeneration  [29, 30] , suggesting 
that the SSM fibers observed were more likely involved in 
a degenerative rather than in a regenerative process. The 
distribution in clusters or presence in whole fascicles, 
suggests a process of continuous loss of motor innerva-
tion and insufficient reinnervations. Thus, the differenc-
es between SSM and LT fibers in mitochondrial organiza-
tion and size might be related to the different stages on a 
spectrum of myocyte reaction to injury.

  The finding that LT and SSM fibers were preferentially 
found in fibers expressing fast MyHCII in the SDB sub-
jects might to some extent be explained by the distinct 
predominance of fast phenotype fibers (MyHCII) in nor-
mal PP (69%) and UV (86%) muscles  [15] . An alternative 
is that the mitochondria compartment in fibers expressing 
MyHCII is more sensitive for other factors, such as distur-
bances in microcirculation or denervation. A support for 
the latter is that fibers expressing MyHCI, normally more 
highly oxidative and better supplied by capillaries than 
fibers expressing MyHCII, seem to be less prone to atro-
phy in the early stages of muscle denervation  [31] .
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  Fig. 7.  Cross sections from PP muscle from a reference subject ( a ) and an SDB patient ( b ,  c ) stained for laminin 
                           ! 5-chain (   a ,  b ) and NADH-TR ( c ).  b ,  c  Serial sections in which the star denotes the same muscle fiber. The sec-
tions show stained capillaries in a reference subject ( a ) and around LT fibers in an SDB patient ( b ). Note the 
lower capillary density in the SDB patient than in the reference subject.  c  Scale bar = 50  " m.           



Barn med enkammarhjärta
v Ca 600 i Sverige

v Passivt lungblodflöde

v Nedsatt aerob
prestationsförmåga

v Nedsatt muskelfunktion
hos vuxna

v Barn med 
enkammarhjärta?

v Del av större
multicenterstudie



Frågeställningar barn med 
enkammarhjärtan

vÄr benmuskelmassan mindre?
vÄr benmuskelstyrkan/uthålligheten lägre?
vÄr benmuskelmetabolismen förändrad?



Test av isometrisk muskelstyrka (vad)
v Höger och vänster sida

v 5 sekunder kontraktion

v 1 minut vila

v Upprepas 3 ggr



Test av isometrisk muskelstyrka (lår)
v Höger och vänster sida

v 5 sekunder kontraktion

v 1 minut vila

v Upprepas 3 ggr



Test av muskulär uthållighet (vad)
v Muskulär ämnesomsättning under vila och arbete 

Med near-infrared spectroscopy, NIRS   

v Antal tåhävningar



DEXA
v Kroppsammansättning med 

Dual-energy X-ray absorptiometry, DEXA



Tack för uppmärksamheten!


