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Abstract

In this report we describe the respiratory patterns of six patients with Leigh syndrome, including two individual cases with accompanying clinical phenotypes of Alpers disease and mitochondrial encephalopathy with ragged red fibers. In five cases where sleep apnea was monitored, each one showed isolated or post-sigh central apnea, hiccup, apneusis-like breathing and obstructive apnea in various combinations. The remaining patient with Alpers/Leigh overlap syndrome showed an apneusis-like pattern of dyspnea. The sleep structure was examined in three patients. Two patients with brainstem lesions showed a decrease in the deep sleep stages and an absence of REM sleep. Medullary lesions were found in four patients by magnetic resonance imaging or at autopsy and involved predominantly the dorsal respiratory group (DRG) of medullary neurons. The role of DRG lesions in the pathophysiology of respiratory symptoms in Leigh syndrome is discussed.

Leigh syndrome · Nucleus of solitary tract · Respiration · Sigh · Hiccup · Apneusis




References


	
[bookmark: R042-1]1 
              Adelman S, Dinner D S, Goren H, Little J, Nickerson P. 
              Obstructive sleep apnea in association with posterior fossa neurologic disease. 
              Arch Neurol. 
              1984; 
              41 
              509-510 
            





PubMedGoogle Scholar





	
[bookmark: R042-2]2 
              Alvarez J E, Bodani J, Fajardo C A, Kwiatkowski K, Cates D E, Rigatto H. 
              Sighs and their relationship to apnea in the newborn infant. 
              Biol Neonate. 
              1993; 
              63 
              139-146 
            





PubMedGoogle Scholar





	
[bookmark: R042-3]3 Blessing W W. The Lower Brainstem and Bodily Homeostasis. New York; Oxford University Press 1997: 101-164 



Google Scholar





	
[bookmark: R042-4]4 
              Burke A M, White A B, Brill N. 
              Baclofen for intractable hiccups. 
              N Engl J Med. 
              1988; 
              319 
              1354 
            





PubMedGoogle Scholar





	
[bookmark: R042-5]5 
              Davis J N. 
              An experimental study of hiccup. 
              Brain. 
              1970; 
              93 
              851-872 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R042-6]6 
              Ezure K. 
              Synaptic connections between medullary respiratory neurons and considerations on the genesis of respiratory rhythm. 
              Prog Neurobiol. 
              1990; 
              35 
              429-450 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R042-7]7 
              Fukumizu M, Shimohira M, Hasegawa T, Kohyama J, Iwakawa Y. 
              Central respiratory pauses of normal infants and children. Relationship with sighs (In Japanese). 
              Noha To Kindennzu. 
              1999; 
              27 
              413-420 
            





PubMedGoogle Scholar





	
[bookmark: R042-8]8 
              Howell N, Kubacka I, Smith R, Frerman F, Parks J K, Parker W D. 
              Association of the mitochondrial 8344 MERRF mutation with maternally inherited spinocerebellar degeneration and Leigh disease. 
              Neurology. 
              1996; 
              46 
              219-222 
            





PubMedGoogle Scholar





	
[bookmark: R042-9]9 
              Jean A. 
              Brain stem control of swallowing: neuronal network and cellular mechanisms. 
              Physiol Rev. 
              2001; 
              81 
              929-969 
            





PubMedGoogle Scholar





	
[bookmark: R042-10]10 
              Johnson B R, Kriel R L. 
              Baclofen for chronic hiccups. 
              Pediatr Neurol. 
              1996; 
              15 
              66-67 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R042-11]11 
              Kirkwood W D, Myers B. 
              Inspiratory apnoea in a new-born infant. 
              Lancet. 
              1923; 
              2 
              65-68 
            





PubMedGoogle Scholar





	
[bookmark: R042-12]12 
              Kolodzik P W, Eilers M A. 
              Hiccups (singultus): Review and approach to management. 
              Ann Emerg Med. 
              1991; 
              20 
              565-573 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R042-13]13 
              Lalley P M, Bischoff A M, Richter D W. 
              Serotonin 1 A-receptor activation suppresses respiratory apneusis in the cat. 
              Neurosci Lett. 
              1994; 
              172 
              59-62 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R042-14]14 
              Ling L, Karius D R, Speck D F. 
              Role of N-methyl-D-aspartate receptors in the pontine pneumotaxic mechanism in the cat. 
              J Appl Physiol. 
              1994; 
              76 
              1138-1143 
            





PubMedGoogle Scholar





	
[bookmark: R042-15]15 
              Marcus C L, Omlin K J, Basinki D J, Bailey S L, Rachal A B, von Pechmann W S. et al .
              Normal polysomnographic values for children and adolescents. 
              Am Rev Respir Dis. 
              1992; 
              146 
              1235-1239 
            





PubMedGoogle Scholar





	
[bookmark: R042-16]16 
              Matsumoto S, Takeda M, Saiki C, Takahashi T, Ojima K. 
              Effects of vagal and carotid chemoreceptor afferents on the frequency and pattern of spontaneous augmented breaths in rabbits. 
              Lung. 
              1997; 
              175 
              175-186 
            





PubMedGoogle Scholar





	
[bookmark: R042-17]17 
              Montpetit V JA, Andermann F, Carpenter S, Fawcett J S, Zborowska-Sluis D, Giberson H R. 
              Subacute necrotizing encephalopathy. A review and a study of two families. 
              Brain. 
              1971; 
              94 
              1-30 
            





PubMedGoogle Scholar





	
[bookmark: R042-18]18 
              Narita T, Yamano T, Ohno M, Takano T, Ito R, Shimada M. 
              Hypertension in Leigh syndrome - a case report. 
              Neuropediatrics. 
              1998; 
              29 
              265-267 
            





PubMedGoogle Scholar





	
[bookmark: R042-19]19 
              Nelson F W, Hecht J T, Horton W A, Butler I J, Goldie W D, Miner M. 
              Neurological basis of respiratory complications in achondroplasia. 
              Ann Neurol. 
              1988; 
              24 
              89-93 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R042-20]20 
              Pamphlett R, Harper C. 
              Leigh's disease: a cause of arterial hypertension. 
              Med J Aust. 
              1985; 
              143 
              306-308 
            





PubMedGoogle Scholar





	
[bookmark: R042-21]21 
              Perez-Padilla R, West P, Kryger M H. 
              Sighs during sleep in adult humans. 
              Sleep. 
              1983; 
              6 
              234-243 
            





PubMedGoogle Scholar





	
[bookmark: R042-22]22 Rechtschaffen A, Kales A. A manual of standardized terminology, techniques and scoring system for sleep stages of human subjects. Washington DC; Public Health Service, US Government Printing Office 1968 



Google Scholar





	
[bookmark: R042-23]23 
              Richter R B. 
              Infantile subacute necrotizing encephathopathy with predilection for the brain stem. 
              J Neuropathol Exp Neurol. 
              1957; 
              16 
              281-307 
            





PubMedGoogle Scholar





	
[bookmark: R042-24]24 
              Romaniuk J R, Be W K, Karczewski W A, Malinowska M. 
              Augmented breath provoked by lung inflation in cat. 
              Acta Neurobiol Exp. 
              1989; 
              49 
              57-71 
            





PubMedGoogle Scholar





	
[bookmark: R042-25]25 
              Saito Y, Hashimoto T, Takahashi K, Iwata H, Fukumizu M, Sasaki M. et al .
              Apneustic breathing in children with brain-stem damage due to hypoxic-ischemic encephalopathy. 
              Dev Med Child Neurol. 
              1999; 
              41 
              560-567 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R042-26]26 
              Santorelli F M, Tanji K, Shanske S, Krishna S, Schmidt R E, Greenwood R S. et al .
              The mitochondrial DNA A8344 G mutation in Leigh syndrome revealed by analysis in paraffin-embedded sections: revisiting the past. 
              Ann Neurol. 
              1998; 
              44 
              962-964 
            





CrossrefPubMedGoogle Scholar





	
[bookmark: R042-27]27 
              Toyono M, Nakano K, Kiuchi M, Imai K, Suzuki H, Shishikura M. et al .
              A case of MERRF associated with chronic pancreatitis. 
              Neuromuscl Disord. 
              2001; 
              11 
              300-304 
            





PubMedGoogle Scholar





	
[bookmark: R042-28]28 
              Trippenbach T. 
              Baclofen-induced block of the Hering-Breuer expiratory-promoting reflex in rats. 
              Can J Physiol Pharmacol. 
              1995; 
              73 
              706-713 
            





PubMedGoogle Scholar





	
[bookmark: R042-29]29 
              Wilken B, Lalley P, Bischoff A M, Christen H J, Behnke J, Hanefeld F, Richter D W. 
              Treatment of apneustic respiratory disturbance with a serotonin-receptor agonist. 
              J Pediatr. 
              1997; 
              130 
              89-94 
            





PubMedGoogle Scholar









[bookmark: SIG1]Yoshiaki Saito



Department of Pediatrics, Tokyo Women's Medical University




8 - 1 Kawada-cho, Shinjuku-ku




Tokyo 162 - 8666




Japan




Email: saitoyo@tmin.ac.jp
























  >
  
  

    
  

  
    
      
        

      

    

    
      
        
        


      

    

  


  

  
  
    
      
      
    
    
      
        
        
      

    
  




  
  
    
      
      
    
    
      
        
        
      

    
  



  







    
    


















  






      

      

  
    Top of Page
  

  
    
      ©  Georg Thieme Verlag KG | 
      
      
        Imprint |
        Privacy policy statement |
      
      Smartphone Version
      

      
        Your Current IP Address: 44.198.181.6
      

    

    

  




      


  
    
  
  
  
    
    
      
        
        
        
        
      
      
      
      
    
  
  




    

    






    

    
      
        
      
    

    
    


    
      
      
      
    

  