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Real-time MRI reveals the movement dynamics of stuttering 
Researchers at the University Medical Center Göttingen (UMG) and the Max Planck Institute for 
Multidisciplinary Sciences (MPI-NAT) have succeeded in visualizing the movement patterns of 
the internal speech muscles of a stuttering patient using real-time magnetic resonance imaging 
(MRI). The method helps to improve our understanding of the mechanical aspects of stuttering, 
to identify muscle malfunctions in speech disorders, and to aid in the acquisition and 
reinforcement of new speech patterns. The results have been published in the Clinical Pictures 
section of the renowned journal The Lancet.  
 
Göttingen, May 3, 2024 – Stuttering is a speech disorder with abnormal movements and disturbed 
coordination of the movement dynamics of the internal speech muscles, the tongue and soft palate, 
which affects about 1% of the adult population. Until now this was poorly understood, since the muscles 
could not be observed from the outside, and it was not known just how they malfunctioned during 
stuttering. Recent advances in real-time magnetic resonance imaging (MRI) has now made it possible 
to visualize their movement patterns as they occur.   
 
The collaboration of the "Interdisciplinary Working Group for Fluency Disorders" led by Prof. Dr. Martin 
Sommer in the Department of Neurology at the University Medical Center Göttingen (UMG), and the 
"Biomedical NMR" research group led by Prof. Dr. Jens Frahm at the Max Planck Institute for 
Multidisciplinary Sciences (MPI-NAT) succeeded in making a video of the movements of the tongue and 
the soft palate of a 42-year-old stuttering patient while he was reading a text in the MRI scanner. For 
this video the MRI scanner had to provide 55 individual MRI scans per second. The video shows the 
movement patterns underlying the core symptoms of stuttering: involuntary repetitions of sounds and 
syllables, sound prolongations and audible or silent blocks. These show up in the video as sustained 
muscle contractions, i.e. a tightening of the muscles, and repetitive movements in parts of the tongue, 
lips and soft palate. Fluent speech segments were also detected, which are characteristic of this type of 
speech disorder. 
 
These observations provide a better understanding of the incorrect functioning of the individual speech 
muscles and organs that occurs during stuttering. Translated to the clinic, the method will help to identify 
malfunctions in the movements of the speech muscles and organs in speech disorders, and aid in the 
acquisition and reinforcement of new speech patterns. 
 
Prof. Sommer is convinced that: "By showing us the mechanical origin of the symptoms, real-time MRI 
improves our understanding of stuttering and will be an important tool in further research. And by 
enabling us to directly see where the internal speech muscles and organs make "wrong" movements, 
this method will also assist us greatly in the treatment of this multifaceted neuromuscular disorder." 
 
The results have been published in the Clinical Pictures section of the renowned journal The Lancet. 
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Original publication: 
Visualising the dynamic morphology of stuttering using real-time MRI. Daniela Ponssen, Arun A Joseph, 
Nicole E Neef, Jens Frahm, Martin Sommer. The Lancet (2024). DOI: 10.1016/S0140-6736(24)00624-
X 
 
The authors examined a 42-year-old healthy man who had been experiencing involuntary moments of 
non-fluent speech since the age of four. Several attempts at treatment to improve fluency had had no 
lasting effect. He had left school early to complete a technical apprenticeship, avoided speech-related 
professions and obtained an academic degree in engineering after four years of evening school. Shortly 
before participating in the study, he had again taken part in therapy that focused on various techniques 
for block release in combination with training to reduce anxiety. 
 
Link to the Video - Visualization of stuttering using real-time MRI: https://youtu.be/a4lg7OPT9Ho 
 
The video clip shows a mid-sagittal cross-sectional plane covering the mouth, mandible, nasal cavities, 
pharynx, soft palate and larynx. Temporary repetitions, prolongations and blockages are due to spasms, 
freezing and repetitive movements. The video shows that stuttering is characterized by the intermittent 
occurrence of abnormal movements. 
 
 
CONTACT 
University Medical Center Göttingen, University of Göttingen  
Department of Neurology  
Prof. Dr. Martin Sommer 
Robert-Koch-Str. 40, 37075 Göttingen 
Telefon +49 551 / 39-68463 
martin.sommer@med.uni-goettingen.de  
 
University Medical Center Göttingen, University of Göttingen 
Corporate Communication 
Lena Bösch (Press contact UMG) 
Von-Siebold-Str. 3, 37075 Göttingen 
Phone +49 551 / 39-61020, Fax +49 551 / 39-61023 
presse.medizin@med.uni-goettingen.de 
www.umg.eu 
 
 
Images and captions 
 
 

https://youtu.be/a4lg7OPT9Ho
mailto:tmoser@gwdg.de
mailto:presse.medizin@med.uni-goettingen.de
http://www.umg.eu/


 
 
 
 
 
 
Press Release 
 
 

 
 
Prof. Dr. Martin Sommer, Senior consultant and head of the "Interdisciplinary Working Group on Fluency Disorders" in the 
Department of Neurology at the University Medical Center Göttingen (UMG). Photo: bvss/Michael Kofort 
 
 
 
 
 


