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Figure 1. The percutaneous biopsy 

needle. 

 
Figure 2. Dr. Brent Ruby from the University of 
Montana performing a muscle biopsy on a research 

subject.  Photo courtesy of Dr. Ruby. 

Have you ever wondered how researchers get 
muscle samples from human subjects in their 
research of exercise and muscle metabolism?  All 
that data of muscle lactate, and muscle glycogen, 
and muscle inflammation, or muscle pH have to 
come from somewhere!  I thought I would provide 
some background, and added detail of the muscle 
biopsy procedure so that you understood what 
has to happen, by the researchers and from a 
subject perspective, to study muscle exercise 
physiology and biochemistry.  As you will learn, 
the procedure is relatively straight forward, and 
many countries allow non-medically qualified 
researchers to obtain muscle biopsies. 

 
Tremendous knowledge of neuromuscular 
physiology, especially with applications to exercise, 
has occurred through application of the needle 
biopsy procedure.  Figure 1 presents a 
percutaneous biopsy needle, showing the size 
comparison to a 10 cm scale object.   Note the 
opening near the bottom of the needle, and the 
inner guillotine that cuts the muscle suctioned into 
the window. 
 

Figure 2 presents Dr. Brent Ruby 
from the University of Montana 
performing a muscle biopsy.  
Initially, a local anaesthetic injection 
occurs using lidocaine to numb the 
skin.  After several minutes to 
ensure adequate effect of the 
lidocaine, a small incision is made 
through the skin and down through 
the fascia covering the muscle to 
be biopsied.  The biopsy 
procedure, which is really quite 
crude, then occurs by forcing the 
biopsy needle through the opening 
of the fascia of the muscle, and 
then into the muscle belly (Figure 
3).  Suction is applied to the needle, 
and then the inner guillotine is 
closed to cut the sampled muscle.  The needle is withdrawn to reveal the muscle 
sample within the distal window. 
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Figure 3. Photo of the biopsy 
needle inserted through an incision 
in the skin, extending through the 
muscle fascia and into the muscle 
belly of the vastus lateralis.  Photo 

courtesy of Dr. Ruby. 

 
Figure 4. Dissection of a muscle biopsy sample into 

multiple specimens.  Photo courtesy of Dr. Ruby. 

 
The muscle sample is then prepared for freezing.  If the muscle sample is to be used for 
sectioning and histological staining, the sample is first aligned correctly to ensure 
correct orientation of the muscle fibers (vertical alignment), mounted in a gum mixture, 
and slowly frozen in an organic solvent that is submerged in liquid nitrogen to prevent 
freeze fracture of the cells (Figure 4).  If the purpose of the muscle sample is for 
metabolite biochemical analysis, after the biopsy the muscle sample is immediately 
submerged in liquid nitrogen to halt any further metabolism that might alter the 
concentrations of the metabolites of interest. 
 
Typically, the muscles biopsied depend on the exercise mode being studied.  Based on 
past research, the biopsy has been obtained from the vastus lateralis muscle of the 
quadriceps group when studying cycling, the gastrocnemius for running, the anterior 
deltoid for swimming, and the biceps brachii for resistance exercise. 
 

Glossary Words 
 
percutaneous needle biopsy is the procedure for extracting muscle specimens from 
subjects after a local anaesthetic using the percutaneous biopsy needle. 
 
anaesthetic is a pharmacological substance, typically injected into the body through the 
skin, that numbs nerves in the CNS and/or PNS that transfer afferent nerve signals to 
the brain that are processed to induce the sensation of pain. 
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lidocaine is a common anaesthetic, typically injected through the skin into the region of 
a nerve that needs to be numbed. 
 
fascia is the sheet of connective tissue that surrounds muscle. 
 
biopsy is a medical procedure used to extract human tissue from a living subject. 
 

 
 
 


