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Description
A 15-year-old girl presented with an increased 
swelling bilaterally of her upper arms. Six days 
before presentation, she performed 50 push-up 
exercises for the first time in her life. On clinical 
examination, there was a slight pain and limited 
range of motion of the shoulder and elbow due 
to severe swelling of her upper extremity. MRI on 
T2-weighted sequences showed an increased signal 
intensity of the medial and lateral heads bilater-
ally of the triceps brachii, whereas the long heads 
were intact (figures 1 and 2). Laboratory testing 
showed elevated creatine kinase (CK) level of 6616 
mU/mL and no myoglobinuria. She was diagnosed 
with rhabdomyolysis and soon admitted for rest 
and treated by hydration with saline. After 7 days, 
swelling of her upper arm improved with full range 
of motion and normal CK level.

Rhabdomyolysis is sometimes induced after 
excessive muscular activity.1 Push-ups are repetitive 
exercises performed in a prone position by raising 
and lowering the body using the arms. Up-phase 
involves a combination of elbow extension and 
shoulder flexion, and down-phase involves a 
combination of elbow flexion and shoulder exten-
sion. The medial and lateral heads of the triceps 
brachii are monoarticular muscles, whereas the 
long head is biarticular. Biarticular muscle is simul-
taneously extended and contracted in the motion 
of the shoulder and elbow. However, length of the 
monoarticular muscle is affected by elbow motion 
only during push-up exercises. Because lengths 

of monoarticular muscle change significantly 
compared with the biarticular muscle, the medial 
and lateral heads can be selectively damaged.
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Figure 1 Increased signal intensity bilaterally on axial 
views of the medial and lateral heads of the triceps 
brachii (A, right; B, left).

Figure 2 Increased signal intensity bilaterally on 
coronal views of the medial and lateral heads of the 
triceps brachii (A, right; B, left).

Learning points

 ► The medial and lateral heads of the triceps 
brachii are sometimes selectively damaged due 
to push-up exercises.

 ► Rhabdomyolysis may be induced by push-up 
exercises.

 on 10 A
pril 2024 by guest. P

rotected by copyright.
http://casereports.bm

j.com
/

B
M

J C
ase R

eports: first published as 10.1136/bcr-2016-219171 on 12 M
ay 2017. D

ow
nloaded from

 

http://casereports.bmj.com/
http://dx.doi.org/10.1016/j.nmd.2014.05.005
http://crossmark.crossref.org/dialog/?doi=10.1136/bcr-2016-219171&domain=pdf&date_stamp=2017-05-09
http://casereports.bmj.com/


2 Suzuki T, et al. BMJ Case Rep 2017. doi:10.1136/bcr-2016-219171

images in…

Copyright 2017 BMJ Publishing Group. All rights reserved. For permission to reuse any of this content visit
http://group.bmj.com/group/rights-licensing/permissions.
BMJ Case Report Fellows may re-use this article for personal use and teaching without any further permission.

Become a Fellow of BMJ Case Reports today and you can:
 ► Submit as many cases as you like
 ► Enjoy fast sympathetic peer review and rapid publication of accepted articles
 ► Access all the published articles
 ► Re-use any of the published material for personal use and teaching without further permission

For information on Institutional Fellowships contact consortiasales@bmjgroup.com

Visit casereports.bmj.com for more articles like this and to become a Fellow

 on 10 A
pril 2024 by guest. P

rotected by copyright.
http://casereports.bm

j.com
/

B
M

J C
ase R

eports: first published as 10.1136/bcr-2016-219171 on 12 M
ay 2017. D

ow
nloaded from

 

http://casereports.bmj.com/

