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CLINICAL VIGNETTE

The Danger of High Intensity Exercise: A Case
of CrossFit® Related Rhabdomyolysis

Reece Doughty, M.D.

Case Presentation

A 31-year-old male with familial hyperlipidemia on a statin
presented to his primary care physician for routine follow-up
for elevated blood pressure without the diagnosis of
hypertension. At baseline, he was very active and fit and had
completed an Ironman® half triathlon just 3 weeks prior to
seeing his PCP. After completing the half triathlon, he
decreased his exercise activity, but two days prior to his PCP
appointment, he performed the CrossFit® workout named
‘Murph’. This consists of wearing a 20-pound weighted vest
and performing the following in the least amount of time as
possible: 1 mile run, then 100 pull-ups/200 push-ups/300 squats
(partitioned as needed), followed by another 1 mile run.! He
complained of bilateral arm/upper back pain as well as stiffness
and mild swelling for the few days prior to his appointment
especially in the biceps and latissimus dorsi. Labs were
checked with normal renal function, but CK, AST, and ALT
were found to be 6794 U/L, 513 U/L, and 205 U/L, respectively.
He was advised to aggressively hydrate by mouth and to stop
the statin. Even with drinking 4+ liters of water per day, he
remained quite sore, and CK was 19,940 U/L when rechecked
two days later. The patient was directly admitted to the hospital
and started on IV hydration at 250cc/hr with subsequent
decrease in CK to 9453 U/L the following morning and 8267
U/L by early afternoon. Patient felt well and was discharged
with instruction to continue aggressive oral hydration. He did
well and on repeat labs drawn as outpatient 10 days later, CK
had normalized at 185 U/L.

Discussion

Rhabdomyolysis is the breakdown of skeletal muscle cells.
Exertional rhabdomyolysis (ER) is well described in athletes,
military personnel, and incarcerated individuals who are
exposed to unaccustomed physical activity with an incidence of
29.9/100,000 patient years.” In particular, eccentric muscle
contractions where the muscle lengthens while resisting a load
(such as the lowering phase in squats, presses, push-ups, etc.)
increase the risk of ER, and athletes from strenuous sports
without repetitive eccentric motions such as marathon runners
have a much lower reported incidence of ER.> Some degree of
muscle microtrauma is expected with exercise and acts as the
stimulus for muscle growth and strength gains with repetitive
training. Normally found within muscle cells, elevated creatine
kinase (CK) levels can be detected in the blood after exercise

induced microtrauma. When CK elevation is accompanied by
associated symptoms, it is termed exertional or exercise
induced rhabdomyolysis (ER).” All cases present with myalgia,
muscle swelling, and/or muscle weakness. On the cellular
level, as exercise depletes ATP within the muscle cell, the ATP-
dependent pumps and channels which closely regulate the
intracellular calcium level stop functioning correctly leading to
highly elevated sarcoplasmic calcium concentrations. This
cascade ultimately leads to enzymatic breakdown of the
myofibrillar network and myocyte necrosis releasing
intracellular myoglobin and CK into the blood stream.*

Severe cases of exertional rhabdomyolysis can present with
oliguria and renal failure as the released myoglobin aggregates
within and blocks renal tubules. If requiring hospital
admission, aggressive IVF administration with close
monitoring of urine output and electrolytes is the general
treatment with a goal urine output of several hundred cc’s per
hour; some cases, however, may require hemodialysis if
inadequate urine output is noted.

The official CrossFit® Journal published an article about the
danger of exercise induced rhabdomyolysis in 2005.° In the
intervening decade, high intensity exercise programs such as
CrossFit®, Insanity®, P90X®, etc., have become immensely
more popular. There are now more than 13,000 CrossFit®
affiliated gyms and an estimated 4 million participants world-
wide.® Exercise has even become sport itself with the Reebok
CrossFit® Games crowning the “fittest man and woman on
earth” and broadcast on ESPN.” With the increasing popularity
of high intensity exercise programs such as CrossFit®,
Insanity®, P90X®, etc., more cases of exercise induced
rhabdomyolysis are being reported - most prominently when
the University of lowa men’s football team had 13 members
admitted to the hospital for ER after off-season workouts.*’
Multiple factors of this style exercise program contribute to the
elevated risk of ER including the high intensity level and
eccentric exercises as noted above, as well as the group
dynamic of competition and peer coaching which encourage
participants to perform beyond their usual activity threshold
leading to injury.'®"



Conclusion

We as providers should certainly continue to encourage our
patients to exercise more given the multiple health benefits of
increased physical activity and exercise tolerance.'” However,
high intensity exercise - specifically unaccustomed exercise - is
not without risk even in a well-conditioned athlete as this case
illustrates. When discussing exercise, we should stress the risk
of doing too much, too soon, too different from what a patient
is accustomed to, and encourage a gradual increase in exercise
activity as tolerated whatever the patient’s baseline physical
fitness level.
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