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CASE REPORTS

Chemotherapy and extreme exercise: A potentially
dangerous combination
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ABSTRACT

Acute exertional compartment syndrome of the thighs is extremely rare. It should be considered in patients who present with
myalgia and swelling after vigorous exercise. We present a case of a 35-year-old female athlete with breast cancer who had received
one cycle of chemotherapy. The patient presented with diffuse myalgias in her thighs after an exercise session. She was diagnosed
with chemotherapy induced compartment syndrome of the bilateral thighs with resultant rhabdomyolysis and acute kidney injury.
She required continuous venovenous hemodialysis. The patient suffered a cardiac arrest and could not be resuscitated. This
case draws attention to the potential myotoxocity of certain chemotherapeutic agents. It also demonstrates acute compartment
syndrome as a rare but devastating consequence of extreme physical training associated with certain chemotherapeutic agents.
As many of our patients are adopting vigorous exercise routines, it is important for physicians to be aware of acute exertional
compartment syndrome, as it necessitates a high degree of clinical suspicion.
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1. INTRODUCTION

Acute compartment syndrome (ACS) of the thigh is ex-
ceedingly rare, especially after exercise. This condition oc-
curs when the intracompartmental pressure overcomes the
capillary-filling pressure required to perfuse tissue. When
occurring in the muscle, this ultimately leads to tissue is-
chemia, myonecrosis, rhabdomyolysis, multiple electrolyte
derangements and potentially death. The ACS commonly
occurs after orthopaedic injury, vascular insult or haemor-
rhage, crush injuries, or burns; however, ACS can rarely
manifest after extreme physical exertion.[1] The definitive
management of ACS is emergent release of the fascia. ACS
necessitates a high degree of clinical suspicion, as delay in
making the diagnosis can be devastating.[2]

We discuss the case of a young female athlete with breast can-

cer, treated with chemotherapy, who subsequently developed
fatal anterior thigh compartment syndrome. The etiology
of her compartment syndrome was possibly a culmination
of chemotherapy-mediated effects on skeletal muscle, com-
bined with her participation in a competitive and extreme
exercise program.

2. CASE PRESENTATION
A 35-year-old female athlete presented with diffuse myalgias,
malaise, weakness and inability to walk for two days. She
denied fever, shortness of breath, nausea, or vomiting at the
time of presentation. She also denied any history of trauma.
Her past medical history was significant for BRCA-positive,
triple-negative high-grade invasive ductal carcinoma of the
right breast. She underwent one treatment of neoadjuvant
dose-dense chemotherapy with doxorubicin, 60 mg/m2 and
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cyclophosphamide, 600 mg/m2 nine days prior to presen-
tation. This was followed by pegfilgrastim 3 mg. Of note,
the patient was a seasoned athlete and she had participated
in an extreme exercise-training program well prior to her
breast cancer diagnosis. She attended an exercise training
class several days after getting chemotherapy, and prior to
symptom onset.

On physical exam, she was tachycardic to 128 beats/min,
with blood pressure 118/65 mmHg, respirations 18/min, and
afebrile. She appeared to be in moderate distress, and had
bilateral lower extremity edema with tenderness to palpation,
mostly in both of her thighs. At the time of presentation, the
patient could not ambulate because of severe myalgias.

Her initial bloodwork was significant for elevated serum cre-
atinine of 1.61 mg/dl, metabolic acidosis with anion gap of
27, and creatine kinase of 9,174 U/L. Her urinalysis was
notable for brown color, 3+ blood, elevated urobilinogen
and bilirubin. Her arterial blood pH at this time was 7.22.
Her complete blood count was significant for 2.68 × 103

leukocytes/µl, hemoglobin 10.9 g/dl, platelet count 52,000
cells/µl, with an absolute neutrophil count of 1,610 cells/µl.
The rest of her complete metabolic panel was within normal
range. She was admitted for suspected rhabdomyolysis. De-
spite receiving intravenous normal saline at 200 ml/h, she
made very little urine. She developed altered mental status
and progressive shortness of breath, and she was upgraded to
the intensive care unit for emergent intubation. Upon transfer
to the ICU, she had a full infectious workup and was started
on empiric vancomycin, cefepime, and metronidazole for sus-
pected bacterial sepsis in addition to severe rhabdomyolysis.
Blood cultures were obtained and showed growth of Staphy-
loccocus aureus in one out of two bottles. An influenza and
respiratory viral assay including human immunodeficiency
virus (HIV) and respiratory syncytial virus (RSV) were neg-
ative. In addition, she had a computed tomography scan of
the chest, abdomen and pelvis with contrast which had no
significant findings other than known breast malignancy.

During the next several hours, the patient’s condition rapidly
worsened. Repeat bloodwork showed worsening renal injury
with profound metabolic acidosis and hyperkalemia refrac-
tory to medical therapy with calcium gluconate and bicarbon-
ate. Her arterial pH had dropped to 7.01, serum Cr increased
to 2.51 mg/dl, and creatine kinase had risen to 34,120 U/L.
In addition, her potassium increased to 7 mmol/L. She was
therefore started on continuous venovenous hemodialysis
(CVVHD).

Her rapid clinical deterioration prompted further evaluation
for compartment syndrome. Stryker Intra-Compartmental
Pressure Monitor recorded pressures in the right and left

anterior thighs as 24 mmHg and 35 mmHg, respectively (nor-
mal < 10 mmHg). The patient underwent emergent bilateral
anterior thigh fasciotomies at the bedside. Operative find-
ings were significant for dusky, necrotic-appearing muscle,
which appeared to bulge through the fascial incisions. De-
spite CVVHD, the patient’s renal failure and hyperkalemia
progressed. Her creatine kinase rose to 133,780 U/L, potas-
sium increased to 8.9 mmol/L, and arterial pH declined to
6.8. Her continuous cardiac monitoring showed progressive
widening of the QRS complex, even after several doses of
calcium gluconate and bicarbonate infusion. Despite our best
efforts, she suffered ventricular fibrillation on the second day
of admission. She could not be resuscitated.

A post-mortem examination was significant for diffuse sub-
segmental pulmonary emboli with associated pulmonary in-
farction. Furthermore, several of these emboli were asso-
ciated with bacterial colonies composed of gram positive
cocci. Her skeletal muscle did not show evidence of bacterial
infection.

3. DISCUSSION
ACS of the thigh is uncommon because of the compartments
in the thigh are able to accommodate high volumes without
significant increases in compartmental pressure.[2] Although
extreme exertion can lead to rhabdomyolysis, ACS of the
bilateral anterior thighs after exercise is exceedingly rare,
and only several case reports exist in the current literature. In
reviewing five of these cases, all patients were male and previ-
ously physically fit,[2–6] two patients were in the military,[2, 4]

and one patient died from metabolic derangements.[2] In
all cases, patients presented > 24 h after extreme physical
exertion,[2–6] suggesting that patients with this condition may
present in a delayed fashion.

Infections, medications, and congenital storage disorders
can predispose myocytes to injury, which may increase the
risk for the development of ACS. Anti-neoplastic agents can
rarely cause myotoxicity. One case report in 2002 implicated
high-dose cyclophosphamide as a cause of rhabdomyolysis
in a patient undergoing hematopoietic stem-cell transplant.[7]

In addition, doxorubicin has been well-known to cause toxi-
city to cardiac muscle, but animal studies show it may also
exert toxicity in skeletal muscle. A study conducted in mice
in 2009 showed that with increasing doses of doxorubicin,
there was a decrease in the maximum contractile force and ve-
locity with an increase in relaxation time of skeletal muscle,
making it more susceptible to fatigue.[8] In addition, Fabris
et al. showed in a rat model that skeletal muscle may play an
important role in the sequestration of doxorubicin, and direct
myocyte injury may occur in response to the development of
reactive oxygen species.[9] To our knowledge, this is the first
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reported case of exertional ACS in a female. Furthermore,
there are no cases of exertional ACS that occurred following
chemotherapy.

When synthesizing this information in relation to our case, it
is possible that our patient, who was previously a physically
fit and seasoned athlete, may have been predisposed to the
development of ACS after receiving dose-dense chemother-
apy. Moreover, it is also possible that concurrent bacterial
sepsis further predisposed to the development of ACS. Our
patient’s clinical picture of surgically proven ACS, ongoing
rhabdomyolysis, rapidly progressive renal failure and hyper-
kalemia refractory to renal replacement therapy conclude that
her ultimate cause of death was secondary to compartment
syndrome, causing hyperkalemia-induced ventricular fibril-
lation. Furthermore, although she did require mechanical
ventilation, she had no evidence of refractory hypoxemia, as
her arterial oxygen tension (PaO2) remained greater than 100
mmHg. Acute compartment syndrome has been reported in
the setting of bacterial sepsis involving bacterial infection of

the muscle or pathologically evident bacterial myositis. Our
patient did not have such findings, making her case of acute
exertional compartment syndrome a rare entity, particularly
in the setting of active chemotherapy.

In our day and age, intense exercise training programs con-
tinue to gain widespread recognition amongst various pop-
ulations, some of which may include our patients. In such
patients presenting with myalgias, ACS must be on the dif-
ferential, as a delay in diagnosis can be fatal. Furthermore,
clinicians administering certain medications should be es-
pecially aware of potential myotoxicity, and they should
counsel their patients accordingly.
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