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Acute Reversible Cardiomyopathy and Thromboembolism
After Cisplatin and 5-Fluorouracil Chemotherapy

A Case Report
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ABSTRACT

Acute development of cardiomyopathy and occlusive thromboembolic events following
cisplatin and 5-fluorouracil (5-FU) is rare but frequently lethal. The authors report the
successful management of such an event in a 52-year-old man with squamous cell
carcinoma of the soft palate. The possible pathophysiological mechanisms are discussed.

Introduction

5-Fluorouracil (5-FU), along with cisplatin, has
been widely used as an effective regimen for
treating solid tumors. Cardiac toxicity of 5-FU has
been described in several medical reportsl-7 and
includes arrhythmias, angina pectoris, and myo-

cardial infarction. Acute cardiomyopathy along
with thromboembolisms 10 is a seldom described
phenomenon seen during 5-FU and cisplatin
therapy. We present here the management of a
case of acute reversible cardiomyopathy, left ven-
tricular thrombus, and aortic embolism following
5-FU and cisplatin administration.
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Case Report

A 52-year-old man was admitted because of
extreme fatigue and weakness. He denied nausea,
chest pain, or shortness of breath. There were no
bowel or bladder symptoms. Two days earlier, he
completed the first course of cisplatin (30
mg/m2/day for 3 days), 5-FU (1,000 mg/m2 daily
for 4 days), and radiotherapy, for newly diag-
nosed squamous cell carcinoma of the palate. His
history was significant for seizures, controlled
with phenytoin. There was no history of heart
disease or thrombotic events. He had a 20-pack-
year history of smoking.

Physical examination revealed an alert well-
oriented man, not in distress, with a pulse rate
90/min, blood pressure 102/68 mm Hg, temper-
ature 100°F, and respiratory rate 18/min.
Bilateral submandibular lymphadenopathy and a
4 cm ulcerated lesion on the soft palate were
noted. Cardiopulmonary examination was unre-
markable on admission. Peripheral pulses were
well felt bilaterally. The rest of the physical exam-
ination was unremarkable. The electrocardiogram
revealed sinus tachycardia and left ventricular
hypertrophy with repolarization changes. Cardio-

megaly was noted on the chest radiograph.
Significant electrolyte abnormalities were found
(Na+ 126 mmol/L, Cl- 91 mmol/L, K+ 3.0

mmol/L, Mg++ 1.2 meq/L). Tests of renal func-
tion and cardiac enzymes produced normal
results.

The patient was treated with intravenous
fluids and the electrolyte abnormalities were cor-
rected. A bedside echocardiogram, performed to
evaluate the cardiomegaly on the chest radi-
ograph, revealed severely depressed left ventric-
ular function, an ejection fraction of 20%, and a
mobile thrombus at the apex (Figure 1).

The patient was immediately given heparin.
On the third hospital day, he developed severe
pain in the back and both legs. There was bluish
discoloration of the feet and absent femoral

pulses. A magnetic resonance angiogram of the
abdominal aorta documented embolic obstruction
at the aortic bifurcation, along with evidence of
infarction in the kidneys (Figure 2). There was
now evidence of myoglobinuria with elevated cre-
atine kinase enzymes (Total CK= 1,032 U/L, MB
fraction=8.8 ng/mL, index=0.9 j.tg/hU) and
impaired renal function, with the serum creati-
nine increasing to 2.6 mg/dL.

Figure 1. Four-chamber view of echocardiogram showing a mobile thrombus in
the left ventricle (arrow).

 at East Tennessee State University on May 31, 2015ang.sagepub.comDownloaded from 

http://ang.sagepub.com/


875

Figure 2. Magnetic resonance angiography imaging of the descending
aorta showing embolic obstruction at the bifurcation (bottom arrow),
along with areas of renal infarction (top arrow).

Bilateral transfemoral thrombectomy was per-
formed, following which circulation to the lower
extremities was restored. Heparin was continued
throughout the perioperative period, and warfarin
was started 24 hours after surgery. Electrolytes
were carefully monitored and imbalances cor-
rected. Renal function also improved with a serum
creatinine of 1.9 mg/dL on discharge.

A follow-up echocardiogram showed remark-
able improvement in left ventricular function with
an ejection fraction of 60%. There was complete
resolution of the mobile thrombus (Figure 3). He
was discharged on a warfarin regimen and fol-
lowed up as an outpatient.

Discussion

Combined 5-FU and cisplatin chemotherapy is a
common regimen for nasopharyngeal, head and
neck, and bladder carcinomas. Cardiotoxicity is
an uncommon, but well-described side effect of
5-FU, with a reported incidence of 1.6%.1 It is cer-
tainly rare with cisplatin.

The postulated mechanisms for 5-FU car-

diotoxicity include direct myocardial ischemia,
coronary spasm, and toxic myocarditis from impu-
rities in the preparation. Clinical manifestations
include chest pain, diaphoresis, and nausea as well
as electrocardiographic changes of myocardial
injury.2 Serial echocardiography before and after
treatment cycles has demonstrated a decrease in
left ventricular systolic function and impaired dias-
tolic function. These are usually asymptomatic and
reversible.3 There also appears to be a dose-related
toxicity with an increased incidence with high-dose
continuous infusion therapy. The syndrome
appears to be more common on the third or fourth

day of infusion or after the third dose but has
occurred on initial exposure or bolus injections.3,4

Evidence of acute toxic myocarditis has been
documented, with histopathologic findings of dif-
fusely scattered areas of necrosis along with an
inflammatory exudate. Experimental studies pos-
tulate that the accumulation of 5-FU in the
myocardium leads to depletion of high-energy
phosphate compounds.5-7
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Figure 3. Four-chamber view of echocardiograrn a week later with disappearance
of the thrombus. Left ventricular function was now near-normal.

Ischemic coronary complications have been
reported with cisplatin, with acute endothelial
injury, vasospasm, hypomagnesemia, and autoim-
mune responses being postulated as possible
mechanisms.ll-14 Combined 5-FU and cisplatin
chemotherapy seems to pose an added risk for
cardiotoxicity,15,16 though 5-FU is believed to be
the major contributor to toxicity. Concomitant
radiotherapy and preexisting coronary disease
appear to be added risk factors for cardiotoxicity.
Pottage et al17 reported that radiation to the chest
may sensitize the myocardium for 5-FU car-

diotoxicity. Our patient had only localized radia-
tion to the palate, with presumably negligible
effect on the heart.

Severe left ventricular dysfunction is a serious
complication, with increased incidence of

arrhythmias and more treatment-related deaths.
Jakubowski et al18 described a 6% incidence of
severe left ventricular dysfunction with combined
5-FU and cisplatin therapy. High-dose continuous
infusion therapy of 5-FU, and cisplatin, a com-
monly used regimen for epidermoid carcinomas
of the head and neck, has been implicated as
being more cardiotoxic.8-10 Suprisingly, our

patient did not present with the typical symptoms

of chest pain, nausea, and electrocardiographic
changes but rather with generalized weakness fol-
lowed by acute thromboembolism. He had no
known cardiac illness and his left ventricular
function dramatically improved on stopping his
medication. This points to an acute toxic and
potentially lethal cardiomyopathy.

Successfully treated severe left ventricular
dysfunction with intracardiac thrombi and aortic
embolization is rather uncommon. In an exten-
sive review of 5-FU cardiotoxicity by Robben et
al,2 the only incidence of a thromboembolic event
was a single post-mortem case. Martin et al19 also
have described a necropsy study with startlingly
similar circumstances, in a patient with epider-
moid carcinoma of the soft palate treated with
cisplatin and 5-FU. Most investigators have
reported that left ventricular function usually
returns to near-normal after discontinuation of
therapy. This presents a window of opportunity
for a successful outcome. The risk of emboliza-
tion is highest with a dilated cardiomyopathy.2o~21
Timely anticoagulation may not, however, pre-
vent systemic embolization.22,23 The development
of intracardiac thrombi is presumed to be sec-
ondary to the marked left ventricular dysfunction.
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There is, however, recent evidence that 5-FU
affects red blood cell rheology and induces
echinocytosis with increased high shear viscosity.
This may contribute to acute thrombotic and
occlusive events.24>25

Conclusion

We describe here a case of acute reversible car-

diomyopathy with an occlusive thromboembolic
event. Acute left ventricular dysfunction and
heart failure is potentially lethal but is usually
reversible and responds to withdrawal of therapy
and careful management. Careful correction of
electrolyte and fluid balance is mandatory.

Frequent assessment of cardiac function with
high-dose 5-FU and cisplatin regimens is strongly
advised. Serial echocardiography undoubtedly is
of diagnostic and prognostic value.
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