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Su m mary
Cardiac toxicity of 5 -fluorouracil has been descrihed in several medical reports including arrlıythmias, angina
pectoris, and nıyocardial infarction. The monitorization of tlıe cardiac changes only by means of elinical signs.
ECG and blood pressw·e leads to underestimation of 5-fluorouracil related cardiotoxicity. W e reporta cancer
patient receiving 5-fluorouracil treatment witlı echocardiographic findings of reversibie diastolic dysfunction.
Serial echocardiographic evaluation of mitral inflaw velocity patterns demonstrated abnormal relaxation patrern ar baseline c/ıanging to restrictive type diastolic dysfunction at 48 hours afrer treatment with no symptonıs
or ECG changes. On the 15rh day, diasrolic dysfunction parameters returneel ro pre-treatmenr values. (Türk
Kardiyol Dem Arş 2004; 32: 262-265)
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Özet
5-Florourasil Tedavisine Bağlı Akut Geçici Diyastolik Disfonksiyonu: Olgu Bildirisi
5-Fiorourasilin kareliyak toksisitesine bağlt olarak gelişen aritmi, angina pekr01·is ve nıiyokard infarkriisii gibi
birçok ttbbi sunum bildirilmiştir. 5-Fiorourasi/'e bağ!t kareliyak toksisitenin rakibinin, sadece klinik bulgular.
kan baSIIıct ve EKG ile yaptiması bu durumun olduğundan daha az saptanmasuıa neden olabilmektedir. Biz 5Fiorourasiltedavisi alan bir kanser hastas111da, ekokardiyograji'k geçici eliyasto/ik disfonksiyontut bulgulamii
bildirmekteyiz. Mitral aktm hiZI örneklerinin seri ekokardiyografik değerlendirilmesinde, başlangtçtaki anormal
retaksasyon örneğinin tedaviden 48 saat sonra, semprom ve EKG bulgusu olmakstztn, restiriktif tip eliyasro/ik
disfonksiyona değişmesi gösterilmiştir. Onbeşinci giinde eliyasro/ik disfonksiyon parametreleri. redavi öncesi
değerlere dönmüştür. (Türk Kardiyol Dem Arş 2004; 32: 262-265)
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Cardiac toxicity of 5-Fluorouracil (5-FU) has
been deseribed in several medical reports including arrhythmias, angina pectoris, and myocardial infaretion (1,2,3). Large prospective studies have demonstrated an ineidence ranging
from 1.2-18% ( 1,4). The underlying mechanisms
of cardiotoxicity are not yet fully understood,
however vasospasm may be responsible <5l. The
cardiac function during 5-FU treatment has
been probed by means of echocardiography or
myocardial scintigraphy only in patients who
developed cardiac symptoms or ECG alterations, whereas the cardiac function irrespective
of the development of symptoms was not manitored in any studies (6).

pler tracings were recorded over five cardiac cycles
at a sweep speed of SO mm/s. Mitral inflow and LV
outflow pulse wave Doppler velocity patterns were
measured: Early diastolic peak velocity (E): O.S2
m/see, Iate diastolic peak ve locity (A): 0.76 m/see,
ratio of the early to Iate flow velocity peaks (E/A):
0.68, deceleration time of early diastolic peak velocity (EDT): 180 msec and isovolumetric relaxation
time (IVRT): 70 msec (Figure 1). These results were
concomitant with abnormal relaxation pattern of diastolic dysfunction. The treatment of the first course
was well tolerated and ılı e re were no symptoms of
cardiotoxicity. Also, there were no changes on ECG
and blood pressure measurements during infusion.
Echocardiographic examination was repeatecl after
48 hours of S-FU treatment to evaluate the effect of
infusional S-FU on myocardial functions. In the second measurements LV climensions, EF anel FS were
not changed. However, E velocity (0.90 ın/see), E/A
ratio (3) were increased and A velocity (0.30 m/see),
EDT (70 msec), IVRT (SS msec) were all dramatically decreasecl (Figure 2). These alte.rations were
suggested diastolic dysfunction of restri c ıi ve type.
The patient's ınonitorization for any elinical and laboratory signs of cardiotox icity was normal in following 48 hours. The patie nt was dischargecl and the
control echocardiography after 1S days from the
treatment was the same as baseli ne measurements
(Figure 3).

We present a female cancer patient receiving 5FU treatment with signs of reversible diastolic
dysfunction demonstrated by serial echocardiographic evaluation but with no symptoms or
ECG changes of cardiotoxicity.

REPORT of CASE
A 67 year-old-female patie nt was admitted to our
hospital due to s igmoid adenocarcinoma. Subsequently, sigmoid colon resecti on and end to end
anasıomasis were performed. The infusional S-FU
and leucovorine combination, wh ich was composed
of leucovorin 200 ıng/m 2/day intra-venous (IV) infusian in two hours and SFU 400 mg/m 2/day IV bolus
infusion followed by 600 ıng/m 2/day IV infusion in
22 hours, was started three weeks after the operation.
There were no history of heart disease and risk factors. The physical exaınination , viral signs, laboratory findings and chest x-ray of the patients were all
normal in the pre-treatment evaluations. Baseline
echocardiographic evaluation revealed left ventricular (LV) e nd-diastolic: 42 mm, LV end-systolic diameter: 29 mm, diastoli c interventricular septum: 10
mm and diastolic posterior wal l 10 mm. LV ejection
fraction (EF) and frac ti onal shortening (FS) were
7S% and %42, respectively. The mitral inflow velocity pattern was recorded w ith the pulsed-wave
Doppler sample volume positioned between the tips
of the mitral leaflets. The LV outflow patte rn was recorded from the apical S-cha mbe r vie w with the
pulsed wave Doppler sample vol ume positioned just
below the aortic valve. Two-dimensional and Dop-

DISCUSSION
Fluorouracil-related cardiotoxicity is usuall y
acute and appears during the first course of the

F igure 1. The paıient's baseline mitral inflow pulsc-wave
Doppler examinaıion showing abnormaJ relaxaıion pa ıtern
of diastolic dysfuncı ion
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Figure 2. The mitral intlaw pulse-wave Doppler cxamination after 5-FU treatment showing restricti ve pattern of diastolic dysfunction

Figure 3. The patient's control pulse wave Doppler examination after 15 days of thcrapy that is not d iffercnt from
baseline measurements

treatment in most of the patients. Clinical symptoms are usually similar to acute coronary syndromes and differ from the other well-known
cardiotoxic antineoplastics s uch as anthracyclines (7) . The drug is not familiar to many
cardiologists. Therefore, awareness of its existence is the most important factor for determining the recognition of cardiotoxicity.

and particularly in those developing cardiotoxicity <2).
The patients treated with 5-FU are now regularly monitored by ECG. Other examinations, such
as echocardiography or myocardial scintigraphy, have been used only in patients who devel oped cardiac symptoms or ECG alterations. In
our elinical practice as in this case, we serially
monitored, the cardiac function before and after
treatment with 5-FU, irrespective of symptoms
or. ECG changes. The cardiac function has been
evaluated using two-dimensional echocardiography to assess segmental LV w all mo tion, and
M-mode echocardiography in order to evaluate
the rates of change of cavity dimension in systole and diastole. These indexes of LV function
have proven effective in defining systolic and
diastolic dysfunction, even in the preclinical
phase <11 >. It might be proposed that the
treatment with 5-FU induces a reversible impairment of LV diastolic function detected by
mitral inflow pulse Doppler velocity patterns.
This diastolic impairment might develop without elinical and ECG signs of 5FU cardiotoxicity. There is only one study evaluating the influence of 5-FU treatment on diastolic indexes that
showed a progressive reversible decrease in all
patients (6). This is our first experience that we
detected reversible diastolic dysfunction in our

The pathogenesis of 5-FU cardiotoxicity is stili
unknown: one of the most frequently proposed
theories refer to impairment of coronary circulation, possibly vasospastic, as shown in animal
studies <8 ). Recently, a novel mechanism was
proposed as responsible from the cardiotoxicity,
that some active metabelites of 5-FU might
cause diffuse cellular hypoxia, imitating ischemic heart disease due to adverse effects on
myocardial energy metabolism (6,9). These may
cause alterations in the myocyte structure (mitochondrial, nueleic acid metabolism, structural
proteins, ionic channels) that causes myocardial
dysfunction without evidence of necrosis and
s imilar to a post-ischemic myocardial daze (lO).
This may possibly explain the reversible diastolic dysfunction parameter changes without
elinical and electrocardiographic ST, T wave
abnormalities. As a potential mediator of vasospasm, in vivo, high plasma levels of endothelin
have been found in patients treated with 5-FU
264
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elinical practice. It is reported that sub-elinical
cardiac dysfunction may develop in the subjects
with the absence of cardiac risk factors and preexisting cardiac disease (6)_

in patients with gastrointest inal cancer. C ancer 1993; 72:
2242-7

In conclusion , 5-FU treatment might possibly
cause transient, reversible diastolic dysfunction
that develops with no symptoms even in patients without pre-existing heart diseases. Manitoring the cardiac alterations only by means of
elinical s igns, ECG and blood pressure may
lead to underestimation of 5-FU related cardiotoxicity.
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