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completed all cycles of therapy while 5 patients (15%) 
had 5 cycles and 4 patients (11%) had 4 cycles of chemo-
therapy. None of the patients terminated the chemother-
apy related to cardiotoxicity. At the baseline none of the 
patients had diabetes mellitus, hypertension and cardiac 
rhythm problem on the ECG. Following the 6 cycles of 
chemotherapy we did not find any cardiac arrhythmia on 
the last ECG evaluation; but there was a significant pro-
longation of QT dispersion (450 ± 30 ms vs 490 ± 44 ms, 
p=0.006), within no ventricular dysrhythmia. In addition 
we did not find any significant changes in P dispersion.  

RV Functions
Echocardiographic measurements for the RV, mean 

RV thickness (RVT) C was 0.49 cm before chemotherapy 
and 0.62 cm at the end of the treatment (p=0.29). Mean 
TAPSE values were 2.08 ± 0.3 and 2.00 ± 0.39 cm, re-
spectively (p=0.25). RV Tei index related to the chem-
otherapy did not change significantly (0.24and 0.29, 
p=0.07, respectively). Also we did not find significant 
chance in the RV end-diastolic diameter (RVEDD), RV 
end-systolic diameter, vena cava diameter on inspiration 
and expiration (Table 2).

Tissue Doppler and Left Ventricular Functions
We found a non-significant decrease in the isovolum-

ic relaxation time (IVRT) related to the chemotherapy (92 
± 22 and 90 ± 24, p=0.83) and there was no significant 
change in the isovolumic myocardial acceleration (IVA-

RV), (7.2 and 7.0, p=0.74). LVEF decreased 66.0% ± 3.3 
to 64.8% ± 3.7 following the chemotherapy (p=0.069) 
but there was no statistical significance. Myocardial per-
formance index (MPI) was non-significantly slightly in-
creased after the chemotherapy (p=0.065).  

Discussion 
In this study we examined in 34 cancer patients, 

echocardiography parameters and tissue Doppler, and we 
found that bolus FUFA regimen did not change signifi-
cantly RV functions and LVEF clinically. 

5-FU is in the center of the cancer chemotherapy es-
pecially in gastrointestinal tract adenocarcinomas. Beside 
been an effective agent, 5-FU has also several undesired 
cardiac side effects, such as coronary vasospasm, coro-
nary thrombosis, cardiomyopathy, and sudden cardiac 
death6. It has been shown that treatment with 5-FU chem-
otherapy causes cardiac adverse events with an incidence 
of 1.6 to 8.0%7 and this incidence could be increased 
nearly 10 times, in patients with underlying cardiac pa-
thology compared to those without cardiac problems8. In 
their study Oztop et al, revealed that, echocardiography 
did not show any significant change in either systolic or 
diastolic functions in 22 patients with gastrointestinal 
cancer who received FUFA chemotherapy9. In addition, 
the authors found that FUFA chemotherapy prolonged the 
QT dispersion in ECG analysis, so that, they advocated 
that this regimen may be a predictive factor for malignant 
arrhythmias but they did not investigate the RV functions 
by	echocardiography.	 In	 another	 study	Tanrıverdi	 et	 al,	
investigated the long-term effect of trastuzumab on QT 
dispersion and also they found that patients with breast 
cancer treated with trastuzumab after an anthracycline-
based regimen had significantly higher QT dispersion 
compared to the non-treated patients (0.064 ± 0.023 sec 
vs. 0.051 ± 0.016 sec, respectively)10. In a recent study 
anthracycline-based chemotherapy did not change sig-
nificantly the QT dispersion, but prolonged P dispersion, 
in a pediatric population11. In our study also, we didn’t 
find any deterioration in LVEF by echocardiography but 
we found a significant prolongation of QT dispersion as 
Oztop et al; however, in our study there was no clinical 
arrhythmia in the ECG analyses.

To our knowledge, there are no studies investigating 
the RV functions changes especially with TAPSE and Tei 
index, following the administration of FUFA regimen. 
The cardiac toxicity of 5-FU is well known but we are not 
aware of its possible clinical or subclinical effects on RV. 
RV dysfunction is associated with an adverse outcome 
in patients with left ventricular dysfunction12. Determin-
ing of RV function by echocardiography has some limita-
tions, inability to represent the complex shape of the RV. 
Based on the observation that the contraction pattern of 
the RV, unlike the left ventricle, begins at the RV sinus 
and ends at the infundibulum and RV outflow tract, and 
that the RV free wall consists predominantly of longitudi-
nal myocardial fibers, the TAPSE has been shown to cor-
relate with RV ejection fraction13,14. In addition TAPSE 

Table 2: Following folinic acid and fluorouracil chemother-
apy there is no significant deterioration in the left ventricular 
ejection fraction value assessed by echocardiography as well 
as in right ventricular functions. 
Parameter Before (± 

SD)
After (± SD) p

Left 
Ventricle

LVEF (%) 66% ± 3.3 64.8% ± 3.7 0.069
MPI 0.53 ± 0.15 0.62 ± 0.18 0.065

Right 
Ventricle

RVT (cm) 0.49 ± 0.12 0.62 ± 0.07 0.29
TAPSE (cm) 2.08 ± 0.3 2.00 ± 0.39 0.25
Tei index 0.24 ± 0.16 0.31 ± 0.21 0.19
RVEDD 3.65 ± 0.56 3.76 ± 0.56 0.25
RVESD

VCins.

VCexp.

2.26 ± 0.4

1.17 ± 0.2

1.76 ± 0.3

2.24 ± 0.4

1.12 ± 0.2

1.70 ± 0.3

0.84

0.44

0.88
LVEF: left ventricular ejection fraction, MPI: myocardial perform-
ance index, RVT: right ventricular thickness, TAPSE: tricuspid annu-
lar plane systolic excursion, Tei:  total ejection isovolumic, RVEDD: 
right ventricular end diastolic diameter, RVESD: right ventricular end 
systolic diameter, VCins: vena cava diameter at inspiration, VCexp: 
vena cava diameter at expiration, SD: standard deviation.


