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Introduction

The tricuspid annular plane systolic excursion is a simple, reproducible and applicable measurement, providing important information about right ventricular function. Recent studies suggest that

the measurement of TAPSE correlates well with right ventricular ejection fraction using cardiac magnetic resonance imaging (MRI). The reference values of TAPSE have been determined for adults,

while only a limited number of studies have been conducted to determine the reference values of TAPSE in the juvenile age group. The aim of the present study is to evaluate reference values of

TAPSE in healthy Turkish children.

Methods

The study included 765 healthy children aged between 0 and 18 years who referred to pediatric cardiology outpatient clinics with cardiac murmurs between January 25, 2013 and December 31, 2013,

and who had no other health problems. The children were divided into nine groups according to age, as follows: 0–1 month, 1–3 months, 3–6 months, 6–12 months, 1–3 years, 3–5 years, 5–9 years,

9–13 years, and 13–18 years. For the purposes of the study, patients with a patent foramen ovale smaller than 2 mm and those with normal findings on echocardiography were evaluated.

Results

A total of 765 healthy children (312 girls [40.8%] and 453 boys [59.2%]) who referred to pediatric cardiology outpatient clinics and who were diagnosed with physiologic murmurs, were evaluated in

the study. The distribution of age according to gender was presented in Figure 1; and the anthropometric features of the evaluated children were summarized in Table 1.

The mean TAPSE was 9.09±1.36 mm in newborns and 25.91±3.60 mm in the 13–18 age group. A strong positive correlation between age, weight, height and body surface area and TAPSE values was

identified, as well as a strong negative correlation between heart rate and TAPSE. The equation that best described the relationship between age and TAPSE using linear regression method was as

follows: TAPSE= 0.0763*age (months) + 12.927.

The ±2 and ±3 z-scores for the TAPSE values according to the age groups of the children were presented in Table 2, and the reference values of TAPSE according to body surface area were

illustrated in Figure 2.

•Table 3 and 4 indicated the TAPSE z-scores according to body surface area in boys and girls.

Table 1. The demographic features of the children Table 2. The ±2 and ±3 z-scores for the TAPSE values according to the age 

groups of the children

Figure 1. The distribution of age according to gender in the study population

Discussion

The present study found a strong relationship between TAPSE and height, weight and body

surface area, and the reference values of TAPSE were determined according to both age group

and body surface area.

A strong correlation was found between heart rate and TAPSE. The Spearman's correlation

coefficient was r=-0.246 when controlled for age using the partial correlation method. Based on

this result, it can be suggested that heart rate decreases with increasing age and that the

inverse correlation between TAPSE and the heart rate are in an indirect relationship.

One of the important findings of the present study is that reference values of TAPSE

determined in another study differ significantly from the reference values determined in the

present study. For instance, in one study, -2 z-score for TAPSE in the 13–18-year-old age group

was 14.41 mm, while the -2 z-score for TAPSE in the same age group was found to be 18.71 mm

in the present study. A similar difference is observed when TAPSE percentiles were evaluated

according to body surface area. For instance, the lower limit for TAPSE was reported as 14.6

mm in the same study with a body surface area of 1.26-1.50 m2, while the lower limit was found

as 17.97 mm in the present study of Turkish children. Based on these findings, it can be

suggested that TAPSE values may be affected by racial and environmental factors. Accordingly,

these differences must be well understood, and each country must use its own percentile

curves when evaluating TAPSE measurements.

TOTAL FEMALE MALE

N 765 312 453

Age, months 86.98±60.62 80.64±59.68 91.35±60.94

Weight, kg 27.64±18.47 25.35±17.21 29.21±19.15

Height, cm 115.66±33.89 111.53±33.07 118.51±35.44

Body Surface area, 

m2

0.91±0.44 0.85±0.41 0.95±0.45

Heart rate 97.97±24.69 10176±23.17 95.37±25.38

TAPSE, mm 19.56±5.54 18.86±5.39 20.05±5.59

Age n
TAPSE, mm TAPSE mean /

BSA meanMean ±2SD (%95) ±3SD (%95)

0-1 months 22 9.09 6.36 11.82 5.00 13.18 39.53

1-3 months 42 10.49 7.08 13.90 5.37 15.61 39.51

3-6 months 28 11.94 8.27 15.60 6.43 17.44 37.55

6-12 months 44 13.46 7.73 19.19 4.87 22.05 33.24

1-3 years 57 15.71 10.56 20.86 7.98 23.43 29.82

3-5 years 92 18.09 13.34 22.85 10.97 25.22 26.65

5-9 years 189 20.10 14.54 25.65 11.77 28.43 23.06

9-13 years 169 22.96 16.32 29.60 13.00 32.92 18.99

13-18 years 122 25.91 18.71 33.12 15.10 36.73 16.15

BSA, m²
Mean -2SD +2SD -3SD +3SD

<0.25
9.06 5.63 12.49 3.91 14.21

0.26-0.50
12.57 8.06 17.08 5.80 19.34

0.51-0.70
17.80 12.84 22.76 10.35 25.24

0.71-1.00
19.82 14.15 25.49 11.32 28.33

1.01-1.25
21.88 16.00 27.77 13.05 30.71

1.26-1.50
24.54 18.36 30.72 15.26 33.81

1.51-1.70
26.60 20.62 32.58 17.62 35.57

1.71-2.10
27.96 21.81 34.11 18.74 37.19

Table 3. TAPSE z-scores in boys according to body surface

BSA, m²
TAPSE, mm -2SD +2SD -3SD +3SD

<0.25
9.45 6.38 12.51 4.84 14.05

0.26-0.50
11.82 7.55 16.09 5.42 18.23

0.51-0.70
17.43 12.21 22.66 9.59 25.27

0.71-1.00
20.69 15.11 26.27 12.32 29.06

1.01-1.25
20.90 16.65 25.15 14.52 27.27

1.26-1.50
24.11 17.56 30.66 14.28 33.94

1.51-1.70
25.03 17.96 32.10 14.43 35.64

1.71-2.10
28.75 23.75 33.75 21.25 36.25

Table 4. TAPSE z-scores in girls according to body surface

Figure 2. The reference values of TAPSE according to body surface area


