
The electrocardiogram is a non-invasive method 

in order to study the heart that allows us to investigate 

certain aspects of a healthy heart function (excitement 

system integrity, duration and frequency of atrial and 

ventricular systole) (3) and heart diseases (rhythm di-

sorders, the effect of some substances on the heart) 

(6). Although the method is not very new, it is one of 

the most used methods for investigating heart activity, 

nowadays (along with echocardiogram and Holter mo-

nitoring) (2).

In the clinic, the electrocardiogram has great im-

portance, being recommended for calculating heart 

rate, determining heart rhythm and calculating the 

duration (for waves, segments and intervals) and the 

amplitudes (for waves) of electrocardiographic com-

ponents. It can also be used to determine the cardiac 

electrical axis (4).

In veterinary medicine, the ECG is extensively 

used in the pet animal clinic, but in the literature there 

are numerous works on dogs (13), cats (12) and hor-

ses (8). 

Regarding the use of the electrocardiogram in 

goats, the literature (1, 5, 10) is quite poor. 

Studying the literature in the field, we found very 

few works on this topic, most of the authors being from 

Asia (7, 9, 11), where the interest in growing this spe-

cies is higher). In Romania, the electrocardiograms on 

kids has not been studied.

In this research, we recorded electrocardiograms 

 Electrocardiogram (ECG) is the graphical recor-

ding of cardiac current during the cardiac revolution, 

which is a widely used medical examination technique, 

nowadays. In our research, we focused on the analysis 

of the obtained electrocardiograms, but also on the 

determination of amplitudes of electrocardiographic 

waves (in bipolar leads: I, II, and III, as well as in the 

unipolar leads: aVL, aVR and aVF). To achieve the pro-

posed aims, we recorded electrocardiograms in heal-

thy kids, aged 1-1.5 months, using limb leads. From 

our research, we can recommend the limb leads for 

the recording of the electrocardiogram in kids (be-

cause they give the electrocardiograms an optimal as-

pect and they can be analysed and interpreted easily). 

The maximum amplitude of the electrocardiographic 

waves was recorded in D I. The P wave was 0.115 ± 

0.010 mV, the QRS complex was 0.625 ± 0.078 mV 

and the T wave was 0.460 ± 0.045 mV.
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 Electrocardiograma (ECG) reprezintă înregistra-

rea grafică a curentului de acțiune cardiac pe parcursul 

derulării revoluțiilor cardiace, fiind în prezent o tehnică 

de examinare a cordului cu largă utilizare în medicină. 

În cadrul cercetărilor noastre am fost preocupați de 

analizarea aspectului electrocardiogramelor obținute, 

precum și de determinarea valorilor amplitudinilor un-

delor electrocardiografice (în derivațiile bipolare: I, II, 

și III, precum și în derivațiile unipolare aVL, aVR și 

aVF). Pentru realizarea obiectivelor propuse am înre-

gistrat electrocardiograme la iezi clinic sănătoși, cu 

vârsta cuprinsă între 1-1,5 luni, utilizând derivațiile 

membrelor. În urma cercetărilor întreprinse putem re-

comanda că pentru înregistrarea electrocardiogramei 

la iezi se pot folosi cu succes derivațiile membrelor 

(deoarece conferă electrocardiogramelor un aspect 

optim acestea putând fi analizate și interpretate cu 

ușurință). În ceea ce privește amplitudinea maximă a 

undelor electrocardiografice aceasta s-a înregistrat în 

D I, unda P având valoarea de 0,115 ± 0,010 mV, 

complexul QRS având valoarea de 0,625 ± 0,078 mV 

și unda T având valoarea de 0,460 ± 0,045 mV.

Cuvinte cheie: amplitudine, electrocardiogramă, 

derivație, ied
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on kids using the limb leads in order to determine the 

values of the P, QRS and T wave amplitudes because 

the literature is very poor in such data. 

METHODS AND MATERIALS

We used a portable electrocardiograph INNOMED 

HEART MIRROR, the electrodes were equipped with 

alligator catchers and we used alcohol as contact me-

dium between the animal's skin and the electrodes.

All ECGs were recorded using limb leads and the 

re-cording parameters were: 25 mm/sec for speed of 

paper and 10 mm for the amplitude of millivolt.

RESULTS AND DISCUSSIONS

The aspect of the ECGs in kids (recorded in I, II, 

III, aVR, aVL and aVF leads) can be observed in Fig. 1, 

2, 3, 4, 5 and 6.

Fig. 1. ECG in kids recorded in lead I (big amplitude 

and negative orientation of QRS complexes)

Fig. 2. ECG in kids recorded in lead II 

(high and positive T wave)

Fig. 3. ECG in kids recorded in lead III 

(high and positive QRS complex)

Fig. 4. ECG in kids recorded in lead aVR (high and 

positive QRS complex and negative T wave)

Fig. 5. ECG in kids recorded in lead aVL (deep and 

negative QRS complex, sometimes with bifid aspect)

Fig. 6. ECG in kids recorded in lead aVF (small QRS 

complexes, high and positive T wave)

The values of the P-wave amplitudes, the QRS 

complex and the T wave obtained in our investigations 

are presented below, in Tables 1, 2, 3 and Fig. 7, 8, 9.

Regarding the P wave (Table 1 and Fig. 7), we ob-

served that it has a maximum average amplitude in D I 

(0.115 mV), the variability being small (variance 0.001 

and standard deviation 0.033). Relative high ampli-

tudes of P wave are also observed in D II and aVL leads 

with the same average value of 0.071 mV (with 0.002 

variance values and 0.048 standard deviation).

Regarding the QRS complex (Table 2 and Fig. 8), it 

is observed that its highest amplitude is also recorded 

in D I, with an average value of 0.625 mV, the variabi-

lity is big (variance 0.061, standard deviation 0.248). 

High amplitudes of the ventricular complex are also ob-

served in aVL having an average of 0.540 mV. In D II 

and aVR they have also the same value of 0.455 mV, 

their variables being different (variance 0.008 and 

standard deviation 0.089) for D II and variance 0.042 

and standard deviation of 0.205 for aVR.

Regarding the T wave (Table 3 and Fig. 9), its hi-

ghest amplitude is also observed in D I, with an ave-

rage of 0.460 mV, but the variability is small (variance 

0.020 and standard deviation 0.142). High average 

amplitudes are also observed in D II, with an average 

value of 0.430 mV with small variability (variance 

0.006 and standard deviation 0.082), but also in aVR 

they have an average value of 0.356 mV with small va-

riability (variance 0.031, standard deviation 0.176).

Analysing the data on the electrocardiographic 

waves amplitudes presented in the previous tables 

and figures, we note the following:

- the average amplitude of P wave was between 
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0.115±0.010 mV (average ± standard error of average) 

in D I (the highest value), 0.055±0.015 mV (average ± 

standard error of average) in D III (the lowest value);

- the total amplitude of the QRS complex was 

between 0.625 ± 0.078 mV in D I (the highest value) 

and 0.370 ± 0.038 mV in aVF (the lowest value);

- the average amplitude of the T wave was be-

tween 0.460 ± 0.045 mV (average ± standard error of 

the average) in D I (the highest value) and 0.270 ± 

0.037 mV (average ± standard error of the average) in 

aVF (the lowest value).

In Table 4 and Fig. 10 we present the values of the 

average amplitudes of P wave, QRS complex and T 

wave, resulting from our investigations. As shown, we 

can use the following leads to record electrocardio-

grams for kids in descending order of the resulting am-

plitude values: D I, aVL, D II, aVR, D III and aVF.

By comparing the data presented above (Table 4) 

with those presented by various authors (1), it is found 

that they frame the values mentioned by the litera-

ture, especially regarding the amplitude of the electro-

cardiographic waves.
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CONCLUSIONS

The limb leads can be used successfully to record 

electrocardiograms in kids because they confer an 

easy interpretable appearance to the recordings. 

The highest amplitude of the electrocardiographic 

waves is recorded in the lead I, with the values of 

0.115 mV ± 0.010 for the P wave, 0.625 mV ± 0.078 

for the QRS complex and 0.460 mV ± 0.045 for the T 

wave. Higher amplitudes of the electrocardiographic 

waves are recorded in the lead aVL with 0.071 mV ± 

0.015 for P wave, 0.540 mV ± 0.064 for the QRS com-

plex and 0.310 mV ± 0.052 for the T wave and the lead 

II with the values of 0.071 mV ± 0.015 for P wave, 

0.455 mV ± 0.028 for QRS complex and 0.430 mV ± 

0.026 for T wave. 

The smallest amplitude of the electrocardiogra-

phic wave is recorded in the lead aVF, so this derivation 

is not viable to be used for ECG recording in kids.
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