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OPEN ACCESS Abstract
The cardiac axis represents the average of the direction of the electrical activation process of the cardiac cells. It is one of 
the parameters determined in the correct reading and interpretation of the electrocardiogram. Also, not only is it useful as a 
diagnostic criterion for heart disease but also as a marker of prognosis and mortality in other diseases. Over the years, new 
formulas have emerged that allow its value to be calculated more accurately. The method using D1 and aVF is one of the 
most popular. However, it has two unmeasurable points. The first is between 0 and -30 degrees, and the second is between 
the values of 90 and 110 degrees. Although there are proposals with algorithms that use other leads, an alternative method 
was explored with D1 and D3 based on the algebraic formula of the inverse tangent and mathematical method for the 
exact calculation of the cardiac axis. A quick method is proposed that maintains the reliability of the algebraic formula to 
determine if the cardiac axis is within the normal ranges (-30 to 110 degrees).
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Resumen
El eje cardíaco representa el promedio de la dirección del proceso de activación eléctrica de las células cardíacas, es uno de 
los parámetros que debe determinarse en la correcta lectura e interpretación del electrocardiograma y es útil no solo como 
criterio diagnóstico de cardiopatías, sino también como marcador de pronóstico y mortalidad de otras enfermedades. 
Con el paso de los años han surgido nuevas fórmulas que permiten calcular con mayor exactitud su valor. El método que 
utiliza D1 y aVF es uno de los más populares, sin embargo, presenta dos puntos no medibles. El primero es entre 0 y -30 
grados, y el segundo entre los valores de 90 y 110 grados. Aunque existen propuestas con algoritmos que utilizan otras 
derivaciones, se exploró un método alternativo con D1 y D3 basados en la fórmula algebraica de la tangente inversa y 
método matemático para el cálculo exacto del eje cardíaco. Se destaca este como una propuesta de método rápido que 
mantiene la confiabilidad de la fórmula algebraica para determinar si el eje cardíaco se encuentra dentro de los rangos 
normales (-30 a 110 grados).
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Electrocardiografía, corazón, sistema de conducción cardíaco.
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Introduction
The cardiac electrical axis represents the 
average direction of the electrical activation 
process, depolarization or repolarization, of 
the cardiac cells1, represented in the elec-
trocardiogram; it symbolizes the cardiac 
ventricular depolarization vector2.

The identification of the cardiac axis 
is useful not only as a diagnostic criterion 
for some diseases, including ischemic 
heart disease, hypertensive heart disease, 
and blockages, among others,3 but also 

as a prognostic and mortality marker 
for several diseases1.

Multiple methods have been described 
to determine the cardiac axis. One of the 
most accepted due to its practical way of 
measuring it, mainly in emergency areas, 
is that which consists of expressing the 
voltage of leads D1 and aVF in the Carte-
sian plane. However, the aforementioned 
one presents two non-measurable points; 
the first one is between 0 and -30 degrees, 
and the second one is between the values 
of 90 and 110 degrees3.
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Another of the most prominent methods 
is the three-lead method, so called because 
it includes leads 1, 2, and aVF, although some 
authors believe that the aVF lead is not neces-
sary in some cases. The third simple way of 
assessing the ventricular axis consists of the 
location of the most isoelectric limb lead1.

Most authors agree on using math-
ematical formulas to determine the most 
accurate way to calculate the cardiac axis1. 
Therefore, this article presents an alternative 
method with electrocardiogram leads D1 
and D3 based on the algebraic formula of the 
inverse tangent and mathematical method 
for the exact calculation of the cardiac axis.

Discussion
There are multiple methods and 

formulas to determine whether the cardiac 
axis is within normal ranges or presents 
deviation to the right or left. The most 
commonly used method makes use of 
D1 (which represents the angle between 
0 degrees and 180 degrees) or X axis and 
aVF (which represents the angle between 
-90 and 90 degrees)4 or Y axis, also known 
as Two thumbs-up signel5, this is useful in 
most scenarios6; however, some factors  
can alter it, among them deep inspiration7 
and some inconveniences identified from 
the very definition of a normal cardiac axis, 
since the value considered normal in adults 
is between -30 to 90 degrees8-10. However, 
several authors consider that the normal 
value is actually up to 10011, 1056,12,13 or 110 
degrees2,14,15 (Figure 1).

The value defined as normal can reach 
up to 120 degrees in patients between eight 
and 16 years of age16,17 or borderline (find-
ings between normal and abnormal values) 

in young high-performance athlete patients 
(caused by physical activity)18. The cardiac 
axis value could vary due to factors such 
as deep inspirationa7.

These limits are even more relevant 
when considering that the diagnosis of 
pathologies associated with left axis devia-
tion, such as left ventricular hypertrophy, is 
made based on an angle greater than -30 
or even -45 for left bundle branch block19.
In other disorders, such as the posterior 
fascicular block, the right deviated axis can 
be considered from +90 to +180 degrees. 
However, the axis markedly deviated to the 
right from +120 degrees16.

On the other hand, some pulmonary 
affectations such as pneumothorax, specifi-
cally left pneumothorax,20 COVID-1921, and 
pulmonary thromboembolism can also 
deviate the axis to the right. In the latter 
case, the axis usually has values from +110 
to +140 degrees22. Likewise, the axis is 
representative at +110 and +120 degrees 
allowing diagnoses such as right bundle 
branch block accompanied by fascicular 
block or right ventricular hypertrophy2,23-25.

Therefore, some authors state that, in 
practice, the normal value of the cardiac 
axis is between the range of -30 to +110 
degrees2,14,26 (Figure 1). Then, It is as an 
axis deviated to the left, presented with 
a value less than -30 degrees27 and the 
axis to the right with a value greater 
than +110 degrees14,26.

The disadvantage of the traditional 
D1 and aVF method is that the range of 
the cardiac axis is between 0  and +90 
degrees6,28, when both values are positive6. 
It represents at least one blind or unmea-
surable point between -30° and 0° within 
the parameter considered normal (-30 to 
-90 degrees)27,29 or two blind points in the 
extended parameter (-30 to 110 degrees)1 
and includes patients who may be normal 
within the left or right shift category. The 
first blind spot of this method lies between 
-30 and zero degrees which is considered 
by most authors as normal range26,27. The 
second blind spot is between +90 and +105 
degrees6,26 or even up to +110 degrees2, a 
range that can still be considered normal or 
non-pathological by some authors.

Algebraic formulas for calculating 
the exact cardiac axis based on a bipolar 
and a unipolar lead (D1 and aVF) are not 
exempt from this problem30.

The fast method using D1 and aVF is 
popular due to its ease of application and 
understanding. Other methods as the "six-tap 
method"31 or the mathematical or algebraic 
model for the calculation are not practical, 
and their application requires more time3.

aVF
90º

-60º D3

60º D2

D2 -120º 

D3 120º 
110º 

-30º aVL

30º aVR

aVR -150º

aVL 150º

-90º
aVF

D1 180º 0º D1

Figure 1. The hexaxial system shows the relationship 
between the different leads and their axes. The typical 
range of the cardiac axis is in red (30 to 110 degrees); 
in blue, lead D1 and aVF; and in light blue, lead D33.
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However, using the method and the 
algebraic formula for the calculation of the 
exact cardiac axis using leads D1 and D3, 
several scenarios can be extracted that 
allow a proposal to determine the cardiac 
axis quickly and reliably without having 
the spaces or blind spots described above. 
Therefore, the method using electrocardio-
gram leads D1 and D3 was explored, based 
on the algebraic formula of the inverse 
tangent and mathematical method for 
calculating the cardiac axis in which two 
bipolar leads (D1 and D3)3 are used.

The formula for calculating the cardiac 
axis proposed by Tarricone1 using D1 and D3 
is: tan-1 [(D1 + 2D3)/√3 × D1]1,19 Where (tan-1) 
is the inverse tangent or arctangent of the 
result of the algebraic operation of adding 
the net value of the QRS complex in D1 with 
the result of multiplying two by the net value 
of the QRS complex in D3, previously divided 
by the result of the square root of the product 
of three by the net value of the QRS in D119. 
The formula is based on the principle of the 
Cartesian plane which essentially represents 
the hexaxial system when calculating the 
cardiac axis. Like other proposed formulas, 
this formula adapts the direction of the 
resulting axes to the Cartesian plane, gener-
ating a value in degrees that correlates with 
the resulting vector, which is what we know 
as the electrical axis or cardiac axis1. The use 
of the D1 and D3 leads instead of D1 and aVF 
overcomes the blind spots described above 
because aVF limits the projection between 
-90 and +90 degrees, while D3 extends it 
between -60 and +120 degrees.

From the formula based on D1 and D3, 
it can be observed that whenever both QRS 
values on D1 and D3 are positive, and the 
difference between them is one, the cardiac 
axis is within normal ranges, specifically 
between values of +71 and +60 degrees 
(Table 1), which is also within the mid-range 
of the cardiac axis (+30 to +75 degrees)1.

A projection was made showing that 
when both leads (D1 and D3) are posi-
tive, the cardiac axis is between 60 and 71 
degrees. A projection was made showing 
that when both leads (D1 and D3) are posi-
tive, the cardiac axis is between 60 and 71 
degrees. However, it was identified that to 
reach values of 60 degrees, the values of D1 
and D3 must be 33 and 34 mm respectively. 
In addition, it can be observed that the 
closer the values are to 100, the closer the 
axis will be at +60 degrees (Table 1).

On the other hand, it was identified that 
the greater the difference between both 
values, in favor of D3, the result is negative 
and the angle is closer to 90 degrees, i.e. aVF; 
whereas, the greater the difference in favor of 

D1, it is positive and the angle is closer to 30 
degrees, i.e. aVR. Even when the difference 
between both QRS is notable (x10 or more) 
and both net values are positive, the axis will 
be in normal ranges (Table 2). Similarly, if the 
values are reversed, where D1 is greater than 
D3, and both parameters are always positive, 
the axis will remain in normal values.

Alternative methods using the D1, D2, 
and D3 leads to determine the cardiac axis 
give values between zero and +90 degrees 
when all three leads are positive32, which is 
consistent with the findings of the method 
using the D1 and D3 values33.

Therefore, from these data, five impor-
tant aspects can be derived to simplify 
the formula:

1.	 As long as the net QRS values on 
D1 and D3 are positive, the axis 
will be in normal ranges.

Table 1. Variation in degrees of the cardiac axis with the 
algebraic formula D1 and D3 when the difference is 1

Value of D1 Value of D3 Angle in 
degrees

1 2 71 

2 3 67 

3 4 65 

5 6 63 

7 8 62 

9 10 62 

11 12 61 

33 34 60 

100 101 60 

Table 2. Variation in degrees of the cardiac axis with 
positive D1 and D3

Value of 
D1

Value of 
D3

Difference Angle in 
degrees

1 3 -2 76

1 4 -3 79

2 7 -5 78

2 9 -7 80

3 12 -9 79

1 36 -35 89

1 101 -100 90

2 1 1 49

4 3 1 55

6 5 1 57

6 6 0 60

10 1 9 35

20 1 19 32

101 1 100 30
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2.	 The higher both values are and the 
closer their difference is to one, 
the closer the cardiac axis value 
will be to +60 degrees.

3.	 If the values of D1 and D3 are equal, 
the cardiac axis will be +60 degrees.

4.	 The greater the difference between 
D3 and D1 (with D3 greater 
than D1) the closer the value 
will be to +90 degrees.

5.	 The greater the difference between 
D1 and D3 (with D1 greater than D3) 
the closer the value is to +30 degrees.

The formula also allows to determine 
the scenarios when D1 or D3 are negative. 
In the case of D1, the distribution behaves 
as follows. Table 3 shows that when the D1 
value is negative, the cardiac axis is almost 
completely verticalized or deviated to the 
right. It can be seen that when the differ-
ence between the two is negative, the 
axis is extremely deviated (-169 or +169 
degrees), which is observed, for example, in 
ventricular arrhythmias34.

When the value of D3 is twice that of D1, 
the value of net D3 is obtained, represented 
by +120 degrees in the Hexaxial system, 
and coincides with that described in the 
axis findings when D3 is the derivative 
of greater amplitude35.

The formula's condition distributes the 
pattern and generates the need for a value 
in D3 at least three times greater than the 
negative net value of D1 for the axis to be 
over the upper limit (when considering the 
axis normal to +110 degrees) or a value 
four times greater to consider the value 
of +104 (with +105 the maximum value 
in degrees). However, a value 100 times 
greater than D1 in D3 is required for the axis 
to be over +90 degrees.

Likewise, the calculation was performed 
with negative values of D1 and positive 
values of D3, and it was verified that the 
result of the angle remains between 169 
and 90 degrees except when the differ-
ence between D1 and D3 is less than or 
equal to -2 (Table 3). Thus, it is possible to 
establish that when D1 is negative, and D3 
does not have a value at least three times 
greater in absolute values, the axis will have 
deviated to the right.

The distribution with D3 as the negative 
value is reflected with a value in degrees as 
a negative maximum at +71 degrees and as 
a positive maximum at +30 degrees.

n summary, the interpretation of the 
cardiac axis according to the projected find-
ings is shown as a quick method to deter-
mine the cardiac axis using D1 and D3 by 
the inverse tangent formula (Table 4).

Therefore, it can be established that 
whenever the value obtained from the divi-
sion of D1 by D3 is equal to or less than one, 
the value of the angle of the cardiac axis will 
be deviated to the left. However, whenever 
the product of this division is greater than 
one, the angle will be above -30 degrees 
and below or equal to +30 degrees.

From these data four other key 
aspects can be determined:

1.	 If D1 is negative and D3 is not three 
times greater than D1, the axis is 
deviated to the right (considering 
the normal axis up to +110 degrees)..

2.	 If D3 is negative, but the net QRS 
value on D1 is greater than at least 
0.01 at D3, the axis is in normal ranges.

3.	 If D1 is twice the absolute value of 
D3, the axis will be at zero degrees.

Table 3. Cardiac axis variation with negative D1 and 
positive D3

Value of 
D1

Value of 
D3

Difference 
(D3/D1)

Angle in 
degrees

-3 1 -2 -169 

-3 2 -1 169 

-3 3 1 150 

-3 6 2 120 

-3 9 3 109 

-3 12 4 104 

-3 15 5 101 

-3 27 9 96 

-3 30 10 95 

-3 300 100 90 

Table 4. MRapid method to determine the cardiac 
axis with D1 and D3

D1 D3 axis 
interpretation

Positive Positive Normal 

Negative 
Positive and 3 
times greater 

than D1 
Normal 

-
Positive, but 
not 3 times 

higher than D1 

Desviado a la 
derecha 

Positive and 
greater than 
the absolute 
value of D3 

Negative 

Normal 

Positive, but 
equal to or 

less than the 
absolute value 

of D3 

Deviated to 
the left

Negative Negative 
Extremely 
deviated 
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4.	 If D3 is negative and the absolute 
value of D3 is greater than D1, the 
axis is deviated to the left.

If both D1 and D3 have a negative abso-
lute value, the cardiac axis will be between 
-60 and -150 degrees, i.e., extremely devi-
ated. This method changes the value of D3 
when it is present with D1 with a negative 
value. In this case, D3 would have to be four 
times the absolute value of D1 to be within 
the normal range (+105 degrees).

From the key aspects that have been 
extracted from the formula, it is highlighted 
that the results of the cardiac axis retain the 
reliability of the algebraic formula to deter-
mine if the cardiac axis, given that it is within 
the normal ranges using D1 and D3, which 
poses a fast and reliable method to deter-
mine the cardiac axis (-30 to +110 degrees); 
when it is clear that the cardiac axis is within 
the ranges of -30 to +105 degrees.

When assuming a cardiac axis with the 
classic values between -30 and +90 degrees, 
it is possible to establish whether the axis is 
in normal ranges just by observing the posi-
tivity or negativity in D1 and D3. If both values 
are positive, the axis is in the normal range.

If the derivative of D1 were negative, but 
the derivative D3 remained positive, and its 
absolute value is at least three times the value 
of D1, then the axis will always remain in 
normal ranges, although borderline (around 
109 degrees). If the value of D3 is four times 
the value of D1, then the axis will be around 
104 degrees; otherwise, the axis will be devi-
ated to the right (greater than 105 degrees).

If it is derivative D3 that has a negative 
value, but D1 is positive, then the axis will 
be within the normal range as long as D1 
is greater than D3 in absolute values. If the 
value is equal to or less than D3, the axis will 
be deviated to the left (less than -30 degrees).

It is worth mentioning that since the 
pathologies that present the axis deviated 
to the left are representative of axes lower 
than -30 degrees, most authors consider this 
as the limit of the left cardiac axis3,10,11,16.

A similar situation occurs with entities 
that deviate the axis to the right; the repre-
sentative value in most scenarios and even 
in patients with a structurally healthy heart 
is the limit of +110 degrees,13,17 which is why 
several authors consider the normal range 
of the cardiac axis to be between -30 and 
+110 degrees. Although there are algebraic 
formulas that use D1 and aVF to calculate 
the cardiac axis3,30 and more advanced 
methods based on algorithms and the 
use of one or more leads to determine the 
cardiac axis,13 they are not easy to apply or 
remember in clinical practice.

The inverse tangent formula using D1 
and D3 has demonstrated to be a reliable 
formula for calculating the cardiac axis.3,30 
As a consequence, when this formula is 
projected, a fast method can be obtained 
that maintains the same reliability for 
determining the cardiac axis without 
the non-measurable points of the tradi-
tional method of D1 and aVF.

Conclusions
The fast method highlighted for the calcula-
tion of the cardiac axis using D1 and D3 allows 
obtaining a value extracted from a range 
that maintains the reliability of the inverse 
tangent formula without the defects or blind 
spots presented by the other methods.

Funding
The authors declared there is no conflict 
of interest.

References
1.	 Moraes DN, Nascimento BR, Beaton AZ, 

Soliman EZ, Lima-Costa MF, dos Reis 
RCP, et al. Value of the Electrocardiographic 
(P Wave, T Wave, QRS) Axis as a Predictor of 
Mortality in 14 Years in a Population With a 
High Prevalence of Chagas Disease from the 
Bambuí Cohort Study of Aging. The American 
Journal of Cardiology. 2018;121(3):364-369. 
DOI: 10.1016/j.amjcard.2017.10.020

2.	 Zarco P. Bases fisiológicas del 
electrocardiograma. In: Fisiología humana. 
4ta edición. México: McGRAW-HILL; 2010. 
pp. 1-22

3.	 Lanza Tarricone G. Métodos para determinar 
el eje eléctrico en un electrocardiograma. 
Rev Mex Cardiol. 2016;27(1):s35-s40. 
Available at: https://www.medigraphic.com/
pdfs/cardio/h-2016/hs161d.pdf

4.	 Quimbayo MJP, Vivas JDI, Niño C, Pérez 
JGB. Implementación de un modelo para 
la representación vectorial de la actividad 
eléctrica del corazón en un espacio 
tridimensional. Scientia Et Technica. 
2016;21(1):75-85. Available at: https://www.
redalyc.org/articulo.oa?id=84950584011 

5.	 Rubio Sevilla JC. Actuación de enfermería 
ante una alteración electrocardiográfica 
(5.a parte) Eje, onda P y complejo QRS. 
Enferm Cardiol. 2016;23(67):58-55. Available 
at: https://enfermeriaencardiologia.com/
wp-content/uploads/67_02.pdf 

6.	 Kuhn L, Rose L. ECG interpretation part 1: 
Understanding mean electrical axis. J Emerg 
Nurs. 2008;34(6):530-534. DOI: 10.1016/j.
jen.2008.01.007



177DOI: 10.5377/alerta.v6i2.15444
Parrales López HD, et al.

7.	 Kurisu S, Nitta K, Sumimoto Y, Ikenaga H, 
Ishibashi K, Fukuda Y, et al.  
Effects of deep inspiration on QRS axis, 
T-wave axis and frontal QRS-T angle in the 
routine electrocardiogram. Heart Vessels. 
2019;34(9):1519-1523. DOI: 10.1007/s00380-
019-01380-7

8.	 Pérez Riera AR, Yanowitz F, Barbosa 
Barros Raimundo, Daminello Raimundo 
Rodrigo, de ALC, Nikus K, Brugada P. 
Electrocardiographic “Northwest QRS Axis” in 
the Brugada Syndrome. JACC: Case Reports. 
2020;2(14):2230-2234. DOI: 10.1016/j.
jaccas.2020.07.037

9.	 Li G, Banarsee K, Laukkanen JA, Hao L. 
Orderly display of limb lead ECGs raises 
Chinese intern’s diagnostic accuracy when 
determining frontal plane QRS axis. Medical 
Education Online. 2019;24(1):1549923. 
DOI: 10.1080/10872981.2018.1549923

10.	 Sampson M. Understanding the ECG. 
Part 6: QRS axis. British Journal of Cardiac 
Nursing. 2016;11(4):180-188. DOI: 10.12968/
bjca.2016.11.4.180

11.	 Lara Prado JI. El electrocardiograma: una 
oportunidad de aprendizaje. Revista 
de la Facultad de Medicina (México). 
2016;59(6):39-42.  
Available at: http://www.scielo.org.mx/
scielo.php?script=sci_abstract&pid=S0026-
17422016000600039&lng=es&nrm=iso&tl
ng=es

12.	 Zhao Y, Chen C, Yun M, Issa T, Lin A, Nguyen 
TP. Constructing Adult Zebrafish Einthoven’s 
Triangle to Define Electrical Heart Axes. 
Frontiers in Physiology. 2021;12(26):1-23. 
Available at: https://www.frontiersin.org/
articles/10.3389/fphys.2021.708938 

13.	 Boudreau Conover M. Determination 
of the Electrical Axis. In: Understanding 
Electrocardiography. Octava edición. St. 
Louis, Missuri: Elsiever; 2003. pp. 32-40.

14.	 Bansal S, Arora R. Effect of Age and Sex 
on QRS Axis Deviation of Healthy Indian 
Population and Its Clinical Significance. 
Journal of Clinical and Diagnostic Research. 
2011;5(3):526-528.  
Available at: https://www.jcdr.net/articles/
PDF/1312/2380~final.pdf

15.	 Fernández Parda S. Entiendo 
Electrocardiograma (es lo que me voy a 
decir cuando termine de leer éste apunte). 
2020. Available at: http://cardíacos.net/
Documents/Biblioteca%20Medica/02%20
-%20Cardiologia/Libros%20y%20Otros%20
Espanol/Entiendo%20ECG.pdf 

16.	 Surawicz B, Childers R, Deal BJ, Gettes LS. 
AHA/ACCF/HRS Recommendations for 
the Standardization and Interpretation of 
the Electrocardiogram. American Heart 
Association. 2019;119(10):e235-e240. 
DOI: 10.1161/CIRCULATIONAHA.108.191095

17.	 Lempersz C, Noben L, Clur S-AB, Heuvel E 
van den, Zhan Z, Haak M, et al. The electrical 
heart axis of the fetus between 18 and 24 
weeks of gestation: A cohort study. PLOS 
ONE. 2021;16(12):e0256115. DOI: 10.1371/
journal.pone.0256115

18.	 Plana YM, Marcillo ÁRC, Morales AML, 
Andrade MAA. Electrocardiographic 
alterations in young high-performance 
athletes. CorSalud. 2019;11(4):296-301. 
Available at:: http://www.revcorsalud.sld.cu/
index.php/cors/article/view/453

19.	 Siles N, Schmidberg J, Acunzo RS, Elizari MV, 
Chiale PA. Diagnóstico electrocardiográfico 
de los bloqueos intraventriculares y 
auriculoventriculares. 2015.  
Available at: https://www.siacardio.
com/wp-content/uploads/2015/01/
ECG-Capitulo-2-Diagnostico-
electrocardiografico-de-los-Bloqueos-IV-
y-AV.pdf 

20.	 Schmidt DC, Andersson C, Schultz 
HH. ECG with alternating electric 
axis in relation to left-sided tension 
pneumothorax: a case report and review 
of the literature. European Clinical 
Respiratory Journal. 2018;5(1):1495982. 
DOI: 10.1080/20018525.2018.1495982

21.	 Koc S, Bozkaya VO, Yikilgan AB. 
Electrocardiographic QRS axis shift, rotation 
and COVİD-19. Nigerian Journal of Clinical 
Practice. 2022;25(4):415. DOI: 10.4103/njcp.
njcp_9_21

22.	 Lorenzo R. El electrocardiograma en el 
infarto agudo de miocardio. Rev.Urug.
Cardiol. 2013;28(3):419-429. Available 
at: http://www.scielo.edu.uy/scielo.
php?script=sci_abstract&pid=S1688-
04202013000300016&lng=es&nrm=iso&tl
ng=es 

23.	 Harrigan RA, Jones K. Conditions 
affecting the right side of the heart. BMJ. 
2002;324(7347):1201-1204. DOI: 10.1136/
bmj.324.7347.1201

24.	 Abadia MAS. Variantes normales en 
electrocardiografía. Med. integral (Ed. impr.). 
2001;38(7):323-329. Available at: https://
ibecs.isciii.es/cgi-bin/wxislind.exe/iah/
online/?IsisScript=iah/iah.xis&src=google&b
ase=IBECS&lang=e&nextAction=lnk&exprSe
arch=7276&indexSearch=ID

25.	 de la Torre Fonseca LM, Pérez AMB, 
Fernández Pérez A, Rivero HL, Carmenaty 
MR. Bloqueo de rama enmascarado. 
Sociedad Cubana de Cardiología. 
2020;12(3):343-347. Available at: https://
www.medigraphic.com/pdfs/corsalud/
cor-2020/cor203n.pdf

26.	 Goldberger AL. Electrocardiografía. In: 
Harrison. Principios de Medicina Interna. 
20th ed. Estados Unidos: McGraw Hill 
Medical; 2018.



178 Alerta 2023; 6(2):172-178
Fast method to determine the cardiac axis with D1 and D3

27.	 Van der Ree MH, Vendrik J, Kors JA, Amin 
AS, Wilde AAM, Tan HL, Postema PG. Left 
Axis Deviation in Brugada Syndrome: 
Vectorcardiographic Evaluation during 
Ajmaline Provocation Testing Reveals 
Additional Depolarization Abnormalities. 
International Journal of Molecular Sciences. 
2021;22(2):484. DOI: 10.3390/ijms22020484

28.	 Andreu D, Fernández-Armenta J, Acosta 
J, Penela D, Jáuregui B, Soto-Iglesias D, 
Syrovnev V, Arbelo E, Tolosana JM, Berruezo 
A. A QRS axis-based algorithm to identify 
the origin of scar-related ventricular 
tachycardia in the 17-segment American 
Heart Association model. Heart Rhythm. 
2018;15(10):1491-1497. DOI: 10.1016/j.
hrthm.2018.06.013

29.	 Wing EJ, Schiffman FJ. Cecil Essentials of 
Medicine. Philadelphia: 10; 2021.

30.	 Novosel D, Noll G, Lüscher TF. Corrected 
formula for the calculation of the electrical 
heart axis. Croat Med J. 1999;40(1):77-79. 
Available at: https://pubmed.ncbi.nlm.nih.
gov/9933900/ 

31.	 Gao Q, Dai Z, Hu Y, Bie F, Yang B. A new 
method to determine the QRS axis—QRS 
axis determination. Clinical Cardiology. 
2020;43(12):1534-1538. DOI: 10.1002/
clc.23477

32.	 Zavala-Villeda JA. Descripción del 
electrocardiograma normal y lectura del 
electrocardiograma. Revista Mexicana 
de Anestesiología. 2017;40(1):S210-S213. 
Available at: https://www.medigraphic.com/
pdfs/rma/cma-2017/cmas171bj.pdf 

33.	 Baquedano SV. Interpretación del ECG 
para el diagnóstico de IAMCEST. España: 
Universidad Pública de Navarra; 2020.

34.	 Choudhury R, Duytschaever M, Knecht S, 
Vandekerckhove Y, Tavernier R. Regular 
Tachycardia With Abnormal QRS Axis. 
Circulation. 2017;136(24):2386-2388. 
DOI: 10.1161/CIRCULATIONAHA.117.031755

35.	 Triviño JCO, Robalino JDG, Burgos KAT, 
Guaraca FAS. Evaluación y diagnóstico 
clínico de patologías cardiológicas mediante 
la interpretación de electrocardiograma. 
RECIAMUC. 2020;4(2):150-167. 
DOI: 10.26820/reciamuc/4.(2).abril.2020.150-
167


