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LETTER TO  THE  EDITOR

APPLICATION OF EINTHOVEN’S LAW IN CALCULATING
MEAN QRS AXIS
S i r ,

( Rece ived  on  Ju ly  14 ,  2004 )

We have ear l ier  reported a  formula for
the  ca lcu la t ion  of  Mean  Elec t r i ca l  Axis
(MEA) of  QRS vector  (1) .  The formula  i s
based on the net  voltage of QRS (NQRSV)
in bipolar limb I and Lead III i .e.

t an = I + 2 III
3I

θ

for accurate calculations of MEA. Though the
formula gives accurate estimate of the MEA,
it may not be possible to assess the NQRSV
correct ly  when any of  these two leads has
inconspicuous or low voltage QRS complexes
hence may lead to loss of sensitivity of this
formula .  Therefore ,  fo r  the  ca lcu la t ion  of
MEA in case of low voltage or inconspicuous
QRS complex  in  l ead  I I I ,  use  o f  vo l tage
in  Lead  I I  a long  wi th  tha t  o f  Lead  I  i s
sugges ted .  Us ing  Ein thoven’s  Law i . e .
I+II I=II (2) ,  the  formula  for  Lead I  and  I I
may be writ ten as follows

tan = 2 II – I
3I

θ

( in  case  NQRSV in  lead  I  i s  nega t ive ,
Axis = 180 + θ).

Similar ly diff icul ty may be encountered
with  inconspicuous or  low QRS vol tage in
Lead I ,  therefore for calculation of MEA a
formula based on the NQRSV in Lead II and
III would be appropriate. Using Einthoven’s
Law we can write the equation for Lead II

and III as follows

tan = II + III
3 I – III

θ b g
(θ  can  be  ca lcu la ted  wi th  the  he lp  o f  a
Scient if ic  Calculator) .

Besides their application in low NQRSV
in Lead I or Lead III the formulae described
by us can also be applicable in cases of  J
po in t  sh i f t ,  a s  in  one  of  the  b ipo la r  l imb
leads the incomplete inscript ion of  S wave
may poss ib ly  l ead  to  p rob lem wi th  the
assessment  of  MEA.

We have now suggested two formulae for
ca lcula t ion  of  MEA as  a  subs t i tu te  of  the
ear l ier  formula  (1)  to  be  used in  cases  of
indist inguishable low voltage QRS complex
either in Lead I or Lead III. The calculated
MEA through these formulae are comparable
to  tha t  o f  the  manua l  method  and  us ing
software.  Since calculat ion become simpler
using Scientific calculator, the formulae can
be used in routine assessment of  MEA.

These formulae enable the physicians to
ca lcu la te  MEA in  condi t ions  wi th  J  po in t
shift such as in Acute Myocardial Infarction,
a longwi th  low NQRSV in  any  one  of  the
biopolar leads. However these formulae may
lose  the i r  sens i t iv i ty  in  a t r ia l  a r rhy thmias
on  account  o f  non- l inear  TP segment  o f
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