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Bio 1 tri l'h nom na 

•I RE • .1 111 12-le d • 1, fi rm d by tb thr e bipolar urfo e leads: [. II , and Ill; th l1g_me11t d Wil on 
VR, VL, aV ; and the Wil on l rminal refc~ 11 d h t I ad : V1, V2, V, V4, V5, 

ar<liac our e en losed within the volume ondu tor of lhe b dy. He crroneou ly thou ht Lhat Lhe en­
tral t rm.inal wa a true z ro pot nlia l. How v r, fr m lhe mid-19 0 until l day th 12 lead omp e<l 
of th limb lead , leads in which the limb p lenlial are reC ren ed Lo am dified Wil on terminal 
(the augm nted lead ( )), and · lead pla d a r th front of the che l and referen ed to the Wil n 
terminal form Lh - basis of th standard 12-l ad . i •ure 45.l summariz s the 12-lead set. 1 1e ite 
ar hi l ri alJy ba ed, have a uill in r dundan y, and ar nol oplimaJ r all ardia v nt , The volt­
a e ditferen from any two ile will record an , but it is the landardized ite with them s ive 
0-y arc lJe li n empirical b ervation · ha t ha firmly e tabli hed th ir role a the landard. Fi ure 

45.2 i a t ypi al or t yliz d r ording from lead II. Einthoven ho th I ll r f the alphab t from 
P- lo label the wave and t av id onflicL with th r phy i Jogi wave b in tudi d al the turn of 
the c ntury. The E signal arc typically in th rang of ±2 m and requir a r ording bandwidth of 
. -150 Hz. Full tc hni al p ifi ati n for E quipm nl ha b n pr p d y b th th Am ri an 

Hearl A s ialion (5) and th A o iation for th Adv n emenl of edi al n trumcntation ( ], 
Ther have een everd attempt to han the approach for re ordin the . lhe v Lor ardio-

gram u e · a weight d t fr cording ite t form an orthogonal XYZ lead et. The advantage h re wa 
minimum l ad t but in pra ti e il gained · nly a moderate degree of enLhu ia m am n hy i ian , 
Body urfa em pping r ft rs to lhe u e oC many re ordin • il s (>64) arranged on th body so that iso­
potential ur ac ould b om ul d and analyz d ov r lime. Thi approa h · till ha a role in re e r h 
inve tigalion . th r ub et of the 12-Jead are u d in Jimiled m de r ording ituali n u h 
a the digitally tor d ambul L ry (u ually 2 1 ad ) r in inlen iv are monil.orin J al. the bed ide 
(u ually 1 r 2 lead ) or tdemetere within r gi n of the ho pilal rom patient wh are not c nfined 
t b d (I l ad). Th r ording leclr nic th e ·y lem hav fi II w d th lypi al evolution of 
modern in trum ntalion, for xampl , va uum tu es, tran i tor , I s, and mi ropro es or . 
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