Dreparimizm of Casdinlegy
Marbomal Heam Conise
Pelintzi Wimpg

Third Houpital v
hingapran LG

L sa, MRS, WIRCTE (LK
Repistiar

R 58 L Kaei, MMed Clin Medl,

WROF (UK} FAME
Leaa g
WS e

FACK
Swpwie Caonnalrare

W (Ealind, FARS

L armiul Rdamied 1
I W 5 Toa

Medical Education

Singapors Med | T000; Yol 41 {3Hi0139-141

Electrocardiographic Case:
Diagnosis of Acute Myocardial
Infarction in the Presence of Left
Bundle Branch Block

L F Heig, B M L Karm, W 5 Teo

ABSTRACT

The electrocardiographic features assoclated
with acute myocardial Infarcelon (AMI) are often
masily recognised, Howaver, interpretation is
made more difficult in the presence ol
confounding patterns such as a left bundla
branch block (LBBE). This may result in missed
cases which may otherwise have benefited from
acute revascularisation therapy. Though not
stralghtforward, the diagnosis of AMI in the
presence of LBBB can be made with a reasanable
amaiunt of accuracy. We roport a case of acute
miyacardial infarction with LBEBB that was
appropriately diagnosed and wnderwent acus
revascularisation by angloplasty. A detailed
knowledge of the typical eleccrocardiographic
features associated with LEBB, especially the 5T
segment morphologies, is very important, This
willl greatly aid recognition of an evolving AMI
and help us decide on the most appropriate
therapy.

Keywords: acute myocardial infarction,
dimgnosis, electrocardiogram, lefc bundle branch
bBlock

IMTRODUWCTION

The 12-lead :'|rn:1'r|x=|:;|1|.1|:l;r:n:| (ECL) i3 a valuable
ool in the evaluation of a patient with chest pain
Accurate inrerp:\-:'r_tl:i-::-n of the BOG is essential for
both I.I|.|E'_|T|-C:ﬂ:||. and |:':|.q.-r:|.|'\-'_'ut|l. PFPOSLE This is
|'|.|rr|n'_'|.||;:'|'|' umpartant L |:l;l.li|:'.|h with acure
mvocardial infarction I_."'.."-'i[l. as Iirlu:t!.' dii'll.'ll'll'l‘-i‘ amil
inseiturion of appropriate revasculamsarion therapy
may be life AV,

The classical ECG chanpes of AMI ase often easily
recopnisable. However, these changes may he masked
by certain ECC: parterns, especially beft bundle branch
block (LBBB) and ventricular paced rhythms. In such
paticnt, the dizgnosis of AMI had been controversial
in the pase, with many ECG signs and criteria
proposed bur wome gaining widn:_-spn'.ld accepiance’™
This has new changed significancdy wich recent

refinements in ECG inrerpresarion, and the diagnosis

of AM] can be made wich a reasonahle dr:Fn:c ol

ALY,

CASE PRESENTATION

A Gd-year-old man presented 1o the Emergency
[Meparrment with severe, crushing central chest pain
of 2 hours” duration, associsted with diaphoresis, He
hiad a 1{year history of double-vessel coronary anery
disease on medical therapy, and had been
asympromazic for the past & years, In addirion. he
also had long-standing hyperrension and
hypercholesterclaemia on treatment, as well as a
F||;|:q,|||'|.'r |:;|:|||:||!,' ||i5..||_||"_|.' |_'||‘- pschaermise hewrs disease.
Tiithal examination revealed a PASAry, oibese man with
bradycardia, his pulse rare being 52 bears per mimte
aitd repuilir. He was otherwise haemodynamically
stabile and not in cardiac failure,

The ECG on arrival (Fig 1) showed normal
sinus rhyrhm wich first degree arrioventricular block
and LBBEB. However, the 5T segment and T wave
changes were highly suggesove of AMIL. There was
definite 5T segment elevarion inm Jeads 11, 111 and
a%F AT segment depression in W2 and Y3 and
primary T wave changes in V5 and Wb, He was
immediately broughe to the candiac cathererisarion
lzborarory where total occlusion of cthe righs
coranary arcery (RCA) and partial B0% occlusion
of the firse .:i'.:l__:.:-:ll:.ul branch of the left anteroe
-‘I.r!s-\:l'.'ll.l.‘hl:IE artery {LADY was found, A r.[_',lr.-pl::r:."
wich infracoronary slenl .-.pglll-:nrinn WAk '_n-!'rl'u-rm-.'d
1|.|¢.'|.'u::5.1|'.||}' on the RCA lesion

The patient recoversd unevencfully from the
AMI, which wis confirmed by elevared cardiac
enzyme levels. A subsequent myocardial perfusion
study revealed evidence of an inferior infarct.,

DISCUSSION

Mumerous studies have demonstrated clearly that
catly pestaration of |r|!.-m,,|,rdi.|.| pe rfusion resalis in
reduced mortalicy and mo rhidity in patienis with
eramsinural or C-wave AMI. Either thrombolyric
agents Of Primary coromnary Jngmphu:.' iy b
cinploved d:_-p-::u.E:nLl an available facilites and

1 Thiz sorvival heneflii decreases

cxpertise
p.gﬂ;:}gi-.-.;-l:. with increasing delay in starting

treatment™, hence rapid and sccurate duagnosis of
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Fig | - ECG af patient shawing sigréficart concordant 5T slevation (n bead 1|, 5T depresslon In beads ¥y and Y. and

discordant 5T alevarion in bead 111

AM is essencial. The BCG is 4 valuable aid in this
respect. However, the presence of LBBB may render
irs interpretation mote difficulr

The correct diagnosis of AMI in the presence of
LBBR iz even more crucial as LBRB is associaned with
more severe underlying coronary artery disesse and
hence poorer cardiac function. and a higher incidence
of cardiogenic shock and moraliny. They are thus
ar higher risk for adverse ourcomes™', bur maore
importantly they have also been shown to derive
significant benefit from timely revascularisarion™.

Int & noremal heart, the interventricular seprum is
activazed from left w right. This produces an inirial
B wave in the right prascordial leads and 2 Q) wave in
leads 1, aVL and the lefi prascordial leads, When
complete LBBB is present, depolarisation proceeds
from right o lefr, producing inirial O} waves in the
right praccordial leads and eliminaring the normal G
waves in the lefrward orienved leads. The QRS
complexes are widened 1o grearer chan 0.12 seeonds
and are monophasic, with 3 predominantly negative
05 comgplex in lead ¥ and 2 posatve Bowave in leads
1, aVL, Vs and V™. These changes are often wed in
published literarure as criveria o define LBBB. The
repelarisarion process is also similarly affecred,
resulting in 5T segment and T wave configurarions
which are discordant and directed away from the QRS
complex, Thus, 5T depression and T wave inversion
are ohserved in leads I, aWL V. and V,, while 5T
elevation is seen in the ri.E;il.l andd anterior pna:mrdiﬂ
Jeads™, These features, which bear a sriking semblance
1o the changes seen in AMI. are illustrared in Fig 2.
[oss of this normal discondant relationship in patencs
with LBBE may imply the presence of an acure
process, siich as an AMI™.

The diagnosis of AMI in the presence of LEBB
had been the subject of considerable interest in che
past. Early studies variously described changes in the
QRS complexes, the presence of () waves, R wave
regression and primary 5T segment and T wave
changes as having diagnostic value'"™. Changes in the
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QRS complex included nosching of the § wave in
leads ¥,y 1o WV, {Cabrera's signl, nn|:|:|1ir.|g of the
upstroke of the B wave in leads [, aVL, 'V, and V,
{Chapman's sign} and a terminal 5 wave in V', and
Vi Mrimary 5T sEEmMeEnt and T wave abnormalities
are defined as the rl:i;:-n:l:i:l.l: ﬂiﬂp[:l:.:rm:nt of the 5T
segment or | wave in the same diréction &5 the QRS
complex, in contrase o their discordant relationship
with the OQHS complex in uncomplicated LBRR",
They have been found to have very high specificiey
(91%) bur bow sensicivicy (259%) for dﬂrr:-l.inﬁ ADAT,
in fact, prirn:.r!.rT wave abnormalities, ag seen in WV,
and V', inour patient, were present in 24% of paticns
with LEBB withour AMI in ene study', On a
practical basis, all these ECG signs were not enrirely
satisfactory and did nor gain widespread
accepdance’ ™.

Recently, Sgarbossa er al''"™ developed and
validated a clinical prediction rule based on a serof 3
ECG crteria which were found o have the maost
diagnostic value in the presence of LBBB, These
criteria, based on simple 5T segment changes, were
ST segment chevation of 1| mm or mane which was
concordant {in the same direction} with the YRS
complex, ST segment depression of | mm ar more in
lead v\, Vyor Vyand 5T SEmEnt elevation of % mm
with the QRS complex, A scoring system was also
developed (Table ) which allowed a highly :Fn.'iﬁl.
diagnosis of AMI to be made.

Table | - Criteria and scoring system for
diagnosiz of AMI| in LEBB

Criteria Score
I. 5T segmanc glewamon | mm or more |
corsardant with QRS

1. 5T segment depression | mm or more 1
in ¥, %1 ar ¥3

3. 5T ssgment elevation § mm or mare F
discordant with Q&S

& ol score of 3 or more I8 highly suggeste of AMI




Elg 1 - BLG shawing uncomplicated LEBE. The QRS and 5T segrments damanitrats the wmmmwﬂ

Our patient’s ECG demonstrarsd all 3 eriteria.
There was concordant ST segment elevarion of 2.5
mm in lead II, ST segmenr depression of | mm in
leads V' and V' and discordant §T segmenr elevation
in Jead I11. This resulted in a total score of 13, which
was very strongly suggestive of AML The 5T segment
elevarion in leads 1, 1T and aVF suggested an inferior
infarction, which was later confirmed by myocardial
perfusion scanning. Based on the ECG informarion,
urgent revascularisation in the form of primary
angioplasty was successfully performed,

COMCLUSION

Using data from published siidies, the incidence of
LBBB in parients with AMI varies from 0.5% o
2%™%, New-onser LBBB or fschaemic changes
superimposed on chronic LBBE are easy 1o recognise
when compared with 3 previous ECG, Unformnately,
such information i usually nor available, and the
clinician will have ro make the diagnosis and select
treatment based only on the ECG information
available at the rime. As @ resulr, some parients in this
group may not receive early revascularisation therapy
duc o nendiagnostc BCGs. A deailed knowledge
of the ECG changes found in uncomplicared LBBE,
rogether with the criteria proposed by Sgarbossa et
al"™ may emable the clinician o berrer idenrify these
patients and offer appropriate therapy.
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