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From the desk of Editor:

ECG - a basic and easily available
tool to reach the diagnosis related

Ischemic heart disease.

If properly studied it gives lot of
information about the pathology ,
site and artery involved in the

ischemic process.

The following content was gathered
during my study period which i know
will help us a lot in day to day
practivce and also will brush up our

knowledge.

- Dr. Joyal Shah
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ECG and IHD

LOCALIZATION OF ISCHMEIA OR

INFARCTION

B ECG leads are helpful in localization
of ischemia or infaraction.

B ECG changes in one or more of
precordial leads (V1-V6): anterior.

ECG changes in V1-V2 are usually
designated as anterior ischemia or
infarction while ECG in V1-V6 are
designated as extensive anterior.

B ECG changes in one or more of
precordial leads from V1 to V6 and
leadsland aVL:anterolateral.

M ECG changes in V1-V4

anteroseptal.

B ECG changes in V5-V6 : apical or
lateral.

B ECG changes in ILIIl and aVF :
inferior wall.

B ECGchangesinlllll, aVF and V5-V6;
inferolateral.

ECG changes of ST segment depression

and tall R and T waves in V1-V2 are

diagnostic of true posterior wall

infarction. However, ST segment

elevationisrecordedinleads V7-V9.

Right Ventricular Infarction

B Pathological studies show the
incidence of RVinfarctin 14-36%.

B The clinical diagnosis of RV
infarction is only 20% , while with
echocardiogram and nuclear
studiesitisabout40%.

Proximal occlusion \_ ST-segment elevation
of right coronary >1 mm and positive

artery T wave

Distal occlusion No ST-segment
or right coronary elevation and positive
artery T wave

Occlusion of )
circumflex ST-segment depression
coronary artery >1 mm and negative
T wave

B RVinfarction usually causes loss of R
wave in leads V3R and VA4R.
Elevation of ST segment in right
precordial leads is the most
important diagnosticsign. Hence, ST
segment elevation in right chest
leads, V1 and V3R-V6R (V3R and
V4R are more sensitive) must be
sought in the presence of inferior
wallinfarction.

Following are the Diagnostic Criteria for

Infarction

B ST segment elevation in V3R or V4R
with a sensitivity of 100% and
specificity of 68%.

B ST segment elevation in V6R and
V7R with 100% sensitivity.

B STsegmentelevationinV1-V3.

B ST segment elevation in V1 and ST
segmentdepressionin V2.

B ST segment depression in V2 :=
50% ST elevationinaVF.

B ST segment elevation in lead Il > ST
elevationinleadl.

Atrial Infarction
The atrial infarction mostly found in
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extensive ventricular myocardial

infarction, and suspect when an atrial

arrhythmia develops in a patient with a

large ventricularinfarction.

Characteristics of atrial infarction

1.
2.

Atrialinfarction occursin 7-17%.
Mostly associated with ventricular
infarction.

Right atrium and appendages are
more involved.

Aluminium phosphate poisoning
mimics atrial infarction.

Atrial arrhythmias, atrial rupture
and thrombus formation are
complications of atrial infarction.

B It occurs in 7-17%. The right atrial
infarction is more common and the
atrial appendage is commonly
affected.

B [solated atrial infarction, which is
rare, usually presents with CHF.

B The ECG changes of atrial infarct are
found in poisoning with aluminium
phosphate.

Following is the ECG diagnostic criteria

proposed by ChiKong Liuetal (1961)

i)  Majorcriteria

Elevation of PTa of > 0.5 mm in V5-
V6 with a reciprocal depression in
V1-V2.

P P

N

Ta

Ta: small negative deflection following

P wave due to atrial repolarization

B Elevation of PTa of > 1.5 mm in any
precordial lead or > 1.2 mm in I-lll
with atrial arrhythmias.
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B Elevation of PTa in | with reciprocal B Occlusion of left anterior
depressioninllandll. descending (LAD) causes
ii) Minor Criteria alone is not anteroseptal and anterior MI.
regarded as an evidence of atrial Proximal LAD occlusion can also
infarction. result in bundle branch block (BBB)
B Abnormal P morphology: Irregular and left anterior fascicular block.
ornotched (M or W) B) Coronary Artery Occlusion and ECG
B PTa depression with reciprocal Correlation
changes B Presence of abnormal Q waves in
leads I, aVL, and V1, V4 associated
PREDICTION OF THE SITE OF CORONARY with LAD occlusion andin leads II. Il
ARTERY OCCULUSION and aVF associated with LCx or RCA
The ECG provides information about the occlusion.
site of occlusion of coronary arteries in B In anterior MI, ST elevation is less
patients with myocardial ischemia or frequentinlead V1thaninleadsV2,
ischemia orinfarction. and V3 Absence of ST in V1 in
A) Occlusion of Coronary Artery anterior MI suggests the presence
B Occlusion of right coronary artery of a large conal branch of RCA
(RCA) causes inferior, posterior, protecting the septum, conversely
posterior, inferoposterior, ST elevation in V1 suggests either
inferolateral, and RV M. absents or small conal branch of RC
B Occlusion of left circumference i)  Predicting RCA or LCx Occlusion in
(LCx) causes posterior and lateral Inferior Wall M
infarctions (posteroapical, B ST segment elevation in Il > Il: RCA
posterlateral, posterobasal, occlusion with a sensitivity of 99%
inferolateral or high lateral MI). and a specificity of 100%, while ST
Occlusion of the dominant LCx segment elevation in Il > [ll: LCx
causes inferoposterior and occlusion with a sensitivity of 93%
posterolateralinfarctions. and a specificity of 100%.
STTTlin|, STTTLin I, 1. PTal > 0.5mm in Vg-Vg
avlL, VgV Il and aVF with L in V4=V,
i ’ 2. PTaT > 1.5mm in any
precordial lead or
> 1.2mmin -1l with
. Tall R, ST! and Lateral with Inferior with | atrial arrhythmia
upright T in or without Q or without Q J‘ 3. PTaTin I with 4 in 1=l
V=V, (T T 4. Irregular or notched
-STTin V7-Vy P (M or W shape)

1

( ) (
L Posterior J*——< Infarction >—> Atrial }
E J
: 1. STT in right
NS Tl_ln ( ‘l' . 'l' precordial leads-
precordial leads |, |  Anteriorwith | | Right V.R V.R
. JU waves in | orwithoutQ § | ventricular | 7| 5 ST in i >
precordial leads 3.STTinV,and STl in V,

depression,T : elevation or upright.

Types and diagnostic criteria of myocardial infarction - { :inverted or
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In inferior infarction, ST elevation in
lead Il > 1lI, especially when
combined with ST elevation in V1 is
a powerful predictor of RCA
occlusion proximal to acute
marginal branch.

In inferior MI with ST elevation in
lateralleadsV5and V6 orlandaVLis
a sensitive and specific marker for
LCxlesion.

Inferior MI with ST depression ion
V1-V3is more often associated with
LCx occlusion (71%) than of RCA
occlusion (40%).

Similarly reciprocal changes (i.e. ST
segment depression) in a aVL
predict LCx occlusion while
reciprocal changes in V4 — V6
predict multivessel occlusion.

Ratio of ST segment depression in
V3 to ST segment elevation in Il has
91% sensitivity and specificity.
<0.5 predicts proximal
occlusion.

0.5 - < 1.2 predicts distal RCA
occlusion.

=1.2 predicts LCx occlusion
Abnormal R in V1 consistent with
posterior infarction is highly specific
for LCx occlusion.

Predicting LAD Occlusion Site in
anterior Wall Infraction

The ECG criteria for localization of
site of LAD occlusion are less
sensitive (50-85%) but are more
specific (90-100%).

LAD lesions proximal to the first
septal branch (S1) have sensitivity
of about 50% and specificity of 90-
100% while LAD lesions proximal to
first diagonal branch (D1) have
sensitivity of about 60% and
specificity of 90%.

LAD lesion distal to S1 have
sensitivity of about 25% and
specificity of 88% while LAD lesions
distal to D1 have low (about 10-

RCA

Care Institute of Medical Sciences

(a)

(i)

(b)

(i)

(i)

20%) sensitivity but are highly
specific (100%).

In anterior MI, presence of
reciprocal ST depression in inferior
leads suggests a proximal LAD
lesion. Similarly ST elevation (also in
leads | and aVl) is predictive of
proximal (proximal to D1) LAD
lesion.

Type Il LAD occlusion is recognized
by the presence of ST depression
with upright Twavesinlead Ill.

STsegment depressionof =1 mmis
inferior leads predicts proximal LAD
occlusion (proximal to septal (S1) or
diagonal (D1) branch).

Following are the ECG predictors of
LAD occlusion proximal to S1
branch.

ST segment elevation in V1 of >
2.5mm
STsegmentelevationina VR
Associated with complete RBBB
STsegmentdepressioninV5

Following is the ECG predictor of
LAD occlusion proximal to D1
branch.

Abnormal QwavesinaVl
STsegmentelevationinlandaVl.

Absence of St depression in inferior
leads predicts mid to distal LAD
occlusion (distalto S1 or D1 branch)
Following is the ECG predictor of
LAD occlusion distal to S1 branch.
Presence of abnormal Q wavesin V4
-V6

Following is the predictor of LAD
occlusiondistalto D1 branch.
STsegmentdepressioninaaVl.
RBBB occurs in 3-29% patients with
AMI, often accompanied by left
anterior fascicular block and LAD is
usually involved.

www.indianheart.com

B The mortality rate is higher in
patients with new onset RBBB than
in those with old RBBB, in contrast
to AMI patients with an old LBBB
have higher mortality than in those
withrecentonset LBBB.

Mlin LBBB

The LBBB

B Affects both early and late phases of
ventricular depolarization

B Alters the sequence of

repolarization, with ST segment and
T wave vectors directed opposite to
QRS complex, producing secondary
ST-T changes

These changes may mask and mimic the
ECG findings of MI Hence the ECG
diagnosis of Ml in the presence of LBBB is
more difficult and sometimes confusing.
Following is the ECG diagnostic criteria of
Mlin presence of LBBB

Based on GUSTO-1 trial (Global
Utilization of Streptokinase and
Tissue plasminogen activatorfor
occluded coronary arteries)

ST segment elevation of = 1mm
with concordant (positive) QRS
complex 5 scores

ST segment depression of = 5 mm
with discordant (negative) QRS
complex 2 scores

ST segment depression of = 1 mm
inV1,V2,0orV3:3scores

For diagnosis a total score of =3 isamust
which vyields a sensitivity of 78% and
specificity of 90%

Other diagnostic ECG criteria which
are less sensitive and specific are as
follows:

R wave regressionfromV1toV4

QS patterninV1-v4
Presence of Q waves
contiguous precordial or limb leads.
Abnormal Q wave should be =

in two
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. - .
20msin V4 or =30 msin V5, V6, I Proximai to S
and ”I ; gLT :2 :Q;Z,Smm Proximal to Dy:
3.8TlinVvg 1. Abnormal Q in avL Distal to Dy: Distal to S;:
Other ECG changes in patients of MI 4. Ml + RBBB 2.8TTin land avL STlinavL Abnormal Q in V4—Vg
with LBBB T—'—J
Ant. MI with Ant. MI with
1. Presence ofabnormal Q waves { Proximal to D, and S, STi of :Iin—l no STLin I, Distal to D; and S,
. . . I, il and aVF Il and aVF
2. Notching of Swaves (Cabrerasign)
3. Regression of R waves in ' :
preco rdia| Ieads (Vl'VG) Proximal occlusion RCA occlusion LAD occlusion @
4. Notching of R waves (Chapman b=, 1 i i J e
Sign) 2.V STL: I STT <0.5 ST lnllll =l T >
STTinti>1 | -
5. LAD Va STtt:Eﬁ;T 0.5 H Distal occlusion ] (MV occ!usion)
= ¢ STl inavL
- Positi . TR Inf. le‘ilh .
ositive TwaveinV5orV6 STL in V.V Vg STL: I Inf. MI with
. . -8 STT =12 > STTinl, avL
B Notching of = 0.05 s in the T or VsV
ascending limb of S wave in V3 or AT
. Mi-tall R in V
V4-V5 (Cabrerasign) all Rin V,
| Notching of = 0.05s in the Predicting coronary artery occlusion (CAQ) from ECG—MV: multi-vessel, Ant.: antgrior, Inf.:
. . . inferior, RCA: right coronary artery, LAD: left anterior descending artery, LCx: left circumflex
aSCGndlng limb of R wave in |, aVL, artery, |: depression, 1: elevation, RBBB: right bundle branch block.
V5 or V6 (Chapmansigh)
; ; ; 18T T =1 in
B Terminal prominent S wave in V5 or COHTCO,GQ;TQ'HS:SP e
2.8TT =5 mm in / -
V6 discoidam QRS: 2p cr(n;;gr'lse;r?;;p Helse
a. 8Tl =1 in V4, V. \ﬁ;
] LAD or Va: 3p AR 1

ECG Diagnosis of Ml Durin :er = ‘ Ant. M

.g g sp:(a);:;ic <.I‘,riteria MlinL BBE |
RV pacing 1
Similar principles apply for the diagnosis ‘ LT Rl | ‘ RV pacing in ‘
of Mlinthe presence of RV pacing. l 1]
. 1. R regression —

Anterior wall Ml during RV pacing:

QS in V,—V, Same criteria ( Inf. MI

without RBBB

2. Ab Qin 2 leads—
« o . =20 ms in V,

Similarto Mlin presence of LBBB. =30 ms UL e
.. . . . 3 ers:
ii. Inferior wall Ml during RV pacing: 3. Upright T in Vg or Vg 1. QR or Qrin

. . . 4. Prominent S in I, 1, avF
RV pacing masks the inferior wall Vg or Vg 2.1Sin avR T |
. . . 5. Cabrera sign 3. Cabrera sign in
Ml. following are ECG criteria for 6. Chapman sign n, avr ‘ GUSTO-1 criteria |

B GUSTO-1criteria

B QR or Qr pattern in inferior leads e N : //"‘\ s ,f"f \ 4 \ N "
with a specificity of 100% but with | v, : - i / 8 / | / SRR N APY, S N
low sensitivity (15%) . 1\/, JL/ i{j

B Normally, RV pacing resultsin QS, R, : o~ i :
or gR pattern in aVR, hence rS | st \lﬂ_ ff f\__ N _f“‘\df,,_,./ H‘\_,A,_
pattern in aVR is diagnostic with a Vel [ / "1 Vs '
specificity of 52% and sensitivity of et it 18 ’ _ jriingen
15% SO Lhcid = = : 1

B Cabrera sigh in Ill, aVF leads is d\f\w/ﬂ,«j{ \\Hf—‘\,/ \”\,{\*/JJ/\"N
insensitive. AT ' '

Anterior wall M| with LBBB—Discordant ST elevation in V,—V.

diagnosis of inferior wall Ml during
RV pacing:

Diagnosis of myocardial infarction (MI) in bundle branch blocks (LBBB and RBBB) and
during right ventricular pacing—Ant.: anterior, Inf.: inferior, GUSTO: Global Utilization of
Streptokinase and Tissue plasminogen activator for Occluded coronary arteries.
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Endovascular Cases at CIMS

Case-1 : Left Internal Carotid Artery

64 year male, Hypertension, DM, CRF, S/P
CABG, Carotid Doppler was suggestive of
60 % left ICA lesion. Angio reviled 80 %

lesion. Patient was symptomatic.

Case-2 : Left Internal Carotid Artery

78 year male, Carotid Doppler was
suggestive of 80 % left ICA lesion. Angio
reviled ulcerated and calcified tortuose
lesion. Patient was differed by surgeons
due to high risk other co-morbit
conditions. Successful angioplasty with
help of distal protection device was done.

Case-3 : Right Internal Carotid Artery
(Asymptomatic)

69 year male, C/O DM for 20 years. On
routine body check up found to have
80 % right ICA lesion. Angio reviled the
same and angioplasty was done
successfully.

Case-4 : Left ICA PTA + Stenting Done
65 year male, C/O HTN for 3-4 years,
Right hemparesis on 13/07/09, CT Angio :
left ICA 90 % lesion. Lesion was ulcerated
at the origin of left ICA. Distal protection
device (angioguard) was used. Followed
by which stenting was done with self
expandable stent.

Case-5 : Bilateral common iliac artery
Patient had severe Left Lower Limb
Claudication. Angio reviled 90 % left CIA
occlusion and 80 % right CIA. Bilateral CIA
stenting was done with good end result.

Patient become Asymptomatic.

Case-6 : PTA + Stenting of Right
Popliteal Artery done

Patient has sudden occlusion of right
popliteal artery with severe rest pain and
ischemic changes in right lower limb.
Successful plasty with long balloon (PTA)
was done. Patient limb was salvaged.

Case-7 : Left Subclavian Artery
Patient presented with symptoms of
subclavian steal. On investigation was found £
to have disparity in radial pulse and
pressure. His angio revealed 100 % occurred
left subclavian artery. Stenting was done
successfully. Patient was releaved of his
symptoms.

Case-8 : PTA + Stenting in Right Aorta
Carotid bypass graft

A patient of Takayasu's disease with
Occluded B/L Subclavian Arteries had
recurrent syncope post Aorto Right Carotid
Bypass (PTFE Graft 7mm) Critical Stenosis in
graft at its origin. Successful plasty with
distal protection of only surviving graft was
done.

Case-9 : Right ICA using MOMA device
MOMA device - an proximal protection
device, which blocks antegrade flow in artery
and thereby prevent spilage of emboli to
distal vessel. A new tool in carotid
angioplasty procedure. Done very rarely in
our country was used in this patient of Right
internal carotid artery block and
subsequently stenting it. Procedure was
completed with excellent end result.

Case-10 : Total Occlusion of Right
Common Iliac Artery.

60 year old male with severe Claudication
pain. Totally occluded right CIA was open
with a specialize device (PIONEER) an ultra
sound guided re-entry device. Double
barrel technique was used for stenting

with excellent end result.
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Endovascular Peripheral Workshop
January 3-4, 2013

Dr. Nilesh Balar Dr. Rajesh Dave
MD, FACS MD, FACC, FSCAI
USA USA

Abdomina
Arteries

Limb Vessel . .
Intervention Dr. Ashit Jain Dr. Sameer Mehta

MD MD, FACC, MBA
USA USA

CIMS - The Heart Care Clinic Team has done over hundreds of Endovascular cases
including a very large number of carotid interventions over the last few years.

Patients who are eligible :

® Carotid Artery Stenosis ® Uterine fibroids ® Thoracic Abdominal Aortic Aneurysms
® Renal Artery Stenosis ® Vascular malformations ® Mesenteric Disease
® Acute Limb Ischemia ® Venous insufficiency and venous ulcers @ Catheter-Based Interventions for Failing
® Critical Limb Ischemia ® Claudication Hemodialysis Accesses
® \Varicose Veins ® Aortoiliac occlusive disease ® Infrapopliteal Peripheral Arterial Disease
® Dialysis access procedures ® Femoropopliteal Disease ® Intracranial Arterial Stenotic Disease
® Pulmonary embolism ® Brachiocephalic Arterial Disease ® Vertebral Arterial Disease
® Thoracic outlet syndrome ® Venous Thromboembolic Disease
Patients will be provided following FREE services:

1. Consultation 2. ABI 3. Doppler (Arterial or Varicose Veins - if indicated)

Daily screening camp of the You may call any of our CIMS Cardiologists or Vascular Surgeons listed on the front page
concerned patients is being held Organized by CIMS Hospital : Nr. Shukan Mall, Off Science City Road, Sola,
from November 1, 2012 onwards el CIM S® Ahmedabad-380060. Ph.: +91-79-2771 2771-75 (5 lines)

at CIMS HOSpita|. Care Institute of Medical Sciences For appOintment call : +91-79-3010 1200, 3010 1008
Time : 2.00 pm - 6.00 pm AL CIMS... we care Mobile : +91-98250 66661 or email on opd.rec@cims.me

®
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For more information log on to
P, g g ey www.cimscon.com email : cimscon@cims.me
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CIMS Hospital : Nr. Shukan Mall, Off Science City Road, Sola, Ahmedabad-380060.
Ph.: +91-79-2771 2771-75 (5 lines) For appointment call : +91-79-3010 1200, 3010 1008
Mobile : +91-98250 66661 or email on opd.rec@cims.me
email : info@cims.me web : www.cims.me

Ambulance & Emergency : +91-98244 50000, 97234 50000, 90990 11234
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