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Simultaneous tombstone ST elevations in Anterior and Inferior Leads
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ABSTRACT

ECG changes of ST elevation and reciprocal ST depressions are necessary
for diagnosis of ST elevation myocardial infarction which requires urgent
revascularization. Thereciprocal changesare crucial and help to differentiate
from other conditions like pericarditis. However, sometimes in myocardial
infarction ST elevations can occur in both anterior and inferior leads which
are electrically opposite leading to a confounding situation.
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INTRODUCTION Simultaneous ST elevation is possible in
the anterior and inferior leads (which are
electrically opposite) and has been previously
been described to occur due to isolated

ECG is an important tool in localizing the
culprit artery during myocardial infarction,

which helps us in planning our approach for . . .
revascularization and in prognostication. mvolvemeqt of pr9x1ma1 right coronary artery
Traditionally ST elevation myocardial (RCA) or mid to distal left anterior descending

infarction (STEMI) is associated with ST (LAD) artery." Both these patterns of infarction
elevation in the corresponding leads and ' typically associated with limited left
reciprocal ST depression in the electrically ventricular involvement and have relatively
opposite leads due to the orientation of the good prognosis.

injury current.
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Rarely patients with simultaneous ST
elevations in anterior and inferior leads can
have dual culprit lesions which are associated
with increased infarct size, worse LV function,
and increased mortality risk and conduction
disturbances. We describe one such case where
a patient presented with cardiogenic shock
and dual culprit of the RCA and LAD.

CASE SUMMARY (STUDY)

A male in his early forties, smoker and
diabetic, presented to the hospital with severe
retrosternal chest pain of 1 hour duration.

Pain was radiating to his left hand and was
associated with diaphoresis and nausea. He
did not have any family history of cardiac
illness. On examination, his blood pressure
was 80/40mm Hg, pulse was 40/minute.
Auscultation revealed Dbilateral basilar
crepitations. The ECG at presentation (Figure
1) shows atrio-ventricular dissociation and
complete heart block. There are significant ST
elevations in the form of tombstone pattern
in the precordial leads V3-V6 and inferior
leads II, Il and aVF. There are significant ST
depressions in leads aVL and aVR.
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Figure 1: Twelve lead ECG at presentation

He was stabilized with a temporary
transvenous pacemaker and started on
inotropic support after which hemodynamic
status improved. Echocardiography revealed
significant involvement of both anterior
and inferior territories with severe left
ventricular dysfunction. After loading with
dual antiplatelets and statin, the patient
underwent urgent coronary angiography
which revealed complete cutoff of both mid

LAD and proximal RCA with thrombus
staining in both arteries (Figure 2A, 2B). There
were no collaterals to either artery. Since the
patient had 2 culprit arteries they were tackled
sequentially. RCA was revascularized with a
drug eluting stent. During revascularization
of the LAD, patient had refractory ventricular
fibrillation, worsening of cardiogenic shock
and subsequently succumbed to his illness.

Figure 2: Coronary angiography revealed complete cut-off of mid LAD (Figure A) and proximal RCA (Figure B) with thrombus staining
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DISCUSSION

Simultaneous ST elevation in the anterior and
inferior leads has previously been described to
occur due to isolated involvement of proximal
RCA or mid to distal LAD."?

The predominant involvement of right
ventricle, as represented by leads V1 and V2,
due to RV dilatation and limited inferior wall

involvement may explain the simultaneous
anterior and inferior ST elevations in proximal
RCA occlusion.? Likewise, the involvement
of distal LAD, especially the wrap around
type supplying the inferior wall, might lead
to limited anterior wall involvement and
similar ECG findings.! The findings from case
series including at least 10 patients have been
enumerated in Table 1.

Table 1: Case series of 10 or more patients with simultaneous anterior and inferior ST elevations

Number of

Author . Important findings P value
patients
Sadanandan ef al' o « ST elevation in V12V3 - likely Proximal RCA culprit 0.001
* Sum of ST elevation in inferior leads >7mm - likely Proximal RCA culprit 0.0001
Yip et al® 37 * Proximal RCA culprit - Mean ST segment elevation in inferior leads 11mm 0.0001
e Culprit proximal RCA - higher risk of cardiogenic shock 0.004
Alzand et al 0 * Tombstone ST elevations in precordial leads - likely Distal LAD culprit -
e ST elevation in lead III > II - likely proximal RCA culprit 0.09
Jim et al” * ST elevation in V6 = 2mm - likely Distal LAD culprit 0.005
49 * ST elevation in V2> V3 - likely Proximal RCA culprit 0.000
* ST depression in aVL > 1mm - Likely Proximal RCA culprit 0.002

In our patient, ST elevation in lead V1 is
less than that of V3 suggestive of distal LAD
involvement (Table 1). But, the ST elevations in
the inferior leads are equal to that of precordial
leads V3-V6 and are of tombstone pattern.’
The complete heart block further muddles the
picture as it can present with both inferior and
anterior myocardial infarction.

About 2-3% of STEMI can present
with multiple culprit arteries presenting
challenges in localisation.*® The most common
combination of multiple culprit arteries is LAD
and RCA, and about a third of these patients
present with cardiogenic shock.* Causes of

concurrent thrombosis in multiple coronaries
include simultaneous plaque rupture,
hypercoagulable states, coronary embolism
and use of drugs like cocaine. The most
common pathological mechanism proposed is
the effect of the inflammatory milieu during
infarction on multiple vulnerable plaques.®
Previouslarge studies with Intra-Aortic Balloon
Pump (IABP) and Extra corporeal membrane
Oxygenation (ECMO) have shown no benefit,
while the recent DANGER SHOCK study has
shown benefit with Impella in cardiogenic
shock caused by myocardial infarction.”

ST elevation in anterior and inferior leads

Check ST elevation in V1 and V3
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Likely dual culprit of distal LAD
and proximal RCA

Figure 3: Algorithm to localize the culprit artery in presence of simultaneous anterior and inferior ST elevations
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The presence of equal magnitude
tombstoning ST elevation in both inferior and
precordial leads, significant ST depression
in lead aVL and ST elevation in V1 less than
V3 suggest the presence of multiple culprit
arteries in our case. We propose an algorithm
to identify the culprit artery in simultaneous
ST elevations in anterior and inferior leads
(Figure 3) 1,8,9,10. This case reiterates the
importance of ECG in identifying the culprit
vessel and shows that even in unusual cases,
careful ECG analysis will lead us on the right
path.

CONCLUSION

The presence of simultaneous ST elevations
in the anterior and inferior leads can occur
both with single culprit artery and with
multiple culprit arteries. Patients with multiple
culprit arteries have worse LV function and
prognosis and are more likely to present
with cardiogenic shock. ECG is an important
tool at our disposal in localizing the culprit
artery in these confounding cases. Presence of
tombstone ST elevation in the inferior leads,
equal ST elevation in both inferior and anterior
leads and ST elevation in V1 less than V3 is
suggestive of dual culprit lesions. There is
limited evidence about the benefit of Impella
as a hemodynamic support device in these
patients.

Conflict of Intestate: None
Funding: None

Ethics Declaration: Informed consent
was taken from the patient’'s family for
publication as the patient expired during the
course of treatment.

REFERENCES

1. Sadanandan S, Hochman JS, Kolodziej A, et
al. Clinical and angiographic characteristics
of patients with combined anterior and
inferior ST-segment elevation on the initial
electrocardiogram during acute myocardial
infarction. Am Heart ]. 2003 Oct;146(4):653-61.

10.

Zheng ], Lin ], Shen N, et al. Proximal complete
occlusion of right coronary artery presenting
with precordial ST-segment elevation: A
case report. Medicine (Baltimore). 2016
Oct;95(41):e5113.

Guo XH, Yap YG, Chen L], et al. Correlation
of coronary angiography with “tombstoning”
electrocardiographic pattern in patients after
acute myocardial infarction. Clin Cardiol. 2000
May;23(5):347-52.

Pollak PM, Parikh SV, Kizilgul M, et al. Multiple
culprit arteries in patients with ST segment
elevation myocardial infarction referred for
primary percutaneous coronary intervention.

Am ] Cardiol. 2009 Sep 1,104(5):619-23.

Goel S, Narang R, Gawalkar AA. Challenges
in localisation of culprit artery in STEMI. ]
Electrocardiol. 2025 Feb 21;90:153901.

Rioufol G, Finet G, Ginon I, et al. Multiple
atherosclerotic plaque rupture in acute coronary
syndrome: a three-vessel intravascular ultrasound
study. Circulation. 2002 Aug 13;106(7):804-8.
Meller JE, Engstrem T, Jensen LO, ef al; DanGer
Shock Investigators. Microaxial Flow Pump or
Standard Care in Infarct-Related Cardiogenic
Shock. N Engl ] Med. 2024 Apr 18;390(15):
1382-1393.

Yip HK, Chen MC, Wu CJ ef al. Acute myocardial
infarction with ST-segment
elevation in the precordial and inferior leads:
evaluation of anatomic lesions and clinical
implications. Chest. 2003 Apr;123(4):1170-80.
Jim MH, Chan AO, Tang MO et al. Angiographic
and clinical implications of combined ST-
segment elevation in anterior and inferior leads
in acute myocardial infarction. Clin Cardiol.
2009 Jan;32(1):21-7.

Alzand BS, Gorgels AP. Combined
anterior and inferior ST-segment elevation
Electrocardiographic differentiation between
right artery with
predominant right ventricular infarction and
distal left anterior descending branch occlusion.
J Electrocardiol. 2011 May-Jun;44(3):383-8.

simultaneous

coronary occlusion

JCMS / Volume 11 Number 2/May - August 2025



