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Territorial longitudinal strain discloses the

culprit vessel in a patient with non-ST-segment

elevation acute coronary syndrome
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Figure 1 Upper panel shows 12-lead-electrocardiogram obtained at admission. Middle panels show echocardiographic images: (A) Bull’s eye pre-
senting strain values corresponding to each myocardial segment and the GLS value. Segments delineated by the yellow mark represent the territorial
longitudinal strain relative to the myocardial portion vascularized by circumflex artery. (B–D) Myocardial deformation images in apical four-, two-, and
three-chamber views, respectively. Lower panels show invasive coronary angiograms: (E) Patent right coronary artery; (F, G) patent left anterior
descending and occluded circumflex artery (arrows); (H) patent circumflex artery after percutaneous transluminal coronary angioplasty.
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A 64-year-old patient was admitted with chest pain hypothetically
attributed to gastro-oesophageal reflux. The 12-lead-electrocardio-
gram showed sinus rhythm at 61 b.p.m. and non-specific left ventricle
(LV) repolarization changes. The diagnosis of non-ST elevation myo-
cardial infarction (NSTEMI) was ascertained with the evidence of a
high level of hs-TnI of 23 930.4 pg/mL (99th percentiles of hs-TnI in
the normal subject was 74.9 pg/mL). The echocardiographic exam
revealed the absence of LV wall motion abnormalities (wall motion
score index =1) with preserved left ventricular ejection fraction =
50% (Videos 1 and 2). Territorial longitudinal strain-left anterior

descending (TLS-LAD), -right coronary artery (TLS-RCA), and -left
circumflex artery (TLS-CX) were -18, -16, and -11.7, respectively
(Figure 1). The Global Longitudinal Strain (GLS) was -14.8.

At invasive coronary angiography, right coronary was mildly dis-
eased, the left main presented with a short non-significant stenosis of
25–30% at bifurcation, left anterior descending showed a brief sten-
osis less than 50% at the level of the middle tract and CX was
occluded immediately after the origin. The patient underwent percu-
taneous coronary angioplasty and stent implantation (PCIþDES) on
Cx-OM2 with thrombolysis in myocardial infarction Grade III flow at
the end of the procedure. Left circumflex artery was demonstrated
to be a non-dominant vessel.

In the setting of NSTE-ACS patients, the conventional echocardio-
graphic assessment may reveal regional myocardial wall motion ab-
normality of the LV as well as the absence of kinetic alteration (25–
76% of cases).1 Speckle tracking echocardiography (STE) is a vali-
dated and accurate technique able to detect subtle changes in the re-
gional systolic LV function.2 In this case, coronary-specific
quantification of myocardial deformation by STE revealed the LCX as
the culprit vessel irrespective of visual wall motion evaluation.

Strain imaging would be of additional benefit in clinical practice
since patients affected by myocardial infarction often present with
multiple unstable lesions and sometimes more than one culprit le-
sion.3 Current guidelines recommend invasive coronary angiography
within 24 h of hospitalization of NSTEMI, but increased demands on
hospital systems mean that additional clinical factors need to be con-
sidered to prioritize patients. Territorial longitudinal strain may pro-
vide an additional tool that is very fast, non-invasive, and easily
accessible to help prioritize the timing of coronary angiography.
However, the use of TLS in this setting has not been validated, and
further studies are needed.
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Video 1 Shows two-apical chamber view showing a lack of region-
al wall motion abnormalities.

Video 2 Shows three-apical chamber view showing a lack of re-
gional wall motion abnormalities.
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