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Case Reports
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Abstract
An 86-year-old woman being treated for metastatic breast cancer developed severe chest pain at rest during 
a follow-up visit at a hospital’s outpatient oncology clinic. An electrocardiogram showed severe ST-segment 
elevation. The patient was given sublingual nitroglycerin and was transferred to the emergency department. 
Diagnostic coronary angiography revealed moderate coronary artery disease with calcific stenoses and tran-
sient spastic occlusion of the left anterior descending coronary artery. For this patient, sublingual nitro-
glycerin aborted the spastic event and apparent transient takotsubo cardiomyopathy. Chemotherapy can 
potentially cause endothelial dysfunction and increased coronary spasticity, which could result in takotsubo 
cardiomyopathy.
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Introduction

The traditional, dominant assumption about the mechanism of transient takotsubo cardiomyopathy (TTC)1 
is that sudden catecholamine surge, regardless of its origin, produces transient cardiomyopathy that disap-
pears spontaneously and completely over a 1- to 3-month period. The presence of coronary artery disease 

(CAD) has traditionally been considered an exclusion criterium for diagnosing TTC-like syndrome.2 Nonetheless, 
angiographic imaging by Napp and colleagues3 clearly documents the presence of CAD in a significant proportion 
of patients with TTC.

Our group’s initial clinical experience with acetylcholine testing of endothelial dysfunction supports the notion 
that coronary spasm could be the essential initial pathophysiological mechanism causing myocardial ischemia and 
secondary stunning (or TTC).4-6 This report presents a case (exceptionally observed at start of a TTC episode) that 
appears to document unusually clearly the fundamental role of spasm in producing a TTC-like event and the role 
of early nitroglycerin administration in aborting the event.

Case Report

An 86-year-old woman of Japanese ethnicity came to the outpatient oncology clinic for evaluation and treatment 
of newly diagnosed breast cancer with multiple organ metastases. Her history included remote cigarette smoking, 
untreated hyperlipidemia (but no CAD diagnosis), and remote colon cancer (in remission). She had begun to exhibit 
severe deterioration of her clinical status, including cachexia, and was advised to undergo aggressive chemotherapy. 
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Treatment was initiated in the outpatient oncology 
clinic and included vinorelbine, cisplatin, trastuzumab, 
pertuzumab, paclitaxel, and romiplostim. She tested 
negative for COVID-19.

During a follow-up 1 week after she began treatment, 
the patient experienced sudden-onset severe chest pain, 
dyspnea, new-onset moderate hypertension (190/95 
mm Hg), and tachycardia (130 bpm during the upset). 
Electrocardiography (ECG) revealed monophasic 
6-mm ST-segment elevation complexes in the V1 to V6 
precordial leads (Fig. 1A). Sublingual nitroglycerin ad-
ministration (800 μg) quickly resolved the chest pain 
and dramatically improved the ST changes to almost 
normal in approximately 1 minute (Fig. 1B). She was 
transferred immediately to the hospital’s emergency 
department.

The patient was pain free at hospital admission (30 min-
utes after onset). Blood pressure was low (85/60 mm 
Hg), probably because of nitroglycerin’s effects. Portable 
echocardiography revealed extensive anteroapical/lateral 
hypokinesia (left ventricular ejection fraction [LVEF] 
was approximately 30%). A high-sensitivity troponin 
assay showed a mildly elevated level (34 ng/L) at ad-
mission, but 18 hours later, it had increased to 1,948 
ng/L. Similarly, basic natriuretic protein levels were 113 
pg/mL at admission and 1,530 pg/mL the next day. Her 
ECG ST changes had normalized completely by day 2 
(Fig. 1C).

Despite the patient’s poor prognosis, her family wished 
to proceed with diagnostic coronary angiography, along 
with percutaneous coronary intervention if indicated 
and if anticipated to be low risk. Angiography revealed 
moderately severe atherosclerotic stenosis (80%; 16 mm 
long) of the postdiagonal left anterior descending coro-
nary artery. Intravascular ultrasonography confirmed 
that the culprit stenosis was complicated by calcium, 
lipid deposits, and probably some clots, with an eccen-
tric residual small lumen opposite the complex plaque, 
subjacent to a plaque-free arterial wall segment (Fig. 2A 
and 2B).

The patient and family wished to proceed with the 
percutaneous stent intervention, which was completed 
without complications. However, postrevascularization 
runoff was sluggish, suggesting persistent microvascular 
dysfunction. A transthoracic echocardiogram obtained 
20 hours after onset showed impaired apical function 
(akinetic, symmetrical inferoapical, and lateroapical 
segments involving approximately 25% of the left ven-

tricular circumference; LVEF, 40%) (Fig. 3A). At 44 
hours, a contrast transthoracic echocardiogram showed 
complete left ventricular recovery, with an LVEF of 
60% (Fig. 3B).

The patient and her family opted for a protocol of pal-
liative treatment only, given her cachexia and the ex-
haustion of available oncological treatments. She died 
2 days later.

Discussion

This cardiac episode was interpreted as (1) de novo onset 
of acute coronary syndrome in a patient with previously 
asymptomatic CAD during aggressive chemotherapy 
for stage IV metastatic breast cancer7; (2) probable en-
dothelial dysfunction onset6 leading to spontaneous 
coronary spasm (sudden onset of angina and anterior 
ST-segment elevation) that resolved substantially, quick-
ly, and dramatically after early sublingual nitroglycerin 
administration; (3) residual CAD-related asymmetric 
stenosis; and (4) a probable episode of nitroglycerin-
aborted TTC, suggested by persistent near akinesia 
(symmetrical apical stunning) early after stenosis reso-
lution (nitroglycerin and angioplasty). The episode re-
solved after 44 hours, which is early for typical TTC.

In this case, a TTC diagnosis is unfortunately circum-
stantial and would have required acetylcholine testing 
to confirm whether abnormal spasticity was present and 
caused by new-onset endothelial dysfunction.6-8 Tran-
sient takotsubo cardiomyopathy is transiently reproduc-
ible by acetylcholine testing, which frequently replicates 
coronary spasm and transient myopathy pathophysiol-
ogy.6-8 This patient’s hemodynamic instability contra-
indicated acetylcholine testing. In her case, CAD did 
not seem to be able to prevent TTC manifestation (by 
inducing a stenting effect6), and catecholamine-based 
pathophysiology did not appear to be the initial caus-
ative factor but rather a concomitant, secondary ele-
ment.1,3

This case is especially interesting to students of TTC 
because it highlights spasm in the early phase of TTC 
that sublingual nitroglycerin was able to interrupt. The 

Abbreviations and Acronyms

CAD coronary artery disease
ECG electrocardiography
LVEF left ventricular ejection fraction
TTC transient takotsubo cardiomyopathy
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Fig. 1 Electrocardiogram 
tracings obtained at 3 time 
points: A) at onset of chest 
pain (monophasic ST-seg-
ment elevation), B) early after 
administration of sublingual 
nitroglycerin (improved ST-
segment elevation), and C) 2 
days after probable transient 
takotsubo cardiomyopathy 
onset.
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Fig. 2 A) An IVUS still-frame image of the proximal LAD segment shows a cross-section of the LAD that is partially normal, 
opposite a section of the arterial wall that has been invaded by eccentric calcifications and thick atherosclerotic buildup. 
It is implied that 1 part of the LAD wall (presenting IVUS-based pulsatile pattern, at star in panel B was able to express spastic 
contraction (inactive under the effect of nitroglycerin at the time of angiography). B) Angiogram of the LAD after nitroglycerin 
palliation of chest pain. Note that the culprit artery is now patent but chronically stenosed. Star indicates site of worst 
stenosis.  
 
Supplemental motion image is available for Figure 2A. 
 

Fig. 3 A) Transthoracic echocardiogram shows apical akinesia 20 hours after onset. B) Transthoracic echocardiogram with 
contrast agent shows complete resolution of akinesia at 44 hours. 
 
Supplemental motion image is available for Figure 3A. 
 
Supplemental motion image is available for Figure 3B.
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presence of CAD may have been compatible with severe 
coronary spasm in this portion of the left anterior de-
scending coronary artery, leading to reversible occlusion 
at an eccentric plaque. The main reason to publish this 
case is because spasm was recently proposed to be the 
essential mechanism leading to TTC because of a re-
versible, total occlusion of coronary arteries that usually 
resolves spontaneously before the patient is admitted to 
the hospital (and who typically is found with “normal” 
coronary arteries).6 Quick administration of nitroglyc-
erin can be quite effective in interrupting and resolving 
a full manifestation of TTC. This is rarely possible in 
cases that start at home, in the absence of a culture of 
emergency vasodilatation.
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