wJ

World Journal of
Cardiology

Submit a Manuscript: http:/ /www.wjgnet.com/esps/
Help Desk: http:/ /www.wjgnet.com/esps/helpdesk.aspx
DOI: 10.4330/ wjc.v6.i5.338

World | Cardiol 2014 May 26; 6(5): 338-344
ISSN 1949-8462 (online)
© 2014 Baishideng Publishing Group Inc. All rights reserved.

SYSTEMATIC REVIEW

Heart and lung, a dangerous liaison-Tako-tsubo
cardiomyopathy and respiratory diseases: A systematic

review

Roberto Manfredini, Fabio Fabbian, Alfredo De Giorgi, Marco Pala, Alessandra Mallozzi Menegatti,
Claudia Parisi, Elisa Misurati, Ruana Tiseo, Massimo Gallerani, Raffaella Salmi, Eduardo Bossone

Roberto Manfredini, Fabio Fabbian, Alfredo De Giorgi, Mar-
co Pala, Alessandra Mallozzi Menegatti, Claudia Parisi, Elisa
Misurati, Ruana Tiseo, Clinica Medica, Azienda Ospedaliera-
Universitaria of Ferrara, 44124 Cona, Ferrara, Italy

Massimo Gallerani, 1" Internal Medicine Unit, Azienda Os-
pedaliera-Universitaria of Ferrara, 44124 Cona, Ferrara, Italy
Raffaella Salmi, 2™ Internal Medicine Unit, Azienda Ospedalie-
ra-Universitaria of Ferrara, 44124 Cona, Ferrara, Italy

Eduardo Bossone, Cardiology Unit, Azienda Ospedaliera-
Universitaria of Salerno, 84131 Salerno, Italy

Author contributions: Manfredini R and Bossone E equally
contributed to the work; Manfredini R, Fabbian F, Gallerani M,
Salmi R, Bossone E designed the research; De Giorgi A, Pala M,
Mallozzi Menegatti A, Parisi C, Misurati E, Tiseo R searched
the available literature, found the articles, and performed the
research; Manfredini R, Fabbian F, De Giorgi A, Pala M, Mal-
lozzi Menegatti A, Parisi C, Misurati E, Tiseo R analyzed the
data; Manfredini R, Fabbian F, Bossone E, Gallerani M wrote the
paper; Manfredini R, Fabbian F, De Giorgi A, Pala M, Mallozzi
Menegatti A, Parisi C, Misurati E, Tiseo R, Gallerani M, Salmi
R, Bossone E revised critically the manuscript for intellectual and
conceptual content, and approved the final version; Manfredini R
collected funds.

Supported by A scientific grant (FAR—Fondo Ateneo Ricerca)
from the University of Ferrara, Italy (in part)

Correspondence to: Roberto Manfredini, MD, Clinica Medi-
ca, Azienda Ospedaliera-Universitaria of Ferrara, Via Aldo Moro
8, 44124 Cona, Ferrara, Italy. roberto.manfredini@unife.it
Telephone: +39-0532-237166 Fax: +39-0532-236816
Received: December 21,2013 Revised: March 11, 2014
Accepted: April 17,2014

Published online: May 26, 2014

Abstract

AIM: To investigate the possible association between
Tako-tsubo cardiomyopathy (TTC)-a reversible clini-
cal condition mimicking an acute myocardial infarction
characterized by multifactorial pathophysiologic mecha-
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nisms- and respiratory system diseases.

METHODS: We systematically searched PubMed and
EMBASE medical information sources, to identify the
different triggering causes, limiting our search to ar-
ticles in English. The search keywords were: “tako-tsubo
cardiomyopathy”, “takotsubo”, “takotsubo cardiomyopa-
thy”, “broken heart syndrome”, “stress-induced cardio-
myopathy”, “apical ballooning syndrome”, and “ampulla
cardiomyopathy in combination with respiratory dis-
eases, lung, pulmonary disease. For each kind of dis-
ease, we registered: author, year and country of study,

patient sex, age, concurring situation, and outcome.

RESULTS: Out of a total of 1725 articles found, we se-
lected 37 papers reporting a total of 38 patients. As ex-
pected, most patients were women (81.6%), mean age
was 65 £ 10 years. Outcome was favorable in 100% of
cases, and all the patients have been discharged un-
eventfully in a few days.

CONCLUSION: An association between respiratory
diseases and TTC is likely to exist. Patients with severe
respiratory diseases, due to the high dosages of B:-
agonists used or to the need of invasive procedures,
are highly exposed to the risk of developing TTC.

© 2014 Baishideng Publishing Group Inc. All rights reserved.

Key words: Tako-tsubo cardiomyopathy; Stress car-
diomyopathy; Respiratory diseases; Lung; Chronic ob-
structive pulmonary disease; Asthma

Core tip: This is the first study evaluating the asso-
ciation between respiratory diseases and Tako-Tsubo
cardiomyopathy (TTC). Patients with severe respiratory
diseases, due to the high dosages of B2-agonists used
or to the need of invasive procedures, are highly ex-
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posed to the risk of developing TTC. Thus, in these pa-
tients a certain caution should maintained, along with
a special alertness in suspecting and recognizing this
particular disease.

Manfredini R, Fabbian F, De Giorgi A, Pala M, Mallozzi Me-
negatti A, Parisi C, Misurati E, Tiseo R, Gallerani M, Salmi R,
Bossone E. Heart and lung, a dangerous liaison-Tako-tsubo cardi-
omyopathy and respiratory diseases: A systematic review. World
J Cardiol 2014; 6(5): 338-344 Available from: URL: http://www.
wjgnet.com/1949-8462/full/v6/i5/338.htm DOI: http://dx.doi.
org/10.4330/wjc.v6.15.338

INTRODUCTION

Tako-tsubo cardiomyopathy (broken heart syndrome)

Tako-Tsubo cardiomyopathy (IT'TC) is a reversible clini-
cal condition mimicking an acute myocardial infarction
(AMD)". The original Japanese term “tako-tsubo” indi-
cates the particular shape of the end-systolic left ventricle

in ventriculography resembling that of the round-bottom
and narrow-neck pot used for trapping octopuses.
Other terms have been used to define this cardiac entity,
Z.e., “apical ballooning”, “acute stress cardiomyopathy” or
“broken heart”. Typical presentation involves chest pain
and/or dyspnea, transient ST-segment elevation on the
clectrocardiogram (ECG), and a modest increase in cat-
diac troponinm.

The Mayo clinic diagnostic criteria include: (1) tran-
sient hypokinesis, akinesis or dyskinesis in the left ven-
tricular mid segments with or without apical involvement;
regional wall motion abnormalities that extend beyond
a single epicardial vascular distribution; and, frequently
but not always, a stressful trigger; (2) absence of obstruc-
tive coronary disease or angiographic evidence of acute
plaque rupture; (3) new ECG abnormalities (ST-segment
elevation and/or T-wave inversion) or modest elevation
in cardiac troponin and, and (4) absence of myocarditis
or pheochromocytoma!’,

Although TTC is still underdiagnosed, the current
prevalence estimate is approximately 1% to 3% (even
6% to 9% in women) of all acute coronary syndromes'".
The mean age ranges from around 60 to 75 years, both in
men and women', but its occurrence is much more likely
(approximately 90%) in postmenopausal women'. After
a first finding on a large cohort of patients in Italy”, a
precise temporal periodicity has been reported, character-
ized by highest occurrence peaks during morning hours
and summer months®”, Interestingly, quite similar to
AMI, Monday seems to be a critical day for onset.

Even if TTC is frequently characterized by dra-
matic clinical presentation and urgent presentation to
the Emergency Department, the prognosis is generally
favorable, with a rapid short-term improvement of left
ventricle systolic function'"". According to several studies,
in-hospital mortality rates range from 0% to 8%, with

higher mortality rates for males than females'”.
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Multifactorial pathophysiologic mechanisms are likely
to be involved, but the most accepted pathogenic hypoth-
esis considers a rapid elevation of circulating catechol-
amine, triggered by emotional and/or physical stress, as
1 Tn fact, the major determinants of
sympathetically mediated myocardial reversible dysfunc-
tion in patients with TTC include all the direct effects
of catecholamines upon the myocardium, i.e. cellular

a key mechanism

damage, contraction band necrosis, defects in perfusion,
altered cellular metabolism, and negative inotropic effects
of epinephrine »iz stimulation of the cardioprotective [B2-
adrenergic receptors-Gi signaling pathwayﬂs]. It has been
recently shown that the apical ventricular region has a
greater 32:31 adrenoceptor ratio, with a higher respon-
siveness and vulnerability to sympathetic stimulation!".
Again, the different occurrence of wall motion abnor-
malities could be explained by interindividual anatomical
differences in the distribution of [-adrenergic recep-

17,18
tors[ : ].

Broken heart and broken lung: Is there a relationship?
The clinical onset of TTC is usually preceded by an emo-
tional and/or physical stress with a similar distribution
in approximately two-thirds of the patients. A long list
of stressors has been reported, and this is continuously
updated. Men seem to be more prone to physical stress
and women to emotional stress' . Among emotional
stressors, for example, death or severe illness of a fam-
ily member, receiving bad news, financial loss, move to a
new residence, natural disasters, dispute or litigation, car
accident, assault, surprise party, public speaking, and so
on"!, Among physical stressors, surgery, cardiovascular
procedures, medications and illicit drugs, and medical
conditions, including gastroenterologic, endocrine, hema-
tologic, renal, infectious, and neurologic diseases”. Thus,
we aimed to more-in-depth investigate the relationships
between TTC and respiratory diseases.

MATERIALS AND METHODS

We systematically searched PubMed and EMBASE medi-
cal information sources, to identify the different trigger-
ing causes, limiting our search to articles in English. The
search keywords were: “TTC”,; “takotsubo”, “takotsubo
cardiomyopathy”, “broken heart syndrome”, “stress-
induced cardiomyopathy”, “apical ballooning syndrome”
and “ampulla cardiomyopathy in combination with respi-
ratory diseases, lung, pulmonary disease. Further papers
were sought by means of manual search of secondary
sources, including references from primary articles. For
each kind of disease, we collected a set of data, including
author, year of publication, country where the study was
performed, and patient sex, age, concurring situation, and

outcome.

RESULTS

Out of a total of 1725 articles found (1341 with the
precise MeSH term (Takotsubo cardiomyopathy), we se-
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Table 1 Respiratory symptoms or diseases and Tako-tsubo cardiomyopathy: Synopsis of published case reports

Symptom/disease Gender, age Concurring condition TTC outcome Country Ref.
or)
COPD
Dyspnea Female, 57 COPD Favorable United States Pezzo et al™®
Unexpected death of her son
Dyspnea Female, 51 COPD, Hypothyroidism Favorable Poland Bilan et al™”
Financial problems
Status asthmaticus Female, 66 ~ COPD with multiple hospitalizations, heavy ~ Favorable United States Rennyson et al™
smoker
Exacerbation Female, 63 Multiple admissions Favorable  United States Makam et al™
Exacerbation Male, 52 Financial unavailability to buy his drugs Favorable Spain Pham et al™
Exacerbation Female, 62 (1) COPD exacerbation Favorable Germany Sager et al™
(2) Family dispute
(3) Acute thrombosis of aortobifemoral
prosthesis
Exacerbation Female, 68 COPD Favorable Brazil Salemi et al®!
B2 agonist abuse
Exacerbation Female, 63 Severe longstanding COPD, heavy smoker Favorable New Zealand White et al™
Male, 59 Ex-smoker, COPD Salbutamol abuse
Exacerbation Female, 76 COPD Favorable United States Mendoza et al™
B2 agonist abuse
Exacerbation Female, 63 multiple exacerbations with noninvasive Favorable United States Laktikova et al™®!
ventilation
Asthma
Bronchial asthma Female, 74 Jet lag, 3 cups of coffee, 1-h sauna Favorable Taiwan Chang et al®™
Allergic rhinitis Female, 84 Nasal decongestant abuse Favorable Brazil Wang et al™
Status asthmaticus Female, 46 Ketamine + epinephrine administration Favorable United States Osuorji et al™
Bronchial asthma Male, 72 Acute asthmatic attack Favorable Ttaly Pontillo et al™"
Suspected intractable bronchial ~ Female, 62 Relapsing polichondritis Favorable Japan Sato et al™
asthma
Allergic asthma Male, 70 Allergy Favorable Ttaly Santoro et al™
Cephalosporin use
Asthma Male, 53 Cocaine Favorable United States Sarkar et al®®
Status asthmaticus Male, 50 b2 agonist abuse Favorable United States Salahuddin et al™
Pulmonary embolism
Pulmonary embolism Female, 79 Long distance travel Favorable United States Challa et al*”
Popliteal vein thrombosis
Pulmonary embolism Female, 65 Pyelonephritis Favorable Ttaly Fedele et al!
Emotional stress
Malignancies. invasive procedures/surgery
Cardiopulmonary bypass Female Mitral valve plasty Favorable Japan Ttoh et al™!
Rigid bronchoscopy for Male, 77 Esophageal carcinoma + central airways Favorable United States Guerrero et al™
debridment invasion
Intubation Female, age Parathyroid surgery (canceled) Favorable United States Mueller et al™”
not given
Bronchoalveolar lavage Male, 68 Fever and cough productive of sputum, Favorable South Korea Ok et al™
history of tuberculosis
Lung transplantation Female, 55 End-stage lung fibrosis Favorable France Michel-Cherqui et al*”
Squamous carcinoma Male, 51 Pulmonary resection Favorable South Korea Lee et al™!
Non-small cell lung cancer Male, 72 Pulmonary resection Favorable Japan Toyooka et al*”
Lung adenocarcinoma Male, 59 Heavy smoker, first diagnosis of malignancy ~ Favorable Turkey Kepez et al*®!
with multiple metastases
Miscellaneous
Cough Female, 82 Bad coughing “pill went down the wrong Favorable United States Butman et al®™
way”
Dyspnea Female, 51 Diving (examination) Favorable France Chenaitia et al®™
S. pneumoniae pneumonia Female, 65 Sepsis Favorable Australia Geng et al®™
Pulmonary edema Female, 73 Frightening episode Favorable Northern Daly et al™!
Ireland
Pulmonary edema Female, 59 Motor-vehicle collision Favorable United States Ritchie et al®”
Pneumothorax Female, 64 COPD Favorable United States Kumar et al™
Pulmonary hypertension Female, 69 Initiation of intravenous trepostinil Favorable United States Cork et al™
Pulmonary hypertension Female, 81 Right ventricular involvement Favorable Ttaly Citro et al™
Smoking and “Venus” Male, 81 Adulterous sexual intercourse Favorable Ttaly Brunetti et al'®”

COPD: Chronic obstructive pulmonary disease. TTC: Tako-Tsubo cardiomyopathy.

lected 37 papers reporting a total of 38 patients (Table 1).
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As expected, most patients were women (z = 31, 81.6%),
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mean age was 65 £ 10 years. Outcome was favorable in
100% of cases, and all the patients have been discharged
uneventfully in a few days. As for country of origin, 15
studies (40.5%) wete conducted in the United States, 5
(13.5%) in Italy, 3 (8.1%) in Japan, 2 (5.4%) each in Bra-
zil, Korea and France, and one (2.7%) each in Poland,
Spain, Northern Ireland, Germany, Turkey, Australia, Tai-
wan, and New Zealand.

Chronic obstructive pulmonary disease

Chronic obstructive pulmonary disease (COPD)is rela-
tively frequently associated with TTC. In a retrospective
analysis of a large cohort of approximately 17000 pa-
tients with diagnostic angiographies in Hamburg, Ger-
many, Hertting ef al™ out of the 32 cases of TTC found
that 14 (44%) had COPD or asthma. Since 72% of these
patients were taking [-mimetics, the authors postulated
that this kind of medication could have acted as precon-
ditioning factor for the cardiomyopathy or aggravated the
sympathetic nervous system stress. In fact, several other
cases of TTC in patients with Bz-stimulators abuse have
been reported” >, Multiple admissions for COPD exac-
erbations may act as a trigger[zusl, alone or in combina-
tion with emotional stressors, ze., unexpected death of a

son™ severe financial problemsmz()], or family disputem.

Asthma

Similarly to COPD, acute asthmatic attack may trigger
TTC" and pharmacological treatments may potentiate
such an effect””. Abuse of nasal decongestants in the
course of allergic rhinitis has also been reportedmj. TTC
episodes have also been described in the case of relapsing
polychondritis with symptoms of intractable bronchial
asthma"™ allergic asthma secondary to cephalosporin
use”™. abuse of coffee to cope with jet lagm, and also
concomitant abuse of cocaine™. In the latter case, the
TTC cardiotoxic effect could have been potentiated by
catecholamines”™.

Pulmonary embolism

Arterial systemic embolization represents frequent com-
plication during TTC. Mitsuma ef al*" studied the clinical
characteristics and complications of 21 consecutive pa-
tients with TTC in Japan. Thromboembolism was found
in 3 patients, 1 with ventricular thrombus and 2 with car-
dioembolic stroke. However, cases of pulmonary throm-
boembolism have been reported in elderly women as a
consequence of acute pyelonephritism, and a popliteal
vein thrombosis after a long distance travel .

Malignancies, invasive procedures and surgery

On the one hand, an association of TTC with malignan-
cies has been hypothesized, potentially as a result of
paraneoplastic phenomena™. On the other, surgery and
invasive procedutes represent sevetre physical stressors ca-
pable to trigger TTC onset. Several cases of TTC events
in patients with lung malignancies undergoing pulmonary
resection have been reported***’, and also after lung
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transplantation for end-stage fibrosis'"”

or cardiopulmo-
nary bypassm]. Again, other cases were associated with
intubation, debridement of central airways neoplastic
invasion with rigid bronchoscopym, and even after a

simple bronchoalveolar lavage[sﬂ.

Miscellaneous

Several other diseases or condition have been shown to
trigger TTC. Among these, pneumothorax™, pulmonary
hypertensionm] also after attempt at treatment” pneu-
monia with sepsisﬁs], and pulmonary edema secondary
to stressful events™’, A TTC episode occurred after
acute dyspnea secondary to the stress of scuba diving
in a 51-year-old woman (at the third immersion, as her
level-3 diving examination), has been reported””. Finally,
2 singular episodes of dyspnea occurred in ultraoctua-
genarians, both of them triggering a TTC episode: A
bad coughing since “pill went down the wrong way” in a
82-year-old ladym, and a sudden dyspnea occurred in a
81-year-old man during an adulterous sexual intercourse
with a young lady"”.

DISCUSSION

If the question is: “Does an association between respira-
tory diseases and TTC exist” the answer is yes. On the
one hand, patients with severe respiratory diseases, such
as asthma or COPD, are exposed to a high risk of devel-
oping TTC in the course of critical exacerbations, when
they are also compelled to assume high dosages of {B2-
agonists. On the other hand, patients with lung cancer
are often exposed to invasive procedures, both diagnostic
and surgical, that may be relevant in predisposed subjects.
Patients with acute respiratory symptoms or diseases
should always be approached with caution in the event of
invasive procedures or surgery, keeping in mind the pos-
sible acute cardiologic complications.
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Innovations and breakthroughs
This is the first study evaluating the association between respiratory diseases
and TTC.

Applications

More attention in either suspecting and recognizing TTC, and managing it.
Terminology

TTC is a reversible clinical condition mimicking an acute myocardial infarction.
The original Japanese term “tako-tsubo” indicates the particular shape of the
end-systolic left ventricle in ventriculography resembling that of the round-
bottom and narrow-neck pot used for trapping octopuses.

Peer review

The authors have reviewed the association between respiratory diseases and
Tako-Tsubo cardiomyopathy by searching case reports in world wide. They ini-
tially described general features of TTC, then discussed about relationship be-
tween TTC and respiratory disorders, including chronic obstructive pulmonary
disease, asthma, pulmonary embolism, malignancies, invasive procedures, and
miscellaneous. This article is well searched and summarized, and may provoke
attention of TTC not only to cardiologists but also to pulmonologists and anes-
thesiologists.

REFERENCES

1 Prasad A, Lerman A, Rihal CS. Apical ballooning syndrome
(Tako-Tsubo or stress cardiomyopathy): a mimic of acute
myocardial infarction. Am Heart ] 2008; 155: 408-417 [PMID:
18294473 DOI: 10.1016/j.ah;j.2007.11.008]

2 Dote K, Sato H, Tateishi H, Uchida T, Ishihara M. [Myo-
cardial stunning due to simultaneous multivessel coronary
spasms: a review of 5 cases]. ] Cardiol 1991; 21: 203-214 [PMID:
1841907]

3 Summers MR, Prasad A. Takotsubo cardiomyopathy: defi-
nition and clinical profile. Heart Fail Clin 2013; 9: 111-122, vii
[PMID: 23562112 DOI: 10.1016/j.hfc.2012.12.007]

4 Bossone E, Savarese G, Ferrara F, Citro R, Mosca S, Musella
F, Limongelli G, Manfredini R, Cittadini A, Perrone Filardi P.
Takotsubo cardiomyopathy: overview. Heart Fail Clin 2013; 9:
249-266, x [PMID: 23562126 DOI: 10.1016/j.hfc.2012]

5  Pilgrim TM, Wyss TR. Takotsubo cardiomyopathy or tran-
sient left ventricular apical ballooning syndrome: A system-
atic review. Int | Cardiol 2008; 124: 283-292 [PMID: 17651841
DOI: 10.1016/j.ijcard.2007.07.002]

6 Schneider B, Athanasiadis A, Sechtem U. Gender-related dif-
ferences in takotsubo cardiomyopathy. Heart Fail Clin 2013; 9:
137-46, vii [PMID: 23562114 DOI: 10.1016/j.hfc.2012.12.005]

7 Citro R, Previtali M, Bovelli D, Vriz O, Astarita C, Patella
MM, Provenza G, Armentano C, Ciampi Q, Gregorio G,
Piepoli M, Bossone E, Manfredini R. Chronobiological pat-
terns of onset of Tako-Tsubo cardiomyopathy: a multicenter
Italian study. ] Am Coll Cardiol 2009; 54: 180-181 [PMID:
19573739 DOI: 10.1016/j.ajem.2009.04.023]

8 Bossone E, Citro R, Eagle KA, Manfredini R. Tako-tsubo
cardiomyopathy: is there a preferred time of onset? Intern
Emerg Med 2011; 6: 221-226 [PMID: 21082291 DOI: 10.1007/
511739-010-0480-8]

9 Manfredini R, Salmi R, Fabbian F, Manfredini F, Gallerani
M, Bossone E. Breaking heart: chronobiologic insights into
takotsubo cardiomyopathy. Heart Fail Clin 2013; 9: 147-156,
vii-viii [PMID: 23562115 DOI: 10.1016/j.hfc.2012.12.002]

10 Manfredini R, Citro R, Previtali M, Vriz O, Ciampi Q, Pas-
cotto M, Tagliamonte E, Provenza G, Manfredini F, Bossone
E. Monday preference in onset of takotsubo cardiomyopa-
thy. Am ] Emerg Med 2010; 28: 715-719 [PMID: 20637389]

11 Elesber AA, Prasad A, Lennon R], Wright RS, Lerman A,
Rihal CS. Four-year recurrence rate and prognosis of the api-
cal ballooning syndrome. | Am Coll Cardiol 2007; 50: 448-452
[PMID: 17662398 DOI: 10.1016/j.jacc.2007.03.050]

12 Brinjikji W, El-Sayed AM, Salka S. In-hospital mortality
among patients with takotsubo cardiomyopathy: a study of

Raishidenge ~ WJC | www.wjgnet.com

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

the National Inpatient Sample 2008 to 2009. Am Heart ] 2012;
164: 215-221 [PMID: 22877807 DOI: 10.1016/].ahj.2012.04.010]
Wittstein IS, Thiemann DR, Lima JA, Baughman KL, Schul-
man SP, Gerstenblith G, Wu KC, Rade JJ, Bivalacqua TJ,
Champion HC. Neurohumoral features of myocardial stun-
ning due to sudden emotional stress. N Engl | Med 2005; 352:
539-548 [PMID: 15703419 DOI: 10.1056/ NEJM0a043046]
Paur H, Wright PT, Sikkel MB, Tranter MH, Mansfield C,
O’Gara P, Stuckey DJ, Nikolaev VO, Diakonov I, Pannell L,
Gong H, Sun H, Peters NS, Petrou M, Zheng Z, Gorelik ],
Lyon AR, Harding SE. High levels of circulating epinephrine
trigger apical cardiodepression in a f2-adrenergic receptor/
Gi-dependent manner: a new model of Takotsubo cardiomy-
opathy. Circulation 2012; 126: 697-706 [PMID: 22732314 DOI:
10.1161/CIRCULATIONAHA.112.111591]

Nef HM, Mollmann H, Troidl C, Kostin S, Voss S, Hilpert P,
Behrens CB, Rolf A, Rixe ], Weber M, Hamm CW, Elsésser
A. Abnormalities in intracellular Ca2+ regulation contribute
to the pathomechanism of Tako-Tsubo cardiomyopathy. Eur
Heart ] 2009; 30: 2155-2164 [PMID: 19525500 DOI: 10.1093/
eurheartj/ehp240]

Lyon AR, Rees PS, Prasad S, Poole-Wilson PA, Harding SE.
Stress (Takotsubo) cardiomyopathy--a novel pathophysi-
ological hypothesis to explain catecholamine-induced acute
myocardial stunning. Nat Clin Pract Cardiovasc Med 2008; 5:
22-29 [PMID: 18094670 DOI: 10.1038 /ncpcardiol066]

Nef HM, Mollmann H, Kostin S, Troidl C, Voss S, Weber M,
Dill T, Rolf A, Brandt R, Hamm CW, Elsésser A. Tako-Tsubo
cardiomyopathy: intraindividual structural analysis in the
acute phase and after functional recovery. Eur Heart | 2007;
28: 2456-2464 [PMID: 17395683 DOI: 10.1093/eurheart;j/
ehl570]

Tranter MH, Wright PT, Sikkel MB, Lyon AR. Takotsubo
cardiomyopathy: the pathophysiology. Heart Fail Clin
2013; 9: 187-196, viii-ix [PMID: 23562119 DOI: 10.1016/
j-hfc.2012.12.010]

Schneider B, Athanasiadis A, Stollberger C, Pistner W,
Schwab J, Gottwald U, Schoeller R, Gerecke B, Hoffmann E,
Wegner C, Sechtem U. Gender differences in the manifesta-
tion of tako-tsubo cardiomyopathy. Int | Cardiol 2013; 166:
584-588 [PMID: 22192296 DOI: 10.1016/j.ijcard.2011.11.027]
Hertting K, Krause K, Hérle T, Boczor S, Reimers ], Kuck
KH. Transient left ventricular apical ballooning in a com-
munity hospital in Germany. Int | Cardiol 2006; 112: 282-288
[PMID: 16325287 DOI: 10.1016/j.ijcard.2005.09.006]

Salemi VM, Atik E, Kairalla RA, Queiroz EL, Rosa LV,
Kalil Filho R. Takotsubo cardiomyopathy triggered by p(2)
adrenergic agonist. | Bras Pneumol 2011; 37: 560-562 [PMID:
21881747]

White JM, Stewart RA. Troponin elevation during exacerba-
tions of chronic obstructive airways disease due to stress
cardiomyopathy. Int | Cardiol 2012; 160: 206-207 [PMID:
22762782 DOI: 10.1016/j.ijcard.2012.06.049]

Mendoza I, Novaro GM. Repeat recurrence of takotsubo
cardiomyopathy related to inhaled beta-2-adrenoceptor ago-
nists. World | Cardiol 2012; 4: 211-213 [PMID: 22761975 DOI:
10.4330/ wjc.v4.i6.211]

Makam R, Leppo J, Levy W. Possible association of Takot-
subo cardiomyopathy during COPD exacerbation. Clin Geri-
atr 2010; 18: 37-38

Lakticova V, Koenig S. Not all wheezing is from COPD.
Chest 2013; 143: el-e3 [PMID: 23648932 DOI: 10.1378/
chest.13-0107]

Pezzo SP, Hartlage G, Edwards CM. Takotsubo cardiomy-
opathy presenting with dyspnea. | Hosp Med 2009; 4: 200-202
[PMID: 19301382 DOI: 10.1002/jhm.402]

Bitan A, Ignatowicz A, Mosiewicz ], Wysokinski A. Dys-
pnea as a dominant clinical manifestation in a patient with
takotsubo cardiomyopathy treated for chronic obstructive

May 26,2014 | Volume 6 | Issue5 |



28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

JRaishideng®

pulmonary disease and hyperthyroidism. Pol Arch Med
Wewn 2009; 119: 265-268 [PMID: 19413188]

Rennyson SL, Parker JM, Symanski JD, Littmann L. Recur-
rent, severe, and rapidly reversible apical ballooning syn-
drome in status asthmaticus. Heart Lung 2011; 39: 537-539
[PMID: 20561882 DOI: 10.1016/j.hrtlng.2009.11.004]

Pham JL, Bruhl SR, Sheikh M. COPD exacerbation with con-
current stress cardiomyopathy: a case of double dyspnoea.
Brit | Med Pract 2011; 4: a407-409

Sager HB, Schunkert H, Kurowski V. Recurrent mid-
ventricular Tako-Tsubo cardiomyopathy: three episodes
of a uniform cardiac response to varying stressors. Int |
Cardiol 2011; 152: e22-e24 [PMID: 20965597 DOI: 10.1016/
j-jcard.2010.09.081]

Pontillo D, Patruno N, Stefanoni R. The tako-tsubo syn-
drome and bronchial asthma: the chicken or the egg dilem-
ma. | Cardiovasc Med (Hagerstown) 2011; 12: 149-150 [PMID:
21228690 DOI: 10.2459/JCM.0b013e32833cdbb0]
Salahuddin FF, Sloane P, Buescher P, Agarunov L,
Sreeramoju D. A case of apical ballooning syndrome in a
male with status asthmaticus; highlighting the role of B2
agonists in the pathophysiology of a reversible cardiomy-
opathy. ] Community Hosp Intern Med Perspect 2013; 3: [PMID:
23882408 DOI: 10.3402/jchimp.v3i2.20530]

Osuorji I, Williams C, Hessney ], Patel T, Hsi D. Acute stress
cardiomyopathy following treatment of status asthmati-
cus. South Med ] 2009; 102: 301-303 [PMID: 19204641 DOI:
10.1097/SM].0b013e31818f5bd8]

Wang R, Souza NF, Fortes JA, Santos G]J, Faria Neto JR,
Zytinski L. Apical ballooning syndrome secondary to nasal
decongestant abuse. Arq Bras Cardiol 2009; 93: €75-e78 [PMID:
20084298 DOI: 10.1590/S0066-782X2009001100022]

Sato R, Ohshima N, Masuda K, Matsui H, Higaki N, Inoue
E, Suzuki J, Nagai H, Akagawa S, Hebisawa A, Shoji S. A
patient with relapsing polychondritis who had been diag-
nosed as intractable bronchial asthma. Intern Med 2012; 51:
1773-1778 [PMID: 22790144 DOI: 10.2169/internalmedi-
cine.51.7621]

Santoro F, Correale M, leva R, Caiaffa MF, Pappalardo I, Di
Biase M, Brunetti ND. Tako-tsubo cardiomyopathy follow-
ing an allergic asthma attack after cephalosporin administra-
tion. Int | Cardiol 2012; 159: e20-e21 [PMID: 22225762 DOI:
10.1016/j.djcard.2011.11.106]

Chang NC, Lin MS, Huang CY, Shih CM, Bi WEF. Reversible
left ventricular apical ballooning associated with jet lag in a
Taiwanese woman: A case report. Int | Angiol 2007; 16: 62-65
[PMID: 22477274]

Sarkar S, Arguelles E, de Elia C. Takosubo cardiomyopathy
presenting as a non-ST segment elevation myocardial infarc-
tion in the setting of cocaine use and asthma exacerbation.
Int | Cardiol 2013; 168: el-e2 [PMID: 23684595 DOI: 10.1016/
j-ijcard.2013.04.191]

Arora S, Alfayoumi F, Srinivasan V. Transient left ventricu-
lar apical ballooning after cocaine use: is catecholamine
cardiotoxicity the pathologic link? Mayo Clin Proc 2006; 81:
829-832 [PMID: 16770985 DOI: 10.4065/81.6.829]

Mitsuma W, Kodama M, Ito M, Kimura S, Tanaka K, Hoy-
ano M, Hirono S, Aizawa Y. Thromboembolism in Takot-
subo cardiomyopathy. Int | Cardiol 2010; 139: 98-100 [PMID:
18718684 DOI: 10.1016/j.ijcard.2008.06.089]

Fedele F, Gatto MC. Pulmonary embolism in a patient
with apical ballooning syndrome. | Cardiovasc Med (Hag-
erstown) 2012; 13: 56-59 [PMID: 22146305 DOI: 10.2459/
JCM.0b013e328344e682]

Challa S, Ganji JL, Raizada A, Najib MQ, Panse PM, Chaliki
HP. Takotsubo cardiomyopathy in a patient with pulmonary
embolism. Eur | Echocardiogr 2011; 12: E39 [PMID: 21890469
DOI: 10.1093/ ejechocard /jer151]

Burgdorf C, Kurowski V, Bonnemeier H, Schunkert H,
Radke PW. Long-term prognosis of the transient left ventric-

WJC | www.wjgnet.com

44

45

46

47

48

49

50

51

52

53

54

55

56

57

58

59

Manfredini R et a/. Heart and lung

ular dysfunction syndrome (Tako-Tsubo cardiomyopathy):
focus on malignancies. Eur | Heart Fail 2008; 10: 1015-1019
[PMID: 18692439 DOI: 10.1016/j.ejheart.2008.07.008]

Lee S, Lim SP, Yu JH, Na MH, Kang SK, Kang MW, Oh HK.
Stress-induced Cardiomyopathy during Pulmonary Resec-
tion (Takotsubo Syndrome) - A case report -. Korean | Thorac
Cardiovasc Surg 2011; 44: 294-297 [PMID: 22263173 DOI:
10.5090/ kjtcs.2011.44.4.294]

Toyooka S, Akagi S, Furukawa M, Nakamura K, Soh J,
Yamane M, Oto T, Miyoshi S. Takotsubo cardiomyopa-
thy associated with pulmonary resections after induction
chemoradiotherapy for non-small cell lung cancer. Gen Tho-
rac Cardiovasc Surg 2012; 60: 599-602 [PMID: 22610162 DOI:
10.1007/511748-012-0058-7]

Kepez A, Yesildag O, Erdogan O, Aktas B. Takotsubo car-
diomyopathy in a patient with lung adenocarcinoma. Heart
Views 2012; 13: 107-110 [PMID: 23181180 DOI: 10.4103/1995-
705X.102154]

Michel-Cherqui M, Felten ML, Liu N, Sage E, Devaquet
J, Grenet D, Fischler M. Management of takotsubo car-
diomyopathy in a lung transplant recipient. Transplanta-
tion 2010; 90: 692-694 [PMID: 20847635 DOI: 10.1097/
TP.0b013e3181ebf76a]

Itoh H, Miyake Y, Hioki I, Tanaka S, Okabe M. Report of
takotsubo cardiomyopathy occurring during cardiopulmo-
nary bypass. | Extra Corpor Technol 2007; 39: 109-111 [PMID:
17672194]

Mueller MF, Baughman VL, Paisansathan C. Takotsubo
cardiomyopathy and the difficult airway. | Neurosurg An-
esthesiol 2011; 23: 267-268 [PMID: 21441832 DOI: 10.1097/
ANA.0b013e3182156684]

Guerrero J, Majid A, Ernst A. Cardiogenic shock secondary
to Tako-tsubo syndrome after debridement of malignant
endobronchial obstruction. Chest 2009; 135: 217-220 [PMID:
18689580 DOI: 10.1378 / chest.08-0790]

Ok KS, Song BG, Park KS, Jung HG, Jung HJ, Park IN,
Yum HK, Cho WH, Choi SK. Inverted Tako-Tsubo cardio-
myopathy associated with bronchoalveolar lavage. Heart
Lung Circ 2011; 20: 476-478 [PMID: 21570911 DOI: 10.1016/
j-h1c.2011.01.004]

Kumar A, Padala S, Morales DC, Swales H. Broken lung and
broken heart: a case of right pneumothorax resulting in Ta-
kotsubo cardiomyopathy. Conn Med 2013; 77: 99-102 [PMID:
23513639]

Citro R, Caso I, Provenza G, Santoro M, Gregorio G, Bossone
E. Right ventricular involvement and pulmonary hyperten-
sion in an elderly woman with tako-tsubo cardiomyopathy.
Chest 2010; 137: 973-975 [PMID: 20371531 DOI: 10.1378/
chest.09-0923]

Cork DP, Mehrotra AK, Gomberg-Maitland M. Takotsubo
cardiomyopathy after treatment of pulmonary arterial hy-
pertension. Pulm Circ 2012; 2: 390-394 [PMID: 23130109 DOI:
10.4103/2045-8932.101659]

Geng S, Mullany D, Fraser JF. Takotsubo cardiomyopathy
associated with sepsis due to Streptococcus pneumoniae
pneumonia. Crit Care Resusc 2008; 10: 231-234 [PMID:
18798722]

Daly M]J, Dixon L]. Tako-tsubo cardiomyopathy presenting
with acute pulmonary edema. Congest Heart Fail 2009; 15: 46-48
[PMID: 19187409 DOI: 10.1111/j.1751-7133.2008.00040.x]
Ritchie D, Trott T, Bryant ], Stearley S, Adkins B. Takutsubo
cardiomyopathy and flash pulmonary edema in a trauma
patient. | Emerg Med 2013; 45: 530-532 [PMID: 23899814 DOI:
10.1016/j.jemermed.2013.04.027]

Chenaitia H, Coullange M, Benhamou L, Gerbeaux P.
Takotsubo cardiomyopathy associated with diving. Eur |
Emerg Med 2010; 17: 103-106 [PMID: 19543098 DOI: 10.1097/
ME]J.0b013e32832dd8ee]

Butman SM. Coughing-induced stress cardiomyopathy.
Catheter Cardiovasc Interv 2010; 76: 388-390 [PMID: 20186925

May 26,2014 | Volume 6 | Issue5 |



Manfredini R et a/. Heart and lung

DOI: 10.1002/ ccd.22478] syndrome after an adulterous intercourse in an elderly male.
60 Brunetti ND, De Gennaro L, Correale M, Pellegrino PL, Int | Cardiol 2011; 149: e113-e117 [PMID: 19564056 DOI:
Cuculo A, Di Biase M. Les liaisons dangereuses: Tako-Tsubo 10.1016/j.ijcard.2009.05.059]

P- Reviewers: Celikyurt YU, Satoh H S- Editor: Ji FF
L- Editor: A E- Editor: Wu HL

Raishidenge ~ WJC | www.wjgnet.com 344 May 26,2014 | Volume 6 | Issue5 |



JRnishideng®

Published by Baishideng Publishing Group Inc
8226 Regency Drive, Pleasanton, CA 94588, USA
Telephone: +1-925-223-8242
Fax: +1-925-223-8243
E-mail: bpgoffice@wijgnet.com
Help Desk: http://www.wijgnet.com/esps/helpdesk.aspx
http:/ /www.wjgnet.com

© 2014 Baishideng Publishing Group Inc. All rights reserved.



	338
	WJGEv6i1Back cover

