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Abstract

Introduction. Acute coronary syndrome, as unstable
form of ischaemic heart disease, beside clinical presenta-
tion and electrocardiographic abnormalities, is character-
ized by increased value of troponin one of cardiospecific
enzimes. Although troponin is a high specific and sensi-
tive indicator of acute coronary syndrome, any heart mus-
cle injury may induce its increasing, so there are some
other diseases with the increased troponin value. Case
report. We presented a female patient with chest pain,
admitted because of suspicioun of acute coronary sin-
drome. Performed coronarography excluded ischemic
heart disease. Considering symtomatology, electrocardio-
graphic abnormalities, increased troponin and D-dimer
values, as well as echocardiography finding we considered
pulmonary embolism as a differential diagnosis, which
was confirmed by pulmoangiography. Conclusion. Iso-
lated increased troponin values are not enough for diag-
nosis of acute coronary syndrome.
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Apstrakt

Uvod. Akutni koronarni sindrom, kao nestabilni oblik is-
hemijske bolesti srca, pored klini ke slike i elektrokardio-
grafskih promena, karakteriše i porast vrednosti jednog od
kardiospecifi nih enzima – troponina. Ipak, bez obzira na to
što je troponin visokospecifi an i senzitivan indikator akut-
nog koronarnog sindroma, svako ošte enje sr anog miši a
može dovesti do njegovog porasta, pa postoji odre en broj
drugih bolesti gde se posledi no javljaju povišene vrednosti
troponina u perifernoj krvi. Prikaz bolesnika. Prikazana je
bolesnica hospitalizovana zbog bolova u grudima i sumnje
na akutni koronarni sindrom. Ura ena je koronarografija
kojom je isklju eno postojanje ishemijske bolesti srca. S ob-
zirom na simptomatologiju, promene u EKG-u, pozitivne
vrednosti troponina i D-dimera, kao i ehokardiografski na-
laz, diferencijalno dijagnosti ki razmatrana plu na embolija,
koja je dokazana pulmoangiografijom. Zaklju ak. Povišene
vrednosti sr anog troponina ne mogu izolovano obezbediti
dijagnozu akutnog koronarnog sindroma.

Klju ne re i:
koronarna bolest; dijagnoza, diferencijalna; plu a,
embolija; bol u grudima; troponin I.

Introduction

Any cross-striped muscle fiber is composed of several
hundred to several thousand myofibrils, each of which con-
tains 1,500 myosin and 3,000 actin filaments. Actin filament
is composed of three different protein components: F-actin,
tropomyosin and troponin (Tn). Troponin achieves its
physiological role in controlling the contraction of cardiac
and skeletal muscle thanks to its structure, since it consists of
three loosely related protein subunits: troponin I (TnI), tro-

ponin T (TnT) and troponin C (TnC) 1. Cardiac troponins
(cTnT and cTnI) highly sensitive and specific indicators of
myocardial damage, because it leads to the increase of tro-
ponins in peripheral blood only 3 to 4 hours after the necro-
sis of cardiac muscle cells, reaching a maximum within 12 to
24 h, and after that it returns to the initial value in 7 to 10
days 2 (cTnI < 0.01 ngmL-1 – laboratory Clinical Center Kra-
gujevac).

In addition to troponin as markers of cardiac damage
creatinine phosphokinase (CK) and its isoenzyme CK-MB
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are also used, with their values increased in the peripheral
blood only 8 to 12 h after myocardial necrosis. While CK-
MB is highly specific for myocardial tissue necrosis, the
specificity of CK is very questionable since the value of this
marker rises in the necrosis of the brain, peripheral muscle
and kidneys, too 3, 4. Furthermore, in the detection of myo-
cardial necrosis myoglobin plays an important role thanks to
its great sensitivity (90%). However, myoglobin is not suffi-
ciently specific because it is released from damaged heart,
but from skeletal muscle and the damaged tissue, too 3–5.
Similar characteristics of myoglobin are shown by a low
molecular weight protein, fatty-acid binding protein
(FABP) 3.

It should be noted that all the above markers, with tro-
ponin in the end, belong to the late acute coronary syndrome
(ACS) detectors 2. Today, more and more attention is paid to
early detectors of ACS, such as leukocyte myeloperoxidase
(MPO) 6 or ischemia modified albumin (IMA) 7, whose val-
ues rise in myocardial ischemia in the absence of myocardial
necrosis, too. According to the latest research histamine
plays more important role in early detection of cardiac is-
chemia 8.

Case report

A 46-year-old female patient, was observed in the
Emergency Department of Clinical Center Kragujevac, be-

cause of chest and abdominal pain, 2 hours before admission,
with transitory loss of consciousness during hard physical
work. The patient had been diagnosed psychosis since many
years ago. At admission, the patient was afebril, tachypnoic

and pale. Auscultation of the chest revealed normal breath
sound with late expiratory cracks on both side from the lower
parts. Initial tachycardia was registered (about 100
beats/min.) Heart sounds were normal, blood pressure was
140/90 mmHg. Other internal and neurological examinations
revealed no signs of a disease.

Electrocardiogram (ECG) revealed sinus rhythm, fre-
quency was about 100 beats per minute, ST depression hori-
sontal type 0.5 mm in leads  II, III, aVF, V5 and V6 and
negative T wave in  aVL (Figure 1a). Basic laboratory analy-
ses revealed reduced values of hemoglobin (105...108 g × L-1)
and other results were in optimal range. Second ECG re-
vealed significant evolution such as sinus bradycardia and
ST elevations 0.5 mm in leads II, III, aVF, negative T waves
in leads I, aVL, V2 i V3 with biphasic T in V5 and V6 (Fig-
ure 1b). After this ECG evolutions, although there were ref-
erent values of cardiospecific enzymes (cTnI < 0.01 ng·mL-1,
CK-MB 10 ng·mL-1), a working diagnosis of ACS was set
up. We expected elevations of cTnI and CK-MB considering
appearance of pain and first laboratory analyses from periph-
eral blood had been taken not more than 2 h before. Double
antiplateled and anticoagulant therapy was prescribed.

The surgeon was consulted since the patient had ab-
dominal pain. Surgeon excluded acute surgery disesase and
prescribed H+ pump blockers. Repeated laboratory analyses
revealed significant elevations of cTnI 0.18 ng·mL-1 and CK-
MB was in optimal range, so the patient was admitted to the

Cardiology Department with the diagnosis of unstable an-
gina. Performed echocardiography showed referent left ven-
tricle (LV) systolic function, with no wall motions abnor-
malities and LV hypertrophy. LV was normal and right ven-

a)

b)
Fig. 1 – Electrocardiograms (ECG) of the presented patient: a) the first ECG; b) the second ECG
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tricle (RV) was bvot borderline size (30 mm) with overload
pressure at pulmonary artery and RV (42 mmHg) (Figure 2).

Fig. 2 – Transthoracic echocardiogram of the presented
patient

Repeated cTnI CK-MB analysis showed further eleva-
tions of cardiac troponin I (0.25 ng·mL-1). Considering clear
clinical signs, laboratory tests and ECG, the diagnosis ACS
was confirmed, and urgent coronarography was indicated
(Figure 3a and b). Performed coronarography showed angi-

ographically normal lesions-free coronary arteries, and ex-
cluded ischemic heart disesae. Further diagnostic procedure
was directed to other disesaes with positive cTnI values. Per-
formed laboratory analyses showed significant elevations of
D-dimer value (first value was 2,720 ng/mL, and repeated
one 2,220 ng/mL). A new working diagnosis was set up –
pulmonary embolism (PE) and confirmed by computed to-
mography (CT) pulmoangiography (multidetector computed
tomography – MDCT) (Figure 4). Coumarin anticoagulants
were introduced into the treatment to maintain international
normalized ratio (INR) within the therapeutic range (2–3).

Deep venous doppler of the pelvic and lower extremity
was made and the findings were normal. The patient neither
used contraceptives nor gave information about the condi-
tions that would make her lie in bed for long (recent surgery,

pregnancy, extensive injuries, etc.). An additional laboratory
tests confirmed the presence of elevated values of lupus anti-
coagulant (1.33) and the necessity of hematological and
rheumatoid test was pointed to the patient. After two weeks
the patient was discharged in good condition with recom-
mendation for the appropriate therapy.

Discussion

Elevated values of cardiac troponins, with appropriate
symptoms and ECG abnormalities, usually make a physician
to suspect of ACS. In contrast to conventional enzymes, which
have their baseline levels, cardiac troponins are virtually im-
measurable in healthy individuals, so that the least damage of
the heart muscle can be easily detected. The combined analysis
of four studies, estimating the predictive properties of individ-
ual values of cardiac troponin I for acute myocardial infarc-
tion, found a sensitivity of 39% and specificity of 91%. Serial
cTnI increased the sensitivity of 90% to 100% 3.

However, despite the fact that troponin is highly spe-
cific and sensitive indicator of ACS, any damage of heart
muscle (and not only of ischemic etiology) may lead to its

Fig. 4 – Pulmoangiographic finding of the presented patient

 a)  b)
Fig. 3 – Selective coronarographic findings of the presented patient: a) left coronary artery (LCA);

b) right coronary artery (RCA)
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increase: renal failure, supraventricular tachycardia, acute
heart failure, pericarditis and myocarditis, PE, takotsubo car-
diomyopathy, sepsis, stroke, heart contusion, heart surgery, a
distinct physical exercise (eg marathon), and so on 2.

There are various mechanisms that lead to increased car-
diac troponins in peripheral blood. Most often mentioned is is-
chemia, which, if lasts enough, leads to irreversible damage of
heart muscle cells, ie necrosis. It can be caused by mechanical
or dynamically narrowing of coronary arteries (pathophysi-
ological basis of ACS) 2, 3 or a sudden overload blood preasure
in the pulmonary artery (RV damage mechanism in PE) 9. On
the other side, repairing of ejection fraction of the LV after
sepsis or myocarditis, in which the values of troponin were
elevated, indicate the possibility of reversible damage of heart
muscle cells 2, 10. Studies show that troponins have high sensi-
tivity in early detection of minor damage of cardiomyocytes in
PE associated with RV dysfunction, but not in differentiation
of cardiac from non-cardiac chest pain, because, in some pa-
tients presenting with PE, elevated troponin I concentrations
above the normal range are observed, as well 9.

In our case, starting from clinical signs, ECG abnormali-
ties as well as laboratory findings, it was logical to suspect
ACS. We were directed to PE as differential possibility by
cardiac ultrasound which showed a borderline dimension of
the RV which is an independent predictor of mortality and
non-fatal clinical complications in PE 11 and enlarged values of
D-dimer after performed coronarography, although our patient
had intermediary Geneva (3 poens)  and low Well (0 poen)
score 12. We should say that appearing of opposite T waves in

precordial leads, was shown in our case, could be one of signs
of PM 13. The reported sensitivities and specificities for the di-
agnosis of PE of spiral CT vary (45%–100% and 78%–100%),
and depend on the type of CT (single or multi-detector spiral
CT). MDCT allows evaluation of pulmonary vessels down to
sixth-order branches and significantly increases the rate of de-
tection of PE in segmental and subsegmental levels 14.

Enlarged troponins values in patients with PE are present
because of acute RV pressure overload, impaired coronary
blood flow, and severe hypoxemia and they are independent
predictors for in-hospital mortality. Limitation of pericardial
expansion in the presence of dilated RV together with leftward
shift of the interventricular septum appear to contribute to the
diminished LV preload and resultant decreased cardiac output.
Hypoxemia, systemic arterial hypotension, and cardiogenic
shock may further increase the propensity to ischemic damage
and pre-existing cardiopulmonary abnormalities may contrib-
ute to both the hemodynamic alteration and the risk of ische-
mia and infarction induced by PE 15.

Conclusion

Elevated values of cardiac troponins cannot absolutely
indicate diagnosis of ACS, because laboratory is not a sin-
gular arbiter. Together with clinical signs, ECG evolution,
coronarography and echocardiographic searching it could
help in setting up the right diagnosis. If MDCT is available,
then CT pulmonary angiogram can be used as the first-line
imaging investigation for the diagnosis of PE.

R E F E R E N C E S

1. Guyton AC, Hall JE. Textbook of Medical Physiology. 11 th ed.
Philadelphia:  Elsevier Saunders Inc; 2006.

2. Thygesen K, Mair J, Katus H, Plebani M, Venge P, Collinson P, et al.
Recommendations for the use of cardiac troponin measure-
ment in acute cardiac care. Eur Heart J 2010; 31(18):
2197 204.

3. Zdravkovi - iri  S. Markers of ischaemia and miocardial necro-
sis. In: iri  V, Lovi  B. editors. Acute coronary syndrome Niš:
Codex; 2008. p. 119 35. (Serbian)

4. Daubert MA, Jeremias A. The utility of troponin measurement
to detect myocardial infarction: review of the current findings.
Vasc Health Risk Manag 2010; 6: 691 9.

5. Karras DJ, Kane DL. Serum markers in the emergency depart-
ment diagnosis of acute myocardial infarction. Emerg Med
Clin North Am 2001; 19(2): 321 37.

6. Morrow DA, Sabatine MS, Brennan ML, de Lemos JA, Murphy SA,
Ruff CT, et al. Concurrent evaluation of novel cardiac bio-
markers in acute coronary syndrome: myeloperoxidase and
soluble CD40 ligand and the risk of recurrent ischaemic events
in TACTICS-TIMI 18. Eur Heart J 2008; 29(9): 1096 102.

7. Bali L, Cuisset T, Giorgi R, Monserrat C, Quilici J, Carrega L, et al.
Prognostic value of ischaemia-modified albumin in patients
with non-ST-segment elevation acute coronary syndromes.
Arch Cardiovasc Dis 2008; 101(10): 645 51.

8. Clejan S, Japa S, Clemetson C, Hasabnis SS, David O, Talano JV.
Blood histamine is associated with coronary artery disease,
cardiac events and severity of inflammation and atherosclero-
sis. J Cell Mol Med 2002; 6(4): 583 92.

9. Meyer T, Binder L, Hruska N, Luthe H, Buchwald AB. Cardiac
troponin I elevation in acute pulmonary embolism is associ-
ated with right ventricular dysfunction. J Am Coll Cardiol
2000; 36(5): 1632 6.

10. Piper HM, Schwartz P, Spahr R, Hütter JF, Spieckermann PG. Early
enzyme release from myocardial cells is not due to irreversible
cell damage. J Mol Cell Cardiol 1984; 16(4): 385 8.

11. Margato R, Carvalho S, Ribeiro H, Mateus P, Fontes P, Moreira JI.
Cardiac troponin I levels in acute pulmonary embolism. Rev
Port Cardiol 2009; 28(11): 1213 22. (English, Portuguese)

12. Torbicki A, Perrier A, Konstantinides S, Agnelli G, Galiè N, Pruszc-
zyk P, et al. Guidelines on the diagnosis and management of
acute pulmonary embolism: the Task Force for the Diagnosis
and Management of Acute Pulmonary Embolism of the Euro-
pean Society of Cardiology (ESC). Eur Heart J 2008; 29(18):
2276 315.

13. Cheng AS, Money-Kyrle A. Instructive ECG series in massive
bilateral pulmonary embolism. Heart 2005; 91(7): 860 2.

14. Subramaniam RM, Blair D, Gilbert K, Sleigh J, Karalus N. Com-
puted tomography pulmonary angiogram diagnosis of pulmo-
nary embolism. Australas Radiol 2006; 50(3): 193 200.

15. Becattini C, Vedovati MC, Agnelli G. Prognostic value of tro-
ponins in acute pulmonary embolism: a meta-analysis. Circula-
tion 2007; 116(4): 427 33.

Received on April 18, 2011.
Revised on August 15, 2011.

Accepted on August 25, 2011.


