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Abstract

Introduction. Paradoxical sinus deceleration is an uncommon
hemodynamic response observed during dobutamine stress
echocardiography, characterized by a decrease in heart rate despite
escalating doses of dobutamine, with or without a concomitant
reduction in arterial blood pressure. Earlier studies associated this
phenomenon with inferior myocardial ischemia, whereas more
recent evidence suggests a potential autonomic mechanism medi-
ated by activation of the Bezold-Jarisch reflex, particularly in the
absence of left ventricular segmental wall motion abnormalities.
The reported incidence of paradoxical sinus deceleration ranges
from 5% to 10%, and its clinical significance appears to depend
primarily on the presence of inducible ischemia. Case Report. A
53-year-old woman with arterial hypertension, dyslipidemia, and
a positive family history of cardiovascular disease was evaluated
for atypical anginal symptoms. At the maximal dose of dob-
utamine, asymptomatic paradoxical sinus deceleration accompa-
nied by transient hypotension was observed. Electrocardiography
revealed no ischemic changes or rhythm disturbances, and
echocardiography demonstrated no left ventricular segmental
wall motion abnormalities. The examination was therefore inter-
preted as negative for inducible myocardial ischemia. Conclusion.
In the absence of echocardiographic evidence of ischemia, para-
doxical sinus deceleration during dobutamine stress echocardi-
ography does not represent an independent indication for invasive
diagnostic procedures. The absence of left ventricular segmental
wall motion abnormalities is pivotal in therapeutic decision-
making, and conservative medical management with structured
clinical follow-up constitutes a rational and safe approach.
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Introduction

Dobutamine stress echocardiography (DSE) is a
well-established non-invasive diagnostic modality for
the detection of inducible myocardial ischemia, par-
ticularly in patients unable to perform exercise testing
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Case report
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Sazetak

Uvod. Paradoksalna sinusna deceleracija predstavlja retku
hemodinamic¢ku reakciju tokom dobutaminskog stres-ehokar-
diografskog testa, karakterisanu padom sré¢ane frekvencije pri
porastu doze dobutamina, sa snizZenjem arterijskog krvnog pri-
tiska ili bez njega. Raniji radovi dovodili su ovu pojavu u vezu
sa inferiornom ishemijom miokarda, dok novija istrazivanja
ukazuju na moguci mehanizam autonomne regulacije u okviru
Bezold-Jari$evog refleksa, narocito u odsustvu poremecaja seg-
mentne kinetike leve komore. Ucestalost se procenjuje na 5-10%,
a klini¢ki znacaj zavisi od prisustva inducibilne ishemije. Prikaz
slucaja. Pacijentkinja starosti 53 godine sa arterijskom hiperten-
zijom, dislipidemijom i pozitivnom porodi¢nom anamnezom
na kardiovaskularne bolesti ispitivana je zbog atipi¢nih angi-
noznih tegoba. Pri maksimalnoj dozi dobutamina registrovana
je asimptomatska paradoksalna sinusna deceleracija sa
prolaznom hipotenzijom, bez bola u grudima. Elektrokardi-
ografski nisu evidentirani znaci ishemije niti poremecaji ritma,
dok ehokardiografski nije utvrden poremecaj segmentne kine-
tike leve komore. Nalaz je ocenjen kao negativan na inducibilnu
ishemiju miokarda. Zaklju¢ak. U odsustvu ehokardiografskih
znakova ishemije, paradoksalna sinusna deceleracija tokom do-
butaminskog stres-ehokardiografskog testa ne predstavlja sa-
mostalnu indikaciju za invazivnu dijagnostiku. Odsustvo
poremecaja segmentne kinetike leve komore ima presudan
znacaj u donosenju terapijske odluke, a medikamentno lecenje
uz klini¢ko pracenje predstavlja racionalan i bezbedan pristup.
Kljucne redi: stress ehokardiografija; dobutamine; sr¢ana frek-
vencija; sinusna aritmija; miokardna ishemija; elektrokardi-
ografija; hipotenzija; kardiovaskularna oboljenja; refleks

or in those with an intermediate or high pre-test prob-
ability of chronic coronary artery disease (CAD). Al-
though dobutamine is primarily administered for its
positive inotropic and chronotropic effects, paradox-
ical hemodynamic responses may occur during phar-
macological stress testing. One such response is para-
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Abbreviations

DSE - Dobutamine Stress Echocardiography

PSD - Paradoxical Sinus Deceleration

RR interval - interval between two R waves on electrocardiogram

D2 - standard limb lead II

aVF - augmented unipolar limb lead directed toward
the inferior wall of the heart

CT - computed tomography

doxical sinus deceleration (PSD), defined as an unex-
pected decrease in heart rate during escalating doses
of dobutamine, most commonly observed at peak
pharmacological stress, with or without a concomitant
reduction in arterial blood pressure. Available data
indicate an incidence of 5-10% during DSE [1-3]. The
underlying pathophysiological mechanism is most
frequently attributed to activation of the Bezold-Jar-
isch reflex, which involves stimulation of mechanore-
ceptors and chemoreceptors located predominantly
in the inferoposterior left ventricular wall. This reflex
is mediated via enhanced vagal tone, resulting in
bradycardia and hypotension [4]. While earlier stud-
ies considered PSD an indirect marker of ischemia,
more recent investigations suggest that its association
with hemodynamically significant CAD is heteroge-
neous and lacks sufficient specificity [1,3,5].

Case Report

A fifty-three-year-old woman was referred for car-
diological evaluation as part of routine follow-up for
arterial hypertension. Her medical history included
intermittent atypical chest discomfort without a clear
relationship to physical exertion. The family history
was positive for ischemic heart disease at a compara-
ble age. Present cardiovascular risk factors included
arterial hypertension, dyslipidemia, and active smok-
ing. On physical examination, the patient was hemo-
dynamically stable, with blood pressure 120/70
mmHg. Electrocardiography showed sinus rhythm at
63 beats per minute, normal intervals, and no signs of
ischemia or arrhythmia. Resting transthoracic
echocardiography demonstrated preserved left ven-
tricular ejection fraction, absence of segmental wall
motion abnormalities, and no evidence of diastolic
dysfunction. Holter monitoring revealed sustained
sinus rhythm, rare isolated supraventricular and ven-
tricular premature beats, no RR pauses, no conduction
disturbances, and no ischemic changes. Laboratory
analysis indicated mild hypercholesterolemia. During
DSE, dobutamine was administered up to a maximal
dose of 40 pg/kg/min. At peak pharmacological stress,
an asymptomatic decrease in heart rate from 134 to
100 beats per minute was observed, accompanied by
a reduction in blood pressure from 140/90 mmHg to
100/60 mmHg. The patient did not report any anginal
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Figure 1. Electrocardiogram at dobutamine dose of 30 ug/
kg/min
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Figure 2. Electrocardiogram at dobutamine dose of 40 pg/
kg/min

symptoms. Electrocardiographically, shallow biphasic
T waves were noted in leads D2 and aVF at dob-
utamine doses of 30 and 40 pug/kg/min (Figures 1 and
2). However, echocardiographic assessment revealed
no left ventricular segmental wall motion abnormal-
ities during peak stress or recovery (Figures 3 and 4).
Based on these findings, there was no evidence of re-

Figure 3. Diastolic phase during DSE assessment
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Figure 4. Systolic phase during DSE assessment

duced coronary reserve, and optimal medical therapy
with continued clinical follow-up was recommended.

Discussion

Paradoxical sinus deceleration (PSD) during do-
butamine stress echocardiography (DSE) represents
a complex and not yet fully elucidated phenomenon.
Discrepancies between earlier and more recent stud-
ies may be explained by differences in study design,
patient selection, and the availability of advanced
non-invasive imaging modalities.

In the classic study by Attenhofer Jost et al. [3],
which included patients referred for DSE due to sus-
pected ischemic heart disease, coronary angiography
was performed in most individuals exhibiting PSD.
Significant CAD (>50% stenosis) was identified in
approximately 57% of these patients, most frequent-
ly involving the right coronary artery. These findings
supported the hypothesis that PSD was an indirect
marker of inferior ischemia in the context of limited
coronary reserve.

Conversely, a more recent case series by Sulo et al.
[1] employed a more selective diagnostic strategy, in-
cluding more frequent use of coronary computed to-
mography (CT) angiography and stricter criteria for
invasive procedures. In that cohort, a substantial por-
tion of patients with PSD had no hemodynamically
significant CAD, and no increase in cardiovascular
events was observed during follow-up among those
managed conservatively. The authors concluded that
PSD often reflects a functional autonomic response

rather than a direct manifestation of myocardial
ischemia. These divergent findings may also reflect
differences in baseline cardiovascular risk. Earlier in-
vestigations predominantly included patients with
higher pre-test probabilities of CAD, whereas contem-
porary cohorts often comprise individuals with atyp-
ical symptoms and low-to-intermediate risk profiles.

Current guidelines emphasize that the absence of
stress-induced segmental wall motion abnormalities
confers a high negative predictive value for hemody-
namically significant CAD [5-8]. In this context, iso-
lated electrocardiographic changes or hemodynamic
responses — such as PSD and associated hypotension
- lack sufficient diagnostic specificity when not ac-
companied by echocardiographic evidence of ischemia.

This interpretation is further supported by studies
demonstrating an extremely low incidence of future
cardiovascular events in patients with negative stress
echocardiography findings [2,7,9,10]. Although PSD
during DSE frequently occurs in the absence of seg-
mental wall motion abnormalities and does not, in
itself, indicate inducible ischemia, transthoracic
echocardiography remains essential for comprehen-
sive assessment of cardiac function and for ensuring
procedural safety. As highlighted by Vulin et al.,
standard electrocardiographic parameters alone may
be insufficient for precise diagnostic stratification,
whereas echocardiographic assessment provides a
more reliable basis for therapeutic decision-making
[11]. The presented case is consistent with the contem-
porary interpretative framework of DSE, wherein the
decision to defer coronary angiography is primarily
guided by the absence of segmental wall motion ab-
normalities, stable clinical status, and supporting
evidence from current literature.

Conclusion

Paradoxical sinus deceleration during dobutamine
stress echocardiography is a relatively uncommon but
well-recognized hemodynamic response. In the ab-
sence of stress-induced segmental wall motion abnor-
malities, paradoxical sinus deceleration does not
constitute an independent indication for coronary
angiography. This case illustrated that a conservative
pharmacological strategy combined with structured
clinical follow-up is both justified and safe in appro-
priately selected patients.
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