Case Report

Nonrespiratory Sinus Arrhythmia
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We report here 2 cases of sinus arrhythmia conside-
red to be a form of nonrespiratory sinus arrhythmia
because they did not have variances in the RR interval
sequence within the oscillations modulated by respira-
tion. Because the patients had pulsus alternans similar
that observed in bigeminy, and because they did not have
signs or symptoms of heart failure, we believe the arrhy-
thmias represent intrinsic alterations of the electric
activity of the sinus node.

Respiratory sinusarrhythmiaisanormal phenomenon
observedmoreclearly inchildrenand adolescents. Inelderly
individuals, it becomesimperceptible both clinically and
electrocardiographically. Therefore, thevariationinthe RR
intervals modulated by respiration can only be analyzed
through digitized systemswith filters capabl e of detecting
and properly processing small variationsintheseintervals.
Using algorithms, we observed that the sympathetic-vagal
system modul ates the heart rate within afrequency band
that rangesfrom 0.1Hz to 0.4Hz, regardless of theclinical
pictureof thepatients.

Case reports

Patients were studied according to the principles of
the Helsinki Declaration and Brazilian laws, and the study
protocol wasapproved by theMedical EthicsCommitteeof
thelnstituto Nacional deCardiologial aranjeiras(National
Institute of Cardiology-Laranjeiras). The patientsgave
informed consent.

Two individuals were included in the study from the
timeof their first appointment at the Ambulatory Clinic of
theDivision of Arterial Hypertension of theNational Insti-
tute of Cardiology-Laranjeiras. The selection of these pa-
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tientsfor the echocardiographic RR oscillation interval
study wasprompted by theal ternansfeatures, both graphic
and auscultatory, of thearterial pulsus.

Case 1 - A 79-year-old femal e presented with atypical
complaintsfor heart di sease, characterized by chest painand
tinnitus, and shewastaking vitaminsandacerebral vasodila-
tor. Physical andlaboratory examinations, aswell asradiology
and electrocardiography, were within normal limits. The
echocardiogram showed signs of aortic and mitral arterios-
clerosis, preserved ventricular function, and a 3.4cm | eft
atriumdiameter. Blood pressurewas 127/61mmHg (average=
85mmHg), and pulsusalternanswaspresent (fig. 1).

Case 2 - An80-year-old malepresentedwitha clinical
history of stable angina, well controlled with clinical
treatment. Hewastaking oral nitratesand salicylicacids. Ra-
diology showed adiscreet enlargement of the cardiac area
(cardiothoracic index=52%), and physical and |aboratory
examinationsof theheart werewithinnormal limits. Anelec-
trocardiogram showed first-degree atrioventricular block
(PRinterval = 260ms). Echocardiogram showed signs of
aorticvalvesclerosis, preserved ventricular function, anda
left atrium 3.8cm in diameter. Blood pressure was 151/
81mmHg (average = 104mmHg) and pulsus alternans was
present (fig. 1).

Both patientswerein sinus rhythm and had no
complaintsof pal pitations.

Theelectrocardiographic signals of thetwo patients
were acquired during 300s, using the AECGO03 amplifier
(Lynx TecnologiaL tda., S&o Paulo) and analyzed using the
ECGAR® system, devel oped for this purposeand previous-
ly described®. Thesignswereacquiredwiththeindividuals
in supine position and breathing normally, inaquiet place
withtemperature maintained at 25°C, during the period bet-
ween 14hand 17h. Theexaminationswereperformedat | east
4hoursafter thelast meal.

Blood pressure was assessed using an oscillograph
after the patient had 5-minutesof bedrestinthe supinepo-
sition. During auscultation, pressurecurveswererecorded
during a25-secondinterval.

Analysisof theRR variability (V-RR) inboth patients
wasperformedin timeand frequency domains. Withregard
totimedomain, we assessed themean heart rate of thenor-
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Fig. 1-Record of pulsusduringblood pressureassessment through theoscillome-
tricmethod. Observethepulsusalternans.

mal RR intervals series, calculated asthe values of the
instantaneous cardiac rate. With regard to frequency do-
main, the seriesof consecutivenormal RRintervalswasin-
terpolated, and the power spectrumwascal culated usinga
previously described technique?. Weanalyzedthefeatures
of the areas of the power spectrum between 0.05 and 1Hz,
and weidentified the dominant peak of power density.

The P waveform preceding each normal beat was
analyzed and compared, 2 by 2, withthe subsequent beats,
using asimplecorrelation.

Boththenormal RR intervalsand the power spectrum
of acontrol individual of the same age group can be
observedinfigure2.

Thedistribution of theRR intervalsof both patientsin
the frequencydomain (fig. 3) isvery different fromthose
assessed in the healthy individual from the same age group
(fig. 2). Thebehavior of theseriesof normal RRintervalsand
thedistribution of several V-RR bandscan beobservedin
figure2. Inthe patients, themainfeaturesarethelow energy
of the entire power spectrum, especially that from the high-
frequency region, and the presence of an unexpected
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Fig. 3—Record of the series of the normal RR intervals and the respective power
spectrumof the2 study patients. Observethat themainfeaturesof thepower spectrum
areitslow energy andthepresenceof peak energy inthehigh-frequency band. Data
expressedintheordinatesand abscissas, of both graphs, arethe sameasthoseof figu-
re2. FPD- functionof power spectral density.
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Fig. 2—Record of the seriesof normal RRinterval sand therespective power of acontrol individual of thesameagegroup of theassessed patients. Observethat theenergy of the
spectrumdoesnot go beyond 0.4Hz. Intheordinatesof thegraph, RRinterval saredisplaced: incase1, they areexpressedinbpm; incase 2, they areexpressedinms. Intheabscissa,
thetimeof detecting thesignsof theel ectrocardiogram areexpressed in ms. Inthe FPD graphic, theordinatesrepresent theval uesof the spectrum energy, inms ?/Hz .10%, and the
abscissarepresent thevaluesof thefrequencies, inHz, of thebandsassessed. FPD-function of the power spectral density.
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Fig.4- Recordof theD , derivation of theel ectrocardi ogram of thestudy pati ents, wherethemaintenance of thesinusmechanism can beobserved, Pwavesof thesamemorphol ogy

and RRintervalswithout clear variations.

concentration of energy inthevery high-frequency band
(fig. 3). Thefact that thefrequency inHz, wheretheenergy of
the power density spectrumisfocused, correspondsto half
of theRRinterval relatedtothemean heart raterel ated totime
isremarkable. Thus, in case 1, the energy of the power
spectrum was 0.658Hz, corresponding to a heart rate of
79bpm, and, in case 2, it was 0.515Hz, correspondingto a
heart rateof 61.8bpm (fig. 3).

Electrocardiographicrecordings(fig. 4) show that the
sinus mechanism is maintained, with Pwaves of the same
morphology and a consistent correl ation between the
waveforms, showing that the behavior of the RR intervals
doesnot correspond to any kind of recognized supraventri-
cular or ventricular arrhythmia.

Therecord of the arterial pulse curve during assess-
ment of blood pressureistypical of pulsusalternans(fig. 1).

Discussion

V-RRwiththevery particular pattern of distribution of
the power spectrum frequency, different from those
frequently observed in healthy and cardiac patients, was
first described by Binkley et al. 3, in 1 patient with cardiac
failure. However, wehavenot found any description of this
characteristic pattern of V-RR intheliteraturein patients
without significant cardiac structural alterations and
without arrhythmia, which, if it were, could explain this
behavior of the RRintervals*. Infact, thebehavior of theV-
RR, bothinelderly and cardiac patients, ischaracterized by
low energy and by homogeneousdistribution of energy in
several bands of the power spectrum?. With regardsto
rapidvariationsof thenormal RRintervals, thereductionin
high-frequency energy isrelated to adecreaseinthe

activity of the parasympathetic nervous system.

Our patients had, as basic features, great concentra-
tionsof energy inthevery high-frequency areaof the power
spectrum, therefore, out of theregionusually modul ated by
thevagal-sympathetic system (fig. 3).

Similarly tothat which Binkley et al 2 observed, our pa-
tientshad alterationsin the power spectrum, the record of
the curve of systemic blood pressure with thetypical ap-
pearance of pulsus alternansthat called attention to the
phenomenon (fig. 1), although our patients did not have
signsor symptomsof heart failure.

Theresponsible mechanism for these alterations, as
described by Binkley et al X, peaksat avery highfrequency
of thepower spectrum associated with pulsusalternansand
isrelatedtoareduced baroreflex sensitivity, similar toalow-
gain feedback control system in which uncontrolled os-
cillationsin blood pressure signals may occur®. Thus,
oscillationsin blood pressurewoul d causealterationssimi-
lar tothoseof V-RR.

Onthe other hand, we could supposethat the mecha-
nismwasinverted. That is, rapid changesintheV-RRwould
depend on an electrical alternation in the activity of the
sinusnode, regardlessof respiration. Thus, electromechani-
cal alterationsobserved would haveamechanismsimilar to
that of bigeminy (shorter RRinterval, lower blood pressure),
having intrinsic physiopathol ogic alterations of the sinus
nodeasabase. Fromthishypothesis, we can postul atethat
thisbehavior of the V-RR may represent aform of sinus
nodedisease.

From the evolvement of the patients, we observed
that, in a3-year follow-up, our patients maintained the
same pattern, both of the power spectrumand the behavior
of the pulse wave, without having clinical alterations
worthmentioning.
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