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Z Aeromedical Consultation Service B
1 Case Report:
. 'Evaluation of Asymptomatic Flying
~ Personnel With Intermittent Supra"
Sventricular Arrhythmias

JonN E. DOUCGLAS
linternwl Medicine Branclh, USAF School of Aerospace Mddi-
cine, Brooks Air Force Base, Texas 78235

DouG.LAS, J. E. Aeromcdlcal Consultation Service Case Report: A ,15-year-old pilot was referred to the USAF School of Aero-
Evaluation opfAsymn•tomatlc Flying Personnel With Intermittent space Medicine for evaluation of cardiac arrhythmia. Five weeks
Supraventriddar Xtrhylthinim. Aerospace Med. -13(3):323-330, previously he had noted the onset of "skipping heart beats."
1972. These occurred one to five times a minute while he was in the

Two patients W0ith wandering cardiac pacemmkers arc dis- recumbent position, would persist for several hours, and were
cussed to illustrate techniques for deciphering the pathophysiol- associated with a pressure sensation in the suprasternal notch.
ogy and clinical significance of such intenriittent supraventricular Jogging in place would occasionally eliminate them. Concern
arrhythmins. about the significance of his s,,nptoms prompted medical eval-

uation. There was no history of rheumatic fever, diphtheria, para-
sitic infection, heavy metal exposure, or chest trauma, At age 30
he had had a three-day episode of right chest pleurisy which wasFIE CARDIAC RHYTIHM sampling oh'ained d ni- ,ot associated wvith hemnoptysis. He had always been physically

ing a routine electrocardiogram represents less than active and never noted&chcst palh or discomfort during his ath-
0.1% of that patient's rhythm on that specificday. This letic activities. ','lhe remainder of his hi~tory was noncontributory.
sampling problem has plagued clinicians for decades, Physical examination revealed the patient to be well-devcl-

i m.a oped, moderately obese, and large-boned. His pulse was regularparticularly when dbahing with intermittent rather than at 70 beats per minute, blood pressure 150/90, right arm re-

sustained arrhythmia. This has led to the logical solu- 'cumbent. Peripheral pulses in all extremities were normal as
tion of continuous monitoring of the electrocardiogram were his Allen tests. There waSrno clubbing, cyanosis nor edema
with either immediate display or delayed printout. The of the extremities. The thyroid was palpable, of normal size and
availability of such technical equipment is limited, free of nodules. The diaphragms moved well bilaterally and the

lung- were clear to percussion and auscultation, there specifically
Therefore, a physician, when confronted by a patient being no friction rub over the right chest. The cardiac point of
with either an isolated rhythm disturbance during a maximum impulse was 10 cm. to the left of the m'dsternal linein
routine electrocardiogram or a history which suggests a the fifth intercostal space. There were no palpable thrills. The
possible rhythm disturbance, iceds other diagnostic first and second heart sounds were physiologically split. There

was a mndsystoli: sound heard best over the point of maximumtools. It is thu purpose of this paper to .outhine several Impulse during nud.ispiration, and loudest with the patient in the
relatively simple procedures which may bo conducted knue-clest position. There were no diastolic sounds, opening
in a physican's office to reproduce and/or elucidate the snaup, or gallops. The remainder of his physical examination was
mechanis,ns of r. patient's electrocardiographic dys- unremarkable.
rhythmniA. Two case -histories of patients evaluated in Routine laboratory studies, including hemoglobin and' differen-

tial countis, fasting blood sugar, ,erumn cholesterol, u 'ýl protein,the Acromedieal Consultation Service of fhie USAF blood ur.a nitrogen, serum uric acid, urinalysis, pulmonary func-
School of Aerospace Medicine because of supraventric- tton studecs and abdominal roCntgenogramns were all normal. Ron.
ular dysrhythmias will serve as illustrative examples. tline 11-A and lateral chest roentgenograms demonstrated a left

apical and a left briar calcified lesion thought to rcp.-csent an old
C,)ohn complex present also rive years before. Ills testing electro-
cardiogaini (Figure 1) demonstrated an abnormal IP vector of
approximately -00 degrees. Furiher electrocardiographic studies

Further reproduction is authorized to satisfy, the needs of the were performed employing Lewis and Wilson leads to accentu.
U.S. Government. ate P-waves. While the patient was In the testing recumbent po.
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EVALUATI1ON OF PERSONNEL WITH A1111iiYTIRMIAS..DOUCLAS

sition, his cardiac pacemaker site shifted from A norma7,sinuifo, again at-n rate of aoproxcimatciy 80 pet minute. ,S-mple exercisecus, at a rate of 84.pii minute, to an Intermnitteit-cor&tir,.sl6jyi,.- such as 3-se-c. hand-squeezing prornoti..d the appearanice of theor low atriMl rhythm; at a rate -of 68 'per minute. -TheT :i" r moro normal sinus rhythm (Figure 2) Its did aetivc 'leg-rals~ng t`6val under either case wasi Olt second. With right c~itr 1  a's'L 45 degrees for' 6 sea. (Figure 3). Passive ieg-iaising to the samesage the slower at~ifa'ftviisIjcatnc the doiat ra a height and for the samne-duratboji, however, had-no'fectn hrate of iiiproximately 54f. Within 30 see. of Idisbontins g~ right paceznakei'focus, the slower atrfal focus peisisting unmodified.caoid assage the~ pat tent revte.'' to-i ionui;altsinus~j accmak- Folwn-Wjg of sA!.Ibwl ziatroglycerin, thle patient's cardi-*er. During ýhase 11, of a standard -10-se. Valsalva-minbi~uver, the ac pacemnakcr focuis rcverted from the slower atrial rhythnm toatrial~bradycardia reverted to a normal'~nii ,srlhytý;j,'vluich was the sinus focus at a rate-'of apjproximately 95 beats per miinuite.
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EVALUATION.OF PERSONNEL WITH A13RHYTHMINAS-DOUCLAS

This rhythm 'persisted despite alteinate right or left carotid carotid massage, produced or. pfiromulgated the ,low
nmass-age. atrial focus. Stimuli decreashig vagal tone to~the sinus

'COMMENTSnode q--~promoting sinus tachycardia through p~e7ipheraltOMMENTSvasal dilatation, such as with sublingual nitrogly~erin,
Onc could postulate' that the paticents normal' vagal allowvcd.-tbe normal sinus pacemaker to aisume a more

tone~tended to slow his sinus node so that some more rapid rate and~ovcrdrivc~the lower atrial focus.
excitable atrial focus, 'probably in the region '0& the There did not appear to be a pacemaker focus~shift
corona~y sinus along the 'right atrial 'vall, emerged as on the bahsis of altered venous retun. 'If this had been-'dominait pacemaker. Inasmuch as'thc aberrant pace- the case, passive leg-raising should have promoted the
maker complýex'had a P-R intcri~al greater than 0.12 sec., same change in pacemaker f64us iiiat active leg-rýaising
a noncndoc'arda*l site wvould be the' most likely choice.' produced. The raf6 of passive leg-raising was' not suffi--' 'Thus, increased vagal activity to the S-A node, as with cient to cause an abruipt augme ta ion of v nous return

JOC.

RESPONSE TO ISOMETRIC 'EXERCISE

LEAD

-' Fig. 2. Lewis i~ead electrocardiogram of Patient No. 1 during mains so for approximately 13 see. and then returns to the pre-
4-sec. isometric haýnd-squeezing exercise and recovery. Note that cxercise configuration,
the iourth P-wave after the onset of exercise is upright and re- i

J. C.
PASSIVE 8iACTIVE LEG RAISING

~~ OASSIVE' LEGR RNG
LEWIS LEAD 4 .JiJ

(CONTINUOUS) V~j~

ý4 I ,A

IL 
I'ý

Fig. .3. Lewis Lead electrocardiogram of P~atient NI). 1 during mnaiker. Active leg-raising, ~~idIs a mild form of exeicise, pro-
-'passive and active leg-ratising while in tie recumbent position. dutes ai shilft 11k paucimaker site and an acceleration of he heart

Note that passive leg-raising does not alter the pacemaker site, rate similar to that illustrated in Figure 2.
althhough It (loes lead to a slight acceleration of the ectopie pace-
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EVALUATION, OF PER1SONNEL WITH ABR11IIY1iINIAS-DOUCLAS-

and thereby, an-acute. atrial distention. Such a maneuver Jatcd'to do-so by exercise, periphral-vasodildiation, or
might have i licited the so-callcd'Bczold-Jarisch reflkx or vagal inhibitioni, aind because bist atrial -ecap, -beats ap,
reflc~x bradý~'irdia seZ-ondtiry to acute atrial distention. pcaic only duringrcavcsnsbdcuihid .

Inasinuch as patient J.C. was able to aeccelerate his rhythinias wcre consjdcred ,to be normal variants, re-
cardiac rate by a normnal-sinus mechanism when stimu- quiring-no rcstriction-in'phiyscal activity.

... .. r 7

. ... . . ..*. . T

It ... .... .].

.. .... ... .. ..
AVI , .... ,4I ...

.4 .... . ..............

AVJA

Fig. 4 Baseline electrocardiogroam of Patirtit No. 2. Note the In these saim -.1giiieztb the Q11S is deformed. set, text for fuarthetr
absenlhce of 0wvsIn lead! aVL, aind the last complex In nVil. disc~ussion.
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EVALUATION OF PERSONNEL WITH ARRIIYTIIMIAS-DOUGLAS

qase No. 2:4J.8. or maximal impulse was normal in pmsitioi-and conliguration. The
"i f f ia first heart sound varied fulAniensity and the second heart soundS'This 36-^•ear-old. pilot was referred for evaluation becaust- an Was physiologically split. There wereno pathologic extrachrdiacS ' anaiuai'eleetrocardiograin-was interpreted as showing.A-V disso, sounds, murmurs or gallops. The remainder of his physical ex-

w han with A-V block and abnormal lntia-veritrkular conduction. aable. Al routine laborato'& blo•'d studies
a ag16 of eight the patienit had undergone a" tonsillectoaiiy and roentgenograis were normal.

and. adenoldectomy under.general anesthesia. At thie age of 18 he His routine elnctrocardiogras (Figure o) wmas qnit. remark-

b had hadCerniin measle and been hospitalized at his college dis- able, however, demonstrating a unique arrhythmla. Cursory ex-
pensary for two nights. That same year -le had undergone a amnination might, have failed to disclose it;. The, last QRS com-

* herni6rrhaphy undir spinal anesthesia without complication. At plex in aVr, and all of-theim in aVl are broader than those corn-
Sthe age of 24 y'ears he had been hospilized with severe fever .lhexes in the other leads and also show init,1lnotches or slurring.
and malaise both of which had responded to penlclllin therapy, -No discernible P-waves precede these QRS complexes and their
within two or three days. Because of the possibility of•[ilfectiou's repolarization is distorted. Except for this tr ""nit abnorm-'ity
,nononucleosis,-however, he had been held in the dispensary for the eleetrocardihgrain is quite normal. To decipher this probleni'
a total of 30 days and had been told to limit his activities for further, relatively simply electrocardiographic studies were per-
approximatelNv four months thereafter. At no time during- lis f6rined.
illness was lie jaundiced. Except for these infectious 1lnesses and 'Once again, with Lewis and Wilson leads, the patient in the
surgical procedures, the patient recalled no history of other in- recumbent position performed a standard 10-see. Valsalva ma-
feetious diseases or intercurrent medical i~rpblemns. lie specifical- neuver. Phases III and IV (the recovery phases) from his dcec-
ly had no history of diphtheria, rhelimati 'fever, scarlet fever, trocardiogramn-are shwn in Figure 5. The tracing demonstrates a
Rocky Mountain spotted fever, or vw-aereal disase. lie had had His bundle or peripheral conduction tissue (formerly referre'd to
i no excessive exposure to heavy metals, had not rý'eivecd multiple as a "low nodal") pacemaker rhythnm.3 The onset of the QRS
transfusions or emtradietary iron therapy, knew of 01-a.lergies to complex is difficult to determine inasnmuch as the P-wave coin-
food or drugs, and though statloned in South Viet Namn tMr 10% cides with the QRS onset in several complexes. Compare beats
mrmonths, knew of no p~ossible exposure to parasitic infections. Al- 1, 2, and 3 where there is no fusion with beats 4, 7, and 12. Com-
though lie may have been exposed to insect bites, he did not re- plex 9 produces retrograde depolarization of the-atriuim mani-
call any cutaneous sores or pustules Which might have been con- fested by the inverted i'-wave in"the S-T" s.kment. The QRS
strued as insect bites, duration of the infra A-V nodal beats at ihefr longest is equal to

Physic'il examination revealed him- to he well.deveioped, ,vieA or less than 0.12 see., and their configuration Is quite similar to
an-Irregular pulse of 80 beats-per minute and a blood pressured- the beats miorma!ly induced by the sinus pacemaker. The nodal
110/700, right arm seated. There were no xanthimius, abnormal- rhythmn is 78 per minute while the sinus rate varies L;etween 72
ities,in~skin elisticity nor c% idence of cutaneous Infiltrations. Head and 90 per minute. Thus, when the sinus rate slows 'below the
exaniination4'as unremarkable. Specifically there was no Kayser- nodal rate, thu nodal focus supervenes as the dominant pacemak-
Fleischer ring. The examlnation of the neck revealed-abnormal er. This cumpetition for pacemaker, dominance, was also brought
neck vein pulsations characterized predominnntly by an A-wavc (,,;t during recovery from mild exercise (Figure 6). The nodal
superimposed on a G-,vave. Occasionally a small cannon was've rate persisted at approximately 80 per minute. Exercise however,
was visible. The trachea was midline and there was no thyro- decreased vagal tone on the S-A node with a resulting aecelera-
megaly. Chest examinAtion was unremarkable. The cardiac point tion of its rate. As the-patient rceoverbd from the exercise, vigal

J. E.
VALSALVA RESPONSE: PHASE III & IV

S. .. . . . I ~I-- • , ' " , i , " ,' '

LEWIS (A,/.1 1J2 A~/J
'LEAD , .. , - .

L /

I .SEC

1 2 3 4 5 6 7 8 9 10 11 12 13: 14
F.g, 5. Wainmdermng pmuvilmker demomta,m4teld ill P,%tiunt Nu. 2 in bvselal •lnlsJt.aniut .,d ' ,lmtg tilt lkkk.. , fruni Vasah,a

mneumcuver. See text for discussion.
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EVALUTION(01 OF ERSIONNELAVItTH ARRHYTHINIAS-DOUCLAS

tone slowvly increased so that, the- two. pacemak~er sites weie nodal focus to jiftermittently escape at a ratc of approximatcly 65
synchronous-the first complei designated wvith~an" asterisk, and jer minute.
the third complex in the second portioni 6f the rhythm strip-the. The physiologic variablcs in this patient, therefore, are similar
infra A-V ii~lal fdcus controlled'wh'cn the sitits rate .slowed~ta -to those in Case No. 1. Inasmucl'. as no cardiovascular abnormal-
about 7ý1 , and then was dcposed'when tIhc sinus sped to 95 at tli~ ities were noted, both patients were recommended for continua-
end~of t~ie rhiythm strilp tion of flying duties.

71-!iirther substantiate the physiologi-c explanation: proposed,
the, p, tient received 0.3 nig edrdphoidium. chloride intravenously
during electrocardiograpttic monitoring. His response is illu's
triitcd in Figure 7. Edrophonhiii chloride, a cholinesteraic in. DISCUSSION
hibitor, potentiates existing or. provoked vagalV activity. Th~us, The clinical significance of supraventricular arrhyth-
there was a slowing of both pacemaker sites wvith exaggeration of
the effect from carotid sinus ma~ssage. The sinoatrial iatii slowed inias is variablc. It is strategic that wevc b able to distin.
to approximately 63 per-minute, which O1owed the infra A-V guish the pathologic arrhythmnias wvhich could jeopar-

JiE.
EXERC'1.9E- RECnOVERY'

........................

a . . . . . . .

... . . . . . .

J. E. .~.

LEFT C OIý MASSAGE I SEC!.
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EVALUATION OF PERSONNEL WITH, AIRHYTHMIAS-DOUGLAS

dize a pilot's life from physiologic variant -arrhythmia.s ity to this drug and for this reason a test dose 6f 0.1 mg.
with no morbid potential. Certain arrhytlmias such as administered intravenously is recommended. 'It is al-
atrial fibrillation, atrial flutter, atrial arret, and third- ways, wise when manipulating vagal tone to. have a
degree heart block have been diagnosed arbitrarily as syringe with atropine sulfate available at the time. AI7
pathologic, either on the basis that they result from though rarely necessary, it is of considerable benefif
some underlying disease or that the arihythmia itself should the patient prove unduly',sensitivc to the anti-
might compromise cardiovascular function, particularly eholinesterase drugs. 'Side effects from edrophon'um
in a pilot under stress. Other arrhythmias such as sinus chloride are abdominal cramps, increased lacrimation
arrest, first-degree A-V block, occasional uniform pre. and salivation, muscle trem6o -and fasiculation. These
mature ventricular depolarizations, and wandering, su- symptoms generally occur qaite ffiMilly with an arrhyth-
praventricular pacemakers, may result from no'Anal mic diagnostic dose of 0.4 ing. intravL-nously. They usu-
physiologic mechanisms without ominous portent. To ally disiiipear within one. 1b two minutes and the cardi-
misinterpret these is to risk not only the unnecessary ovascular responses rar6'y last, longer than this.
grounding of healthy personnel but also the production Carotid sinus massage mdy 6ften be used in an adju-
of cardiac neuroses. The two cases herein presented had vant capacity with Tensilon (as illustrated in Figure 7),
been diagnosed prior to USAFSAM evaluation as hav- or may be used- by-tself.4 Generally, it is not.recom-
ing atrial arrest, third-degree A-V heart block, and in- mended in any patienthaving carotid bruits ora history
termittent bundle-branch block. In actuality, they both suggesting carotid or vieftebral insufficiency or emboli.
represent wandering pacemakers, the first shifting from It is important that massage be performed in the region
sino-atrial node to the atrium, the second shifting from of the carotid bulb, this generally being at tile angle of
sino-atrial node to the infra A-V nodlal region. Monitor- the jaw. Palpation and massage at a point below the dar-
ing the patient during minor physical or pharmacologic otid bulb may actually produce deicreased carotid bulb
r'aneuvers frequently will allow more specific differen- distention registering as hypotension, with a resulting
tiation of the rhythm's etiology. Table I summarizes decreased vagal tone and cardio-acceleration rather
several such maneuvers, than the expected enhanced vagal tone with cardiac

A brief commentary on each of the agents may serve slowing. After locating by palpition~the carotid pulse at
to expedite their clinical application. Edrophonium the ,anigle of the jaw. roc,,ing massage compression
chloride (Tensilon) potentiates the effect of available should be applied to it tor a timed 10-sec. period. After
acetylcholine. Patients may manifest a variable sensitiv- a 60-sec. recovery period, the contralateral carotid bulb

TABLE I

AGENT MODE OF JiCTLVITY INTERMEDIARY CARI)IOVASCULAR RIIIYr1IM PfESPONSE
RESPONSE ORl EFFECT

(1) Edrophonlum Anticholinesterase Increased vagal effect Slowing of the sinoatrial Sinus bradycordia atrial
chloride node; prolongation of and atriovcntricular

atrial ventricular con- nodal escapes; first- mid
duction; slight myocardial second-degree heart
depression block

(2) Carotid masage Increased carotid sinus Increased vagal fixing
nerve activity

(3) Phenylephine Increased peripheral o-.
(Neosynephrine) sistance; Increased blood and isino-atfll and and sino-atrial arrest

pressure; with Increased atrial ventricular with nodal escapes and
carotid sinus nerve nodal arrest ventricular escapes
activity,

(4) Amyl nitrite Decieased peripheral we- 11' riased vagal in- Acceleration of sino- Sinus tachycardla with
sIstance with decreased creasw.-sympatlsctic atrial node; decreased suppression of other
blood pressure; decreased nervous system tone A-V condhution time pacemaker cites
carotid sinus nerve ac-
tivity; (there may also
be an Increased venous
tone and Increased
venous return).

(5) Atropine sulfate Blocks receptor cite Decreased vagal effect Acceleration of sino- Sinus tachycardla with
for acetylcholine atrial node; decreased suppression of other

A-V conduction time pacemaker sites

(0) Passive leg-ralsing

(a) Gradual Increased venous return Increased right atrial Blainbridge refles (?) Slight Increaseint
filling sinssis rate

(b) Abrupt Rtapid venous return Abrupt sight atrial Bezold-Jariseb reflex Sino-atrial arrest
distenslon

(7) Exercise Many varied effects Dccreased vagal tone" As with Antyl nitrite, plus Sinus tachycardia end
Increased adrenergic tone Increased Irritability occasional pre,.twturh

atrial and/or ventricin
depolarizations

Aerospace Medlicinc * March, K472) 329
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SEVALUATION OF PERSONNEL WITH ARRifYTHMIAS-DOUCLAS

.may -be similarly manipulated. It. is worthwhile noting provide sufficient vagalqb!ockade to allow deciphering
that right carotid stimulation'usually has a dominant.ef- of arrhythmias resulting from neurogenic reflexes. Oc-
feet on the sino-atrial node, with only s',ight effect on- .casionally, however,-a dose of 2.0 mg. is required. The
the atrio-ventricular node, while left carotid stimuIation major side effects (which are usually just nuisances) arerB-. produces a predominant'effect on the atrio-ventricular -,nydriasis, which may last for two to three hours,, and
node with'lesser effects on the sino-atrial node.. Individ. obstipation. Passive and active log-kaising, as well as ex-
ual variation inthis regard is marked-because of the du- ercise, are readily employed ,s ,the most physiologic
al innervation of'li6th the SA-andA-V nodes. Nonethc- :naneuvers available to assist airhythmia analysis.
less, left carotid masmage will, usually increase-atrioven-
tricular block more effectively-, than right carotid mas-
sage. SUMMARY

Phevylephrine (Neosyneplhiti,), being 'predominant-
ly an alpha-adrenergice catecholainie, produces its ma- Diagnosis and u cro-n edical evaluation of theiy sigsrifl-
jor cardiac effect via barorccep'tor reflexes and vagal cance of supraVentricular arhythmias may frequently
cardiac suppression. The magnituidq of the response-to be assess;ed in the Flight Surgeon's Office wvitb-#,ie assis-
intravenousenylephrine is thus rei'ited.';6hsidcrable tatnce of an electrocardiographic machine, simple phys-,
caution shouldihe exercised with this' drug- because of icalinaueuvers, and.a few pharmacologic-agents, ,viiich
its marked poteney.-Fcw situations justify a dose grcttter are herein tabulated and"briefly-discussed. Two cases
-chan 0.1 rag. Sufficient. drug usually is left adhering to are presented in which tie rhythm interpretation Was
the walls of a -tuberculin syringe after the syringe is facilitated by such studies.
emptied to produce t1e4 desired physiologic effects by
merely flushing the emptied sy'ringe with the patient's
venous blood after a venipuncture. The following pro- ACKNOWLEDGEMENT
cedure is recommended: (1)'-draw 0.2 cc. of 1% phen- 'I'h ai ij'hiii: ties -to thanl, Mrs. Cecilia C. Manschot for her
ylephrine hydrochloride into a 1-cc. syringe; (2) re- invahlablo assistance in th--jireparation of this manuscript, and
move needle and syringe from the drug vial and empty Mrs. Glorin Oakenshield foi her advicc and encouragnient.

the syringe in a wast&, receptacle; (3) using this now
emptied syringe and a^'ncew needle, perform venipunc-
ture; (4) illow the syringe to fill with 0.8 cc. of'lood; REFERENCES
(5) injeqt the 0.8 cc. of blood back into the vein over a 1. DAmATo, A. N., S; H. LAU, K. M. ROSEN, C. STEINER,

5- to 10-sec. interval. E. STmEI, and W. D. BfnKow-zr Ifls bundle rhythms.
Amylnitrite inaltion, as a diagnosticmaneuver, has 2. Circztbdh6a 40:527-534, 1969.Amyl. SCIIAEFiR, II.U Central control of cardiac htfibtion. Physiol.

many attractivc advantages. It is relatively innocuous, Rce. 40'(Suppl-No: 4): 213-231, 1960.
its effect is transient, and it decreases cardiac work. The 3. Scium.v, D., J. COREN and M. RArAILZADE1.: Excitatory ef-
patient should be cautioned,'however, that he may ex- fects of~carotid sinus pressure. Amer. 1.- Cardfok 17:240-
perience a 1- to 2-min flushing headache' and blurred' 252,O 166.

4.A11mDO, A. L., K. J. ý'MXA.INaN, Q. A. kAISER, J. R, MAI.,vision, and B. F. Ho 1•'.-N: The P wave and P-R Interval. CMr-Atropine sulfate, 0.4 ing. intravenously, \vill usually culation 42:053-671, 1970.
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