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Cardiac Arrhythmias in Service Personnel—
An Electrophysiologic Evaluation
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Elactrophysinlogieal  studies  wtilising  the  His
frungle alactrogram and atrial tachypacing were per
formed fn B0 service parsonne! wiveh included 74
normal subjects.  Associated AV nodal disease could
be identitied in cases of sick sinus syndroma. His
Dogrefte wlectragram was usefuf in determining the exact
gite of Dlock in our cases o prolonged FP-R interval,
The groug with pre excitation svndreme consisted of
4 pases of LGL syndrome and 8 cases of WEPW
syndrome. The associated tachyarthythmia could he
identitied inthese cases, Correct diagnosis of supra-
ventricilar sclopics with wide ORS complax could be
mage and in patients with complete hesrt Dlock tha
decision regarding pacemaker Impiantativn nade on
intracardiac ECG recordings,

THE glectrode catheter techniqua for recording
efectrical activity of the cardisz conduction tissua in
men duting right heart catheterization first introduced
by Scherlag et al? in 1969, has been & simple and usaful
means for the study of human AY cenduction in both
health and disgase This methed has now assumed
an important place in the evaluation and mansagement
of the disorders of cardiac conducticn and impulse
formation. This technique has alse beon used to study
the pharmacological effects of antiarrhythmic drug
therapy and to clarify the prognosis of various cardiac
arrhythmiss.  Although cardizc electrophysiologics!
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Sluties are carried out as a routine in Western centras,
tha expetienca in aur country in this fiald is limited.

The purpose of this brief communication is io
discuss aur initial experience of the cardlac electra-
physinlogical evaluation of service personnel with
various types of cardiac arrhythmias,

Material and Methods

A total of 50 subjects were studied during the
past 3¢ menths at the Military Hospital, Cardiothoracic
Centra.  There wers 14 normal male adults, age rang-
ing fram 18 to 38 years. Thay ware investigated 1o
evaiuate the significance of grade 1-2 systolic murmur
detected during routine medical examination, Haemo-
dynamic and angiocardiographic studies on these
individuals did not show any abnormality, 36 patients
with various types of cardiac arthythmias vreforred for
cardiac avalustion were studied in greater detail al tha
slectrophysiological lzaboratory.  All except one warae
mals and their age ranged fram 19 to 52 years.

Surface electrocardiogram (ECG), X-Ray chest
and other routine parametars were done in all cases.
His bundle slectrogram recordings were obtained by
the method describad by Schedag et al®  In brief. a
SF Bipolar pacing cathetar was passed into the right
femoral vein with ths halp of a ‘Diselet” and positionad
across the tricuspid valve. The proximal electrods tar-
minals wara plugged into the lsad connectar of the bio-
slectrical amplifier (No. B811-4) of Howlett- Packard
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8 channal msearch recorder (Meodel No. 4588D). The
position of the catheter was adjusted so that optimel
recordings of the His bundle potentials could be abtai-
ned. Bipolar His bundle electrogram was recorded at
a frequency setting of 50-800 Hertz on the research
recorfder at a paper speed of 100 mm per second with
tirme lines 40 milliseconds apart.  An additional 5F or
6F pacing catheter was positioned against the lateral
wall ef tho right atrium either through the same femo-
ral vein or through the ante-cubital vein. In our Centre
we inttoduce more than 2 eatheters through a single
farmoral vein percotaneously, The proximal terminals
of this electrode catheter were connected to tha
bioelectrical amplifier to obtain intra atriel  electro-
gram or this lead woas used for atrial pacing. The
atria] pacing was carried out utilising a battery power-
ed Medironic extemal pulse generater Model No.
8880A, whenever indicated. One or two surface
slectrocardiographic  leads were  also  recorded.
Sinus cycle rate was calculated by dividing cyvcle
length in millisecond into B0000D, e.g., BOOOD — 60D
= 108 bpm. The following intervals were measured
in milliseconds at a paper speed of 100 mm per

sacond §

{a) P-A imerval which represents the intra ateial
conduction time, measured from the cnsst of P in
the surface ECG to the first deflection of A wave in
the intra cardlac recording. During atwrial pacing the
B.A interval was measured berwaen the stimulus
artifact and A wave.

{b) A-H interval consists of the time from the
first rapid deflection of the A wave to the first rapid
detiectian of the bundle of His electrogram.  Tha
A-H interval represents conduction time through the

A-Y node.

(¢) H-V interval approximates conduction throu-
gh the His Purkinje system. [l was calculated frem
the first high frequency component of the potential to
the onset of QRS deflection in the surface ECG.

After recording the His bundle electrogram
during the basic resting state, stable right atrial pacing
wac carried out whenever indicated, baginning ata
rats faster than the resting rate. The pacing rate was
gradually increased in increments of 10 bpm and the
cycle length at which Wenckebach block occurred was
recorded, To evaluate cases of sick sinus syndrome,
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sinus node recovary time was calculatad in the follow
ing manner. Stimulatien ef the sinus node wa
perfarmed for a minute at each rate and then stimulat
lon abruptly interrupted.

CDuring atrial tachypacing A-H  intarval, H.!
interval and QRS width ware measured. The tim
between the last paced atrial complex and the firs
spontaneous sinus complex was  considerad to b
sinus node recovery time (SNRT). Correctsd sinu:
node recovery time (CSNRT) was obtained by sub
fracting the spontaneous sinus cycle langth from th
SNRT. Coupled atrial pacing and premature atria
stimuli could riot be carried out due to lack of facilities
Whenever indicated, ventricular pacing was carrinc
out and V. A conduction time was caloulated.  |f the
patient developed tachycardia the cycle langth, QRS
width, H-V intarval, sequance of atrial activation and
relationship of atrial complex to ventricular complex
wara noted.

Results

The B0 subjects submitted for electrophysiologi-
cal studies were dividad into the fellowing groups :

Normal controls — 14
Sick sinus syndrome -— 15
Pre-excitation syndrome — 12
Atrloventricular block — 4
Bifascicular blocks — 3
Supraventricular ectopics — 2

The A-V conduction intervals obtained in normal
subjects are shown balow ;

A-V Canduetion Time in Normal Controls

P-&  A-H H-¥ CSNRT
Age Heart Rata {millisec)
(¥rs) (per min) Intervals
{millisec)
19-38 70L8 2545 90L8 40+3 300100
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The 15 patients with sick sinus syndrome presen-
ted with the following features in the surface ECG :

Sinus redycardia —
Sinoatrial block with escape rhythm — 4
Bradylachy syndrome — 3

time ‘was
It was

The comected sinus node recovery
obeetved abova 600 milliseconds in all cases.
ahnemally prolonged in four patients. The underlying
sscape mechanism could be documantad with certainty
inoll coses,  Associated A-V node disease as mani-
fastedd by profonged A-H intarval could be recordad

in lout patients.

The 12 cases of pre-excitation syndrome includad
four patients with LGL syndroma. All the cases with
classical WPW syndrome showed very short H-V inter-
vill at the resting period.  Following auial pacing, the
H.\ interval became either negative or markedly short-
pied. In two casos  (ntermittent  atrial fibrillation
could he recorded. One case developed supraventri-
gular tachycardia during the study.

In the group with A-V block, two subjects
showed evidence of complete heart block. In hoth of
hern  elactrophysiological  studias indicated severe
diceasa and subsequently they were given permancnt

pacemaker therapy. One case. 8 young airman, showed

- eutlace ECG change: suggestive of prolonged P-R

interval during medical beard prior 1o commissioning.
He underwent His bundle studies and intermittent
I:rI..nr.k gbove the A-Y node as a result of incressed
vagal tone was documented. Another officer under-
went electrophysiological studies tor first degree AW
block when persistent prolongation of A-H interval

was recorded,

Three cases of right bundlz branch block with
left axis deviation underwent His bundle and atrizl
These cases did not show any

H-V prolongation and therefore pacing could be

ayoided.

Two patients were referred for evaluation of
ectopic rhythm datected during routine examination.
The surface ECG showed broad ORS  complexes.
Both were jound to have supraventricular cctopics
with aberrant conduction,
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Discussion

The conventional 12 fead surface electrocardic-
gram can provide information regarding atrial depola-
of A-V conduction.
Howevar, tha intormation  obtained from the surface
alactrocardingram is usually inferred [ram the contigu-
ration and relationship of the P owaves and QRS come
ploxes. |t is impossible to idantify, for exampla, His
bundle activity by the surface slsctrocardiogram
Anothar axample is that prolongation of tha P-It intsival
is usunlly designated as Hrst degrac A-V block but It
is impossible o identity the axact location of the
dalayad conduction,  On the other hand, an intracar-
diac alectrocardiogram, such &5 the His bundle electro-
gram, can provide direct information regarding the
site of cardise impulse formation and the exact loca-
tion of a heart block,

rization process with the status

Ms far as the history of His bundle electrocar
diography is concarnad, tha first
gram was recarded by Alanis and associates! in 1955
in the izolated petfused animal heart by placing alact-
rodes directly @ the His bundle. Later in 1969,
Scherleg et 2l intreduced the catheter technique for
recording the His bundle elsctragram  in humans.
Since then, extensive wark in the lield of His bundla
glectrocardiography has bean carried out at warious
laboratarias, Wsa have already reported our experi-
ence® on the affact of nitreglycerine on the cardiac
conduction,

His bundle electro-

Tha safety and simplicity of His bundle techni-
gue providas hetter understanding of cardiac alectra-
physiology including narmai and ahnormal conduction
and the mechanisms invaolved in the genesis ef wvas-
cus tachvarrhyihmias including those related to WPW
syndrome. The neormal A-Y  conduction intervals
recorded Inour subjects are similar 1o those reported
by other workers but it has besn found that the valuas
are on the lowar sida af normals,

By definition A-V conduction disturhancas are
characterised by slower than normal A-V conduction.
It pen produce 3 prolonged P-R intarval aor infer-
mittent block of atrial impulses or complete failura of
conduction 12 the ventricles from the atrium (third-
degree block). His bundle ECG analysis may reveal the
exart site of AW block
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The WPW syndrome has been traditionally classi-
fied inte two types, namaly type A and type B depen-
ding upon the direction of the delta wave. However,
this classification is an oversimplification because many
casas with WPW syndrome do not belong to either
iype A or B. The direction of the delta wave 135
primarily intluenced by the location of the accessory
pathway.

The electrophysiologic assessment of a patient
with Wolli-Parkinson-White syndrome is a multifaceted
study which attempts to: (1) confirm the presence of
preexcitation, o nothing, (2) identifiy the nature of
the associated tachyarthythmia, (3) presumptively loca-
lise the site of the accessory pathway, (4) confirm
participation of the accessory pathway in the tachyarr-
hythmia, {8} characterize the functional behaviour of
the accessory pathway and (6) examine the effect of
drugs or pacemaker therapy., We propose 1o study
our cases of WPW syndrome  with extra stimulus
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Therale of His bundis slactrocardiography in -
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