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ANALTOMY OF THE CONDUCTION SYSTEN

Tne sinus ncde is located at the lateral aspect
of the superior vena eavsal right atrial junction
posterior Yo the erest formed by the union of the right
atrial appendage with the superior vena cava. Iitg
dimensiong 2long the line of +he stlcus terminalis
renges fron 10-20 mrm, while its dimension Perpendiculsar
to this line (parallel to the epicardium) is about Smm
in its mid portion. TIts meximal endocardisli-epicardial
dimension is =bout 1.5 mm, (Zudson, 1960; James, 1961 .,
and James et. al., 1966).

3y the naked eye the sinus node ean be seen 535 gz
vale colizgencus zene around the sinus noge arters,

located abecve the erista terminalis,Jess then 1 mm bensztl.
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> arranged
collzzen =13 elastin framevork wiieh surrounds znd adhe-
rent to tiae sinug nede 2YTery. The rodsl cells form 2m
interweavirz mesh within thig fremework, There gre two
principai trres of nedal cells: P cellg and transitionsl

cells (James et, al. 1966). P celils are centrally locateq

znd eontlected with one another zxd with transitionsal cellsg,
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They are small, pale and round with 2 large nucleus, few
organelles and sparse randomly oriented myofibrils.
Transtionzl cells are smzll, psle and slender, with a
large number of longitudinally orierted myofibrils.
Transitionsl cells are connected with one snother, with
P cells .and with purkinje cells which are present at

the margin of the sinus node.

THE INTERNODAL PLTHWAYS:

James (1953) has docuzented the precsence of three
pathways comnecting the sinus =24 iV nodes. QConduetion
velocity throusgh thaese paths hes been demonstrzted tc be
more rapid than in werking azrizl myocardium (Goodman

et, 21. 1971).

The egnisricr inisrncdzl petiney exits guteriorly

from the sinus ncode =znd iravels ir Ircnt of the superior

ct

vene cavs to enter the anterior iInter atrial myoccardizl

pand (B=zchraan's bundle).

The middle internodal pataway is less well developed
in man. I% exits from the sinus node posteriorly, trave-
1ling benind the superior vena cavz to enter the upper

interatrial septum posterior to the snterior vathway. A4is
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the middle internodal pataway courses within the septum
it interconnects with fthe anterior pathway in the region
of the znterior rim of the fossa ovalis before both groups

of fibers enter the crest of the LV node.

The positerior psthway exits from the sinus node
posteriorly to travel in the crists terminglis, swinging
from it irito the Bustechisn ridge znd from there passes
Just above tne coromery sinus to conxeet with the LV node
at its posterior margin. ©The thres intermodal pathways

interconnect near the crest cr upper mergin of +the LV node.

THE 4V KOIDZ:

The LV rcde lies within the interesrial septum Jjust
above the attzcament of <“he geptsl lezflet cf the +ri-

cuspid valve, ZIts posterior mergin is less than 1 mm from

the cstium of The corcnzsry sirus., Z3s dimersions zre zbous

(‘J-

ercble veristion. The AV node

m

1-3 mzm, Tut there is consi
cozglists of interwesving conrectionse of P cells and
trensitionsl cells (James and Sherf, 1968). Transitional
cells are slightly thiker ané chorter than those of the
Si& noce. P celle are fewer in rurber. There is a largze
number of nerves gnd ciaolinergic genglia in the fat pos-

terior to the .V node near tae ostium of the coronary sinus.
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THE HIS BUNILE:

The 4V node conneets anteriorly with the His {4V)
bundle, which penetrates the right side of the central
fibrous body and continues within it anteriorly an@ in-
feriorly. In man this bundle is the only pathway for
transmission of the electrical impulse Ffrom atrium to
ventricle., There is no distinct border between the
randomly oriented AV nodal arcaitecture and the more
orderly arranged His bundle. The His bundle is composed
almest entirely ef strands of purxinje cells arranged in
parallel rows, separated by fine collagen septa, with
only sparse interconneetions between the rows (Sherf and

James, 1959).

The His bundle courses within the centrzl fitrous
body =zlong the postero=inferior mergin of the membranous
interventricular sertum %o reach the summit of the
muscular seztum. In its course “the His hundle is in close
proximity to the posterior (noncerorery) cusp of the
aortic valve. Upon rezching the muscular interventricuiar
septum the His bundle be_ins to give off = continuous sheet
of fibers 10 the left septzl suberndocardisl surfeace. At

a variable point more anteriorly the His bundle provides
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a single slender right bundle branch. 4 small and
variable group of fibers connect the His bundle and
proximal left bundle braneh to ithe muscular inter-

ventriculer septum (Mahaim's paraspecific fibers).

BUNDLE BRLNCHES

The right bundle branch is a long, thin, well
circumscribed group of fibers, with few (or no) proximal
branches. In its initial few millimeters it is eriented
anteriorly, sometimes in a subendocardial position, but
often deeply placed in septal myccardium. 4s the right
bundle branch approaches the papillary muscle of conus
(muscle of Lancisi) it curves inferiorly, most fregquently
taking an intranyoeardial course in the inferior margin
of the geptal band. Ddstzlly the right btundle dbranech lesves
the septum and enters the moderator tand forming seversl
divisions as it reaches the papillery muscle of the »ight

ventricle,

The left bundle branci may be wore accurately
considered 2 sheet than a e¢ylindriezal branch, Unlike the
cylindrical right bundle branch, the broad system of left
bundle branches consiats of a group of fibres which leaves

the His bundie forming poorly delinestedand highly varisble
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divisions fanning cut over the left interventrieular
septal subendocardium with two of the many divisions
forming relatively direct connecticns to the anterior
and posterior papillary muscle. The anterior division
is long and thin, lying below the =ortic valve in the
left ventricular outflow tract. The posterior division
is much thicker and shorter, lying mostly in the lefdt
ventricular inflow trect. From the anatomical point of
veiw it is apparant that =z relatively small lesion can
interrupt the right bundle branch, while it regquires a
moderately sizd&d lesion to interrupt the left bundle
branch system near the His bundle, =znd z massive septal

lesion to interrupt this system distelly.

Bota the left and right tundle branehes, like the
internodal pathways, contain two »opulaticns of cellis.
Purkinje cells =2nd cells appearirgiike working myocardium.
In some locations the Pukinje e¢zlls zre smsgller than wor-
king myocaxrdizl cells, but in others thevy are larger and

there appears To be no consistent vaisern for this varia-

&}

tion. There are chelinergic nerve endings in the His bundle

and bundle branches, but nc ganglie.
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BLOOD SUFPLY OF THE CONDUCTION SYSTEX

The sinus node artery is azbocut 1 mm in diameter
originates from the Tirst few centimeters of the right
coronary artery in about 55% oI auman hearts and from first
few millimeters of the left circunflex artery in zbout
45% (James and Burch, 1958a). Then it criginstes from
the right coronary, it sends a larze brenca to the left
atrium thrcugh the 3achmann bundle ané waen the artery
originates from the ecircumflex it gives off its left
atrigl branches and travels to %he sinus node through
Bachmann's bundle. The sinus node artery supplies the
majority of the right atrium including the intermodal
rathways except for area of the Eustachizn ridge (thrcugh
which runs the posterlor internodzal pataway) whica is

pricarlly perfused by the brzuches of LV node artery (Jares

]

F

and Burch, 1958a). There sre suzsYomosis up to seversl

hundered microng in dizmeter dBsiwsen the sinug nole azrzery
and the small atrial branchee cf tize pright zrd left coronary

(Jemes and 3urch, 1558a; Jamssz, 1670).

The 4V node artery is = brench of the right coronmzry
in 90% and the left coronary in 109. It originate =zt the
epex af the U furn thet the perenst artery mzxes zs it goes

under the posierior interverntriculzr vein. The AT node
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