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Logic is not simple

If it was, it might be,

and if it were so, it would be,
But as it is n't, it ain't,

That's Logic.

lewis Carrol - ALICE IN WONDERLAND
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Low output gyndrome ( L.0.S.) is very common
and serious complication, faced with after open heart
surgery. 1t forms a challenging problem, and a majzr
obstacle, for the success of cardiac operstions, in
all cardiac cestres . bMogt, if not all postoperative
complications, may end in L.O.S.

L,0.85. implies trat the neart following
operative interfernce under total cardiopuimonary bypess,
is unable to deliver & satisfectory cardisc output. It
mey appear early rendering weaning from bypass difficult,
or mey set in a bit later in tne early postoperative
period.

A cardiac output unable to maintain body Iunctions ,
results 1in seriocus disturbances of the irnternsl envir-
onment ( nomeostasis), for exemple acidosis will

result, wiich depress the myocardium furtier, and complete
a vicious circle .

In 1567, Richard C. lLillinei et al, described
under the term of low outpuil syndrome following cardio-
puimonery bypass, the postoperative picture of cardiac
patients suiferirng from; hypotension, anc sigsas of
nhypoperfusion of tissues as cerebral, visceral, and
cuteaneousg. Otuer e.g. Gant (1567), regarced the syndrome
es merely enotner rame for shock, precipitsted primerily
by cerdisc factors.

Hewever, low output syndrome is usually cardicgenic,
though multifactorial in origin. The factors may either
be inherent in the patient himself precoperatively, and
were regarded Dby tne surgeon as an acceptable risk ,
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or have been underestimated or even missed. Or mostly
they occur in the peri-operative period, due to a
zultitude of precipitating causes, sterting from
anaestnesia, until transfer to the recovery room, or
even leter. Tois lead to the introduction of the many
effective measures ziming et myocardial preservation &
protection, before, during, and after surgery.

Tne gyndrome once esiablished is neither
aifficult to diegnose cliinically, nor tec confirm and
differentiate by measurerents of the cerdiac output,
with the other intracardiac pressures, and doing other
investigations. The problem however 1lies in the multi-
plicty of the precipiteting factors, and often their
combinetion, which makes early detection and prophy-
laxis & hard, but never the less a gretifying task.

TbeAstudy of the causes, prophylexis and treatment
of tnis syndrome, lead to the recent imprcvements and the
new teconiques used in open heart surgery ( H.A. David
et g1 1982 ), +to mention only & few such as :-

- Tne judicious use of deeper degrees of Lypothermis,
specilally in infants, and the use of cocld cardioplegia
with externel cocling of the neart ( Shumway), during
tre rzrolonged aortic cross clamping .

- G ood venting to avoid neert distention during surgery.
Venting the ileft veniricle tzrough the apex, could be
replaced in presence of adnesions or weex myocardium,
by venting througn tne left etrium, rizht superior

pulmorary veln, pulmornery artery, or by using & wide
bore needle transsepisl vie trhe right veatricle .

- Intentionel openirg of the right pleura and drain, in
bleeding situations or long bypass , to avoid the
occurance of emrly cardiac tamponade.
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- Zlectricel pecing of the keart, both atrial &
veriricular, to combate both blocks, and resistant
vostoperative arrhythmias when necessarye.

L
- Ire wiser epplicetion of pharmacologicsal inotropic
agents as regards; the time of initietion, dosage,
and thne cloice of the drug.

- Toe use ol mechenical support for the Teiling heart,
&8 the Intra-acrtic belloon pump ( I.A.E.P.), once
tae phnermacological support fails .

- The reduction of the peripherel vascular resistance
diring end efter the operation specially if it was
raised,by drugs such as nitroprusside drip to ease
the work of tne contracting ventricle & also in
treatwment of rneart feilure svcee... etec.

The incidence of low output state rLas markedly
diminished in our Institute, since the use of cold
cerdicplegia end other modern techniques of myocardisl
preservation & protection . It is diminisking further
by the prozress ol years .

THE ATM OF THIS WORK ; is :-

1. To verify +the incidence and mertality of low output
syrarome, in our cases of open neert surgery-cperated
betweer 1977 & 1982 .

2. Yo delireate the possitle ceuses and respongible
factors-iscletea or combined-, accused for precipita-
tircg L.0.8., in our petients and own environment .
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3+ To evaiueste ihe various methods used for their
early diagnosis and differentietion, as well as
thelr prompt management, with their end results.

4s well s trying to compare this, to what is
wentioned 1n  the medical literature or done abroad.
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BASIC PHYSIOLOGY OF C.C.

The heart, Cardiac cycle & Haemodynamics.

The Cardiac output, its measuring & controll.
The Cardiac reserve.

Myocardial contractility & Role of calcium.

Positive & negative inotropics.
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THE HEART, CAKDIAC CYCLE & HAEMODYNAMICS

RN N T e e s e rs s rs e mESEEEEEEE:

The reert acts as & biperfusionsl ruscular
pump , which propels the blcood intc two main closed
circu_ations«( Green J.H. 1972, Ganong 4.C. 1975,
ard Wweber K.T. 1978 ) . They state thet the right
side pumps unoxygenated venocus blood to the lungs
to be oxygenated, and the left side pumps oxygenated
blood reechking it from the lungs to ell tissues of
the body, in s&accordance to thelr local needs and
metabeolic reguirements.

Normally, eack cycle goes hend in nand at the
same time with the other, with nearly the same cardiac
output for each ventricle per winute. The dlood is
separeted from the tissues by the capillery walls,
and only tissue-fluid is filtered at the erterial ends
of tne capilleries, to be reabsorbed at treir venous

ends. Blood itself only gets in contact vwith the tissue

cells in the sinuses, ¢f the liver, spleen, and bone
merrow. The pre-capillary resistent vessels(arteries),
do not ceontein much of the bicod volume, es do the
post-capiilary cepacitant velns, whick corniain about
70 % of the zotel tlcod volume, S0 actiny as en bleod
reservoir for emergencies, e.g. in haemorrhage.

Tne cerciovascu’ar gystem is under humoro-
Lervous conircl tzrougn tne gutcnomic nervoug system
( sympatretic & parasympethetic), which is dominent in
stress situetions .

Trne circulaticn is cerried cut by Tne reart
contrection & reisxation i.e. the cardiac cycle, which
is tne evenis (e.ectricel, mecranical, ard other
cranges), thaet occur in the Leart arnd blcod vessels,
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auring -ene npeert beet, systoly and diastoiy. -
(Zraunwald E. et al. 1560, and Guyton A.C. 1975 ).
Taey state that, in the normal Leart, which beats .
avout 75 beat/minute, the cardiac cycle ( one heart
beat) lasts C.8/second. It 1is shortened in tachy-
curdia, ard prolonged in bredy-cardia. This change
in duration of the cardiac cycle, is mainly due to
cheange in its diestolic time period rather than its
sytolic time pericd. Thisg would effect t.e ventri-
cular filling & the diasstolic length of the muscle
fiores, and so would affect the cardiac output .
Tue_sszgiee eyele 5 3, 3ond NI wa
ventricular components, both contraction & relaxation,
which occur in succession, the atria precesding the
ventriclies.

¥ Atriel systole = Q.1 sec., Diastole = 0.7 sec.

x Ventriculer systole = 0.3 sec., Diastole = 0.5 sec.
The veantricuiar component of the cardiac cycle (systole
& diastcle), is the most important event responsible

for tne cardiec output, and is subdevided For study
into 8-pheses ( Fig. 1 ).

Ventricular systole ( C.3 sec ) :-

(1) - Isometric ( isovolumetriec) contraciion phase
= 0.05 sec.
At tie begining of this prase closure of the
e@iric-ventricular velves occur , ani the first
heert sound is neard. At the end of this phase,

opering of the semilumar valves occur .

(2) - dgximum ejection phage = 0.15 sec., during which
’ reximal ejection of blood occurs .
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