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INTRODUCEZION

Chviously every surgeon would like to bhelieve that in hig
own preactice complications will be, at the least, occasiocnal
evenis. This aim can be elicited by covering deteils of etio-

logy, predisposing fectors and methods of prevention .

But when they do occur, the surgeon must be ealert tc how

they can be early recoghized, investigated and menaged .,

A ey

or after surgicel operastion which mainly may be due to mechani=-

e S

e -

cal fault. But sometimes it may be due to cosgulation disorders
which also may be preoperatively pre-exiet or may compligate

BUTEEry .
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CHAPTER 1

HAEMOSTASIS AND BLOOD COAGULATIOR
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HAEMOSTASIS AND BLOOD CQAGULATION

Haemoatagia is one of the major protective mechaniems in
the wody, it controles bleedimg in injury, helps In the pres-
ervation of vasculer integrity, essists in localizing infections

and participates in wound healing (Dmavies, IS72) .

Haemogtasis can w»e defined as spontaneous cemsation of
®lood loss from the intraveseculer space, provides & fibris
network for tissue repair and ultimately removee the fibrin

when it is no longer needed .

The normal haemosteasis occurs as oconmequence of four
major physiologic reactions :
I =« regponse of the injured vessels {vescular constrietion)
2 - platelet ectivities { platelet plug formation)
3 = diochemieal changes in the coagulation mechanism{(fiwrin
formation)

4 - fiwrinolysls {(Sehwartz, 1989)

Vascular reegponae
I

The initial vascular responee to injury even at the capi-

llary level is vasgocorstriction . The merrowing of the end
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FPlatelet activities
e ——

Blood platelets are 2 um in dimmeter, number 200,000 to
400,000 per cublc millimeter of b®lood in which normally circ-
ulete for 7 t0 9 deys . They carry & simillar eleotroetatic
charge to that on intact vascular endothelium and are repelled
»y it . They are not adhereat te each ether or to the blood
veseel wall . But they are strongly attaohed to damaged ,
depelarised vascular endethelium, to basemsnt memdrane, and te

collagen fibree .

'In the slow physiologicsl turnover of vascular endothelial
cells, platelets temporarily plug any intercellular gaps bWy
adhering to the expossd bassment membrane, without relesaing
any of thelr active compeneants, and thua they help to maintain

vascular integrity (Davis, I9T72) .

In pathological vaecular damage platelets play a fumdamental
role in haemostasis through threes baslc reactions; sadheramcas,
secretion (or release), and aggregation .,

A - Adherance

e

In leasg than I5 seconds following waacular injury, platelets

egcaping from an injured blood vessel come into contact with,

-4 -
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and adhere to a number of tissues, in particuler, to collagen,
tﬁis involves the interaction bketween a specific receptor on
the platelet?’s surface esnd a glycopeptide group of cellagen
and requires Von Willedrand factor (VWF) ae =& ¢e-factor
(Hutton, I98I) .

B - Relense reaction

Within seconds of platelets adhepion to collagen they swell

and release & varieiy of chemicals including :~

~ Adenocsine diphoasphate (ADP) from their own stored edenosine
triphosphate which induces pilatelet mggregation .

~ Phospholipid (platelet factor 3) which ectivates the clotting
system, through ectivation af factor XII {which involved 1in the
intrinsic mechanism of coagulation} .

- Platelet fmctor 4, it is a heparin neutralizing subatance .

- Serotonin {5-hydroxy tryptamine) and other vasoconstrictors
which enhance lecal vasculer coanatriction .

~ Thrombosthenin which 1s a contractile protein complex iden-
tical with the actinomysin eyatem cof the muscle snd lead to
mecharical clot retraction, which acts as natural or physiolo=-

gicel ligature of the wound (Walter and Iersmel, I1984) .

-5 -
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- Almo platelet relesses arachidonic mcid from its membrane
which is converted By oyclooxygenase ensyme to proataglandin
sndoperoxides which in turn are-converted to thrauho:an.‘12
which 18 a potent platelet aggregater and vascconatricior

(Schwartz, I989) .

C = Aggregation

Following release reaction, it is believed that platelets
expoge ancther specific glycoprotein complex receptor whiech
mnediates aggregation, the process by which platelets interact
with esch other,and they losge thelyr individual identity aad
begin to fuse with one another leading te formaiion of platelet
Plug « It is seem that ADP is a powerful inducer of platelet
sggregotion and also fibrinogen is necessary for thia reactiom
pregumehly as & bridge wetween glycoprotein receptor en the

aijacent pletelets { iAmpell, I986) ,

The platelet plug formation ia called primary haemostesgis
and 1t is seem to corpespond whate we meastre with the blesding
time, In emall vessels such as capillaries, +the combination of
vaseconstriction and platslet plug mey be adequate to achieve

haemostesis {(Morrisom, I98I) ,

- E -
Central Library - Ain Shams University



(cL61 *metasq)

‘sisoisowtavyy up siapaopd fo 3304 Y[

{sd04)_s12nposd
vonbpribap wiigiy

]

ualjaogjal

ISPl «

utiqy =

b

joya

vono)nboas sajowoud —upsodaynuo

iUy soquiody ]

y

10130}

- Ulquiady}

uabourquy

WaysAs
buijjela
uan DAl Y

N

{51s0ydiownjaw
M. SNOISIA)
uoypbalbbo

31415 J9A3041

— {ptdijoydsoyd)
£ 40120} 1330\

122 101d

N

bBn
tbnd .u:_w_w.w -

= oy jobal

19121004

ayiwnysiy
1HS

uoljonaal
PUD UAKIBI D]
JOjN350a

ey

dav _4Aq
ugtnbalbbo
1212910
t FEITTES

?503)3) | E

40v

UOISIYpD 13]3)014
|

AUDJGLIIW
JUAWISDq ¢ pUD UIapo0d
jowuigngs ansodx g

f

135534
paoyy painfu)

wasds
aydjouliqly
Lo DAL DY

Ain Shams University

-T—

Central Library



Blood coagulation

The fundemental reaction in the clottigg of bleood is converse
lon of the soluble plaeme protein fibrinogen to insoluble network

of fibres which ig called fibrin .

Normel bloocd coeguletion proceeds aep complex cascade of reac-
tlone involves 20 or so substances, most of whlch are plagma pro-
teins . HMost of these have been agsigned roman numerals, however
gome are occasgionally referred to by the surnames of the patientes
in whom they were firet discovered . e.g, factor IX {Christmes
tactor), fector X (Siuart-power factor); factor XII (Hageman

factor), and other some are referred to its function .

All of the blood clotting factore clirculate in biood in pre-
cursive forme, or gymogens, or sg cofactor proteine that have
somewhat different structures until activated or altered durding
the oclotting process (Mckee, I985) . Thesge factors csn he divided

into three groups on the basis of their general properties .

Group (I) : Vitamin X dependent clotiing factors
Group {2} :+ Thrombin sensitive clotting factors

Group (3} : The contact factors
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BLOOD COAGULATION FACTORS

Roman
Substance

numeral

I Fibrinogen

I1 Prothrombin

IIT Tissue thromboplasting tissue factor
Iv Caleium ion

v Proaccelerin : lisble fector

VI Not agsigned

VII Proconvertin stable factor

YIiil Antineemophlilic factor

IX Christmes factor: plasma thremboplastin component(PT0)
X Stuart facter or Stuart-power factor
XT Plaame thromdoplastin antecedent {PTA)
XII Hegeman factor

X111 Fibrinogen mtabiliesing factor

- Prekallikrein (Fletcher factor)

- High molecular weight kininogen (EMWK)
- ¥Von Willebrand factor

- Protein C

- Protein S

{(Mckee, 1985)
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Group (I) : Vitamin K dependent clotting factors

=Prothrombin

=Factor VII

-Factor IX

=Facter X

=Protein C

=Protein S
These factors have in their molecular structure an amino aseid
regidue, which ia g-carboxy glutamic emcid, which ie necessary for:
=Lipid and caleium binding -
=Full expression of the proteolytic activity of the active form
of these factors (except thrombin) -
In the absence of vitamin X; these factors ere gtill synthesized
but with a glutamic acid rather then carboxy-glutamic acid,(the
carboxyletion is & vitemin K-dependent), in this form they are
inactive ,

Group (2) : Thrombin sensitive clotting factors

=Fibrinogen
=Pactor XIII
=Factor V

-Factor VIII
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A1l these factors ere attacked by thrombin, which activates
f;ctor ?,VIII,XiIE y and it alao splits off two peptide fra-
gmentes {fibrino-peptide A anéd B ) from & molecule of fibrinogen
to form fibrin monomer which ther polymerises spontaneously with

its fellow to form strande of fibrin .

Group (3) : The contact factors

-Factor XII (Hageman factor)

-High molecular weight kininogen{BMWK)

=Prekallikrein

=Fagtor XI
These factors are slowly aynthesised by the liver and they are
involved in the earliest pheses of elotting; the contact factors
not only have & role in coeagulatiocn but they are also involved

in kinin formation and fibrinolyaie{Hougie and Baugn, I980) .

We must note thaits

.I = Factor III (thromboplastin) described a function snd it ie

not referred to a single gsubstance, thie function is activation

or catalyzing the conversion of prothrombin to thrombin .
Substances with thromboplastic activity are contributed by

the plasma, the plateletes and the tlssue .
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Prom the plesme :=Pactor VIII (AHG)

=FPactor IX {PTC)

-Faetor XI (PTA)

=Factor XII

=Factor X

~Factor ¥
From platelets :~Flatelet thromboplestic factor
Prom the tissue :-Tissue factor (Harper, I977)

2 = Peectors II, VvII, IX, X, XI, XII, XIIT ares all ensymee and
they of a class called serine proteamep(Walter and lsrmel, I984).
3 = Pactor VIII circulates in a complex with Von Willebrand factor

and reguirea olesvage by a thrombin like ensyme to develop the
procoagulant activity thet interacts with factor IX, cd’and pho-
aphelipid to form an activator of fmotor X. Aleo fector VIII- |
Yon Willebrand- complsax has an sctivity not affected by thrombin
which is necesgary for platelets to adhere to the severed edgen
of bBlood vessel or té foreigzn surfaces (Von Willebrand activity)
(Hokee, I985) .«

4 = Although a factor V1 has been described, it is currently
believed that no such separsted factor existe, and conseguentiy

it has been delected (Harper, I97T) .
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