Salwa Akl

oo | o el e
Gk ol HuiS9 Sl 35 0
(ool | G Gl | i




Salwa Akl

ol i ey b

ok ymad 1§ (gl gl 2| \Guii gl
Wi Wil 0 (pwil] B 9 pousbaind| cllly oumi
il i Gl 99 s ] 2 doad! gal il oak (ods




Salwa Akl

Ly e
- e e =

f o, == wh L | g
e L-_-"'
AIN SHAMS UNIVERSITY

aall debadl Gabigdl yand
Sl 2y ol il il il




A COMPARATIVE STUDY OF THE EFFECTS OF
EPIDURAL VERSUS GENERAL ANAESTHESIA ON
COAGULATION, FIBRINOLYSIS AND THE
OUTCOME AFTER MAJOR SURGERY

. Submitted fo Partial fulfifiment for the Degree of M.D.
Il
Anaesthesiology 150k

By —

Ashraf Mohamed Mohamed Ghali
(M. B, B. Ch. M. Sc. Angesthiesiology )

Supervisors
Prof. Dr. Prof. Dr.
Nadia Hassan Fatiouh Nagwa Mansour Badr El-Din
Prof. of Anaesthesiology Prof. of Clinical Pathology
Facuity of Medfcine Facuity of Medicine
Tanta University Tanta University
Frof. Dr.

Lubna Mohamed Abou El-Nasr

Prof. Anaesthesiology
Faculty of Medicine
Tanta University

FACULTY OF MEDICINE
TANTA UNIVERSITY



(RGNS

et

J_.-I'U.d.-ﬂ

fﬂfﬂ




f

E—]

a

Lt



) -
) Ed
.

INTRODUCTION

Perioperative changes in haemostasis have been
hypothesized to explain the high frequency of dcep vencus
thrembosis and pulmenary embolism after surgery. Increased

concentrations of coagulation factors, decreased concentrations

“of coagulation inhibiters, enhanced “in vilro" fibrinolysis have

been reported postoperatively, suggesting a "hypercoagulable
state" (1, |

Teleologically, an increased tendency for bload to coagulate
after tissue trauma can be viewed as adaptive; however, in
patients with peripheral vascular lesions, these haemostatic
changes have the potential to increase the likelthood of arterial
tlirombotic complications ie. limb ‘loss, Evidence linking
postoperative hypercoagulability with arterial thrembotic
complicatiéns was reported. The observed reduction in
postoperative vascular grall occlusion in patients receiving
anticoagulants provides further support for eticlogic role of
hypercoagulability in this event (2,

Investigators long have been interested in identifying
anaesthetlc regmins that modulate the stress response to
surgery. Regional anaesthesia (RA} has been reported to reduce

perioperative morhidity ‘when compared with general

‘anaesthesia (Ga]) ‘2.
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REVIEW OF LITERATURE
HAEMOSTASIS

Normal hacmestasis is a balance between mainlaining the
fluidily of the blood in normal intact vasculaturc and the
restriction of bloed loss from damaged hlood vessele this
equilibrium is dependent on the presence of activating and

inhibiting processes with regulatory positive and negative

' feedback pathways.®

The three egually important anatomic compartments of
haernostasis are the, platelets which must be nermal in botlh
number and function blood proteins, which include
procoagulants, anticeagulants, fibrinolytic protcins, and the
vasculature, which remains the “last frontier" and most peorly

. understood with respect to diserders of haemostasis. It should
be emphasized that thesc three compartments are inlricately
interrelated. ﬁisfurhance of these delicately balanced

interrelationships may lead to seripus clinical consequences. @

Vascular function and Haemostasis ;

Normal vascular morphology is comprised of three discrete
layers: intima, media. and adventitia. The intima consists of a
menolayer of nonthrombogenic endothelial cells and an internal
elastic membrane. The media consists of smooth muscle cells,
the size of the media will vary depending on the type (arterial or

venous) and size of the vasenlature. The adventitia is comprised
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of an external elastic lamina or membrane and supportive

connective tissue, 975
Endothelial sloughing may be induced by a wide variety of
insults [triggers), including acidosis, hypoxia, endotoxin,

circulating antigen-antthody complexes, and many others

[Flg 1). (9,10}
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Fig (1);: Endothelial sloughing and exposure of blood to
subendothelial collagen and basement membrane.® .

The frist event that occurs after endothelial sloughing, with
the subscquent exposure ol subendothelial collagen and
hasement membrane, platelets are Immediately recruited o "H1"

this endothelial gap (Fig, 2).511.12 |

Both subendothelial collagen and subendothelial basement
membrane recruit platelets, with the goal being to form a
primary haemostatic plug, thereby stopping blood from leaving
the vascular compartment. As the primary haemoestatic plug is

formed, subsequent reparative events ensue: smooth muscle or

' Revien' of Literatyre




other cells from the media differentiate, midrate ﬂirough the
internal elastic membrane, and then differentiate into new

nonthrombogenic endothellal cells. B

ACIDQSIS

HYPOXIA
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MANY OTHER INSULTS
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Fig (2) : Platelets fllling endothelis! gaps, 5 '

i

If this is one-time events, a normal reparative process is
completed. It should be noted, however, that forming the
primary haemostatic plug may constitute an GveﬁvheIming event
leading to a large platelet/ fibrine thrombus, and impedance of
blood flow with resultant end-organ damage via ischaemja.

Another evenl that may occur when endothelia] sloughing

and damage occurs atherosclerotic plague formation

ﬂ Rgm?w'ﬂ of Literatire
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Fig (3): Endothelial sloughing and atheroma formation

If this occurs repeatedly In the same area over a pr;:tracted
period, then as smooth muscle or other cells ﬂifferantiﬁte and
migrate into the intima, compounds are released that atfraet
macrophages, which then ingest cholestero] and other materials
and alheroselerotic plagque eventualljr develops. @17 All these
potential events are summarized in [Fig.4].

VASCULAR DISRYPTION
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Fig (4): Vascular damage and consequences
(endothelial-cell sloughing). ©
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Permeability, fragility, and vasoconstriction arc properties

of the vasculature. ©® and are summarized in (Fig 5} .

PERMEABILITY o LEAKAGE
FRAGILITY I HUPTURE
CORSTRICTION = OCULUSION

HUMOTAL SONTROL: (EPl, HOREP1, ACP, KIHINS,
FDP AHD THROMEOKAHES

- MEURAL CONTROL: (SYMPATHETIC 3Y3TEM)
o - LOCAL COMTROL (TEMP, pH, p0O-2)

Fig (5); Vascular function.®

Vascular permeability, if increased, results in blood leaving
the vessel and will manifest as petechiae and purpura. or in some
Instances, large echymoses. If increased vascular fragilily occurs,
there can be rupture of the vasculature with ensuing petechiae
and purpura (especially in the integument and mucous
membranes), Large ecchymoses and potentially serlous deep-
tissue haemorrhage. If vasoconstriction is inappropriately
intense, there may he occlusion of the wvessele via eventual
thrembus formation. Vasoconstriction is under local, neural, and
humoeral control, The most important of these is humoral
control; in Fig. 4 the compounds that mediate humoral control of
vasoconstriction are primarlly compounds released irom

plarelets. including epinephrine, norepinephrine, adsnosine

! Review of Literature |




diphosphate, kinins. and thremboxanes,!” 1819 Fibrinogen

degredation products (FDPs) librated when the fibrinolvtic

system acts on a fibrin clot will also modulate vasoconstriction,®

Praperties of the endothelium are summarized in Table (1).

Endothelial cells are contractile and contracl when stimulated by

histamine, serotonin. kinins, or thromhoxanes. In addition, the

cndothelial cell is the major site of high-molecular-weight factor

VIII biosynthesis (Von Willebrand factor/ restocetin
cofactor).®921)  Low-molecular-weight factor VI or factor Vill

(' coagulant {factor VII[:C) i{s synthesized by the hepatocyte and
probably other cellular sites.??! In addition, the endothelial cell

provides on the two key activation pathwavs of the fibrinolvtic

system through the synthcesis and release of plasminogen

ﬁ activator activity, (8:23.24)

Table (1); Properties of the endothelium and subendotheliumn :

Endothelium;
Contraction by histamine, kinins, 5- hydroxytryptamine, and
thromboxanes. |
Synthesis of plasminogin activator aclivity.
Synthesis of factor VIII: vW factor.
Synthesis of protein € inhibitor.

Subendothelium:

s Platelet activation and atraction,

Factor XII z_a.cﬁvatiom
Factor XI activation,

e e T TE PR e e e e e o b . e e s — —— — — —
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In addition, protein C activator activity and inhibitor activity
appear to be synthesized and released by the endothelium.®%
Properties of the subendotheltumn are also depicted in Table (1).
Platelet attraclion and subsequent activation oceurs when
basement membrane or collagen is exposed. It should also be
noted that subendothelial collagen can directly activate factor XII
to become factor Xila as well as factor X1 to become factor
XIa,b.26.27] Evidently, any of these processes, if lelt unmmodulated,
could glve rise to a generalized activation of the haemostatic

S}TStﬂmila'ZB]

Platelet function and Haemostasis ;

Normal platelet morpholegy can be envisioned as being
.comprised of three primary zones: a peripheral zone, a sol-gel

zone, and an organclle zone 29

The peripheral zone is
. comprised of an eﬁramembranﬂus glycocalyx, inside of which is
a plasma membrane, similar t¢ any ether trilamellar cellular
plasma membrane. {Inder the plasma membrane is an open
canalicular system. The sol-gel zone iz comprised of
microtubules and microfilaments, a dense tubular system that
contains primarily adenine nucleotides and calcium. In addition.
in the sol-gel zone is found the all-important contractile protein
thrombosihenin. Thromboslhenin is similar o aclomyosin, The
organelle zone is comprised of dense bodies, alpha granules.
mitochondria, and the nsual array of organelles found in other
cellular systems, including lysesomes and endoplasmic

reticulum. Alpha granules contain and rclease fibrinogen and

‘ Review of Literature l




