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Introduction

Liver transplantation remains one of the treatments for
many life-threatening liver diseases. The first human liver
transplantation was performed in 1963 in Denver, Colorado.
Around 350 liver transplants have been performed from 1995
to 2011 in India. One-year survival post-liver transplant has
increased from 72% to 79% in 1998 to 85% to 90% in 2008.
Ten-year survival has increased from 33% in 1998 to 53% in
2008 and 66% in 2010. (Epub et al., 2010)

Liver transplant surgery is associated with massive fluid
shifts, both from the perspective of intravascular volume
depletion and large surgical blood loss. Albumin can be used
in liver transplants as the patients are often hypoalbuminaemic
and hypovolaemic. The use of hydroxyl ethyl starches (modern
low-molecular weight) and Gelatins in liver transplant have
not been supported by convincing evidence. Furthermore,
these may affect the coagulation profile and possess a risk to
increased renal injury. (Costa et al., 2011)

The selection of various crystalloids during liver
transplantation should be based on their pH, electrolyte
composition, osmolarity and metabolism. There is no ideal
crystalloid solution and all have limitations; normal saline
(0.9% NS) causes hyperchloremic acidosis while the lactate in
Ringer Lactate (RL) requires liver metabolism for its
elimination. (Sabate et al., 2012)

Renal Insufficiency (RI1) is a common finding in patients
suffering from end-stage liver disease. The causes of RI are
reported to be multifactorial and the degree of RI can range
from early functional impairment to hepatorenal syndrome
(HRS). The process of liver transplantation is highly likely to
exacerbate the symptoms and sequelae of renal dysfunction. RI
continues to be a cause of morbidity and mortality in the
intraoperative and postoperative periods.

(Wellman et al., 2012)
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The Problem of massive blood loss during hepatic
resection and liver transplantation is an important problem for
surgeons and anesthesiologists alike. As a result, a variety of
strategies have been developed to limit the degree of blood
loss, including use of autotransfusion devices, acute
iIsovolemic hemodilution and a variety of surgical maneuvers.
In addition, a strategy of maintaining relative hypovolemia has
been proposed and strongly advocated by some investigators.
In several nonrandomized retrospective studies of liver
resections, lowering the central venous pressure (CVP) to less
than 5 mmHg, with or without some sort of portal triad
clamping, was associated with decreased intraoperative blood
loss and even decreased morbidity and hospital stays.

(Rebecca et al., 2004)

Despite success in lowering blood transfusion
requirements in liver resection patients, low CVP should be
avoided in patients under going liver transplantation.

(Bradley et al., 2004)

Liver transplantation was associated with massive blood
transfusions in the past. The typical RBCs requirement per
adult liver transplant recipient were between 10 and 20 units of
RBCs in most centers. The variability between transplant
centers in the amount and type of blood products used may be
due to differences in patient populations, surgical techniques
and transfusion practices at each institution .Average blood
requirements are now considerably lower with median
transfusion rates between 1 and 3 units. Several patients have
undergone successful transplantation without any transfusion.
In fact, some centers have developed programs specifically for
patients who refuse all blood products. (Rockvill et al., 2006)

The intraoperative management of liver transplant
patients is not uniform between institutions and is often
dictated by local practice patterns. This variety reflects, in part,
the lack of good outcome studies. Recent studies about
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coagulation monitoring, transfusion triggers and fluid

management have challenged the ingrained practice patterns

and may allow transplant centers to draft best practices.
(Schumann et al., 2003)




dIntroduction and Aim of The Work

Aim of The Work

The purpose of this essay is to focus on the most recent
trends in the management of fluids in patients undergoing liver
transplantation.
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Pathophysiology of
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Chapter One Pathophysiology of cardiovascular,renal and hepatic systems in liver transplantation

The liver, weighing roughly 1.2-1.6 kg, performs many of
the functions necessary for staying healthy. It is located in the
right side of the body under the lower ribs and is divided into
four lobes of unequal size. Two large vessels carry blood to
the liver. The hepatic artery comes from the heart and carries
blood rich in oxygen. The portal vein brings the liver blood
rich in nutrients absorbed from the small intestine. These
vessels divide into smaller and smaller vessels, ending in
capillaries. These capillaries end in the thousands of lobules of
the liver. Each lobule is composed of hepatocytes, and as
blood passes through, they are able to monitor, add and
remove substances from it. The blood then leaves the liver via
the hepatic vein, returns to the heart and is ready to be pumped
to the rest of the body. (Tzanakakis et al., 2000)

Physiological Consideration of Normal Liver:

As a result of its large and diverse enzymatic content and
its unique structure, and because it receives venous blood from
the intestine, the liver has a wider variety of functions than any
other organ in the body these functions include:

1- Removing and excreting body wastes and hormones as
well as drugs and other foreign substances: These
substances have entered the blood supply either through
production by metabolism within the body or from the
outside in the form of drugs or other foreign compounds.
Enzymes in the liver alter some toxins so they can be
more easily excreted in urine.

2-  Synthesizing plasma proteins, including those necessary
for blood clotting: Most of the 12 clotting factors are
plasma proteins produced by the liver. If the liver is
damaged or diseased, it can take longer for the body to
form clots. Other plasma proteins produced by the liver
include albumin which binds many water-insoluble
substances and contributes to osmotic pressure, fibrogen
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which is key to the clotting process and certain globulins
which transport substances such as cholesterol and iron.
(Fox et al., 2003)

Producing immune factors and removing bacteria,
helping the body fight infection: The phagocytes in the
liver produce acute-phase proteins in response to
microbes. These proteins are associated with the
inflammation process, tissue repair and immune cell
activities.

Producing bile to aid in digestion: Bile salts aid in fat
digestion and absorption. Bile is continuously secreted by
the liver and stored in the gallbladder until a meal, when
bile enters the beginning of the small intestine. Bile
production ranges from 250 mL to 1 L per day depending
on the amount of the food eaten. (Fox et al., 2003)

Excretion of bilirubin: It is one of the few waste products
excreted in bile. Macrophages in the liver remove worn
out red blood cells from the blood. Bilirubin then results
from the breakdown of the hemoglobin in the red blood
cells and is excreted into bile by hepatocytes. Jaundice
results when bilirubin cannot be removed from the blood
quickly enough due to gallstones, liver disease, or the
excessive breakdown of red blood cells.

Storing certain vitamins, minerals, and sugars: The liver
stores enough glucose in the form of glycogen to provide
about a day's worth of energy. The liver also stores fats,
iron, copper, and many vitamins including vitamins A, D,
K and B12.

Processing nutrients absorbed from digestive tract: The
liver converts glucose into glycogen, its storage form.
This glycogen can then be transformed back into glucose
if the body needs energy. The fatty acids produced by the




