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Abstract

This study deals with the ultrasounddings of the liver for diabetic patients type
two. The main objective of this study was to find the characteristic of fatty liver in
diabetic patients type twd.he study was conducted at diabetes and endocrinology
hospital and Khartoum North teaching pibal in the period from July 2017 to
October2017. All patients had done ultrasound examination in the ultrasound
department. The machine used in the study was Mindan6 ¥th curvelinear
probe frequency ranged from 3.5MHz to 5MHAIl patients scanned
transabdominal with supine position techniqliee data was collected from 101
patients (male and female) reported as patients of diabetes mellitus type two. The
data sheet include gender, age, duration of diabetes mellitus, echogenicity of the
liver, randbm blood glucose and size of the Rt and Lt lobe. Patients ages ranged
above 30 years. The results of the study showed the following: The RBG increased
by 14.006 mgdl/echogenicity and the Rt lobe increased by 1.2cm/echogenicity as
well as 0.25 cm/year. Thiet lobe size increases by 0.33 cm/echogenicity and by
0.052 cm/year; where echogenicity of the liver ranged from O to 3. The study comes
to conclusion that the fatty liver is common finding in diabetes mellitus type two.
The high frequency of fatty livefound in patients with uncontrolled diabetes
mellitus and with increase age. The study data showed that the high frequency of

fatty liver in males more than females.
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Chapter one
Introduction

1.1Introduction:

Fatty liver is a reversible condition where in largacuolesof triglyceride fat
accumulate iniver cells via the process o$teatos (i.e., abnormal retention of
lipids within a cell). Despite having multiple causes, fdithger can be considered a
singlediseasdhat occurs worldwide in those with excessaleoholintake and the
obese (with or without effects afsulin resistande The condition is also associated
with other diseases that influence fatetabolism When this process of fat
metabolism is disrupted, the fat can accumulate in the liver in excessive amounts,

thus resulting in a fatty livefwww.fattyliver.com)

Nonalcoholic fatty liver disease is a term for a range of liver conditions affecting
people who dnk little to no alcohol. As the name implies, the main characteristic of
nonalcoholic fatty liver disease is too much fat stored in liver ‘cells

(www.mayocliniccom)

Nonalcoholic fatty liver disease (NAFLD) is aclincopathological condition that
compromisea wide spectrum of liver damage, ranging from steatosis alone to
steatohepatitis , advanced fibrosis and cirrhosis. The true prevalence of (NAFLD) is
unknown, but it estimates that it affects-24% of the general population of
different countries. An magement of associated condition, such as obesity,
diabetes mellitus and hyperlipiacmia. the prevalence of (NAFLD) is higher in
patient with obesity (6@5%), type 2 diabetes (Z&H%), greater prevalence of
(NAFLD) in males than females, most pati@re agmptomatic(Alba and Lindor,

2003
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Nonalcoholic fatty liver disease is increasingly common around the world,
especially in Western nations. In the United States, it is the mashon form of
chronic liver disease, affecting an iesited 80 to 100 million people

(www.mayocliniccom)

The action of insulin can be conveniently discussion in relation to glucose , amino

acid and fat metabolism and inabn to electrolyte regulatm(Sukkar et al., 2000

Effect of insulin to the liver can b@crease glycogemynthesis in ta liver and in
skeletal muscle omecrease the glucose output from the liver by decreasing

gluconeogenesis and by increasing glycogen syntt{&sikkar et al., 2000
1 .P@blem of the study:

Fatty | iver disease may obscure many s¢

and treat early will lead to chronic liverséiase.

1 .OBjectives

1.3.1General objective:

The main objective of this study was fiod characteristicof fatty liver disease in

type twodiabetic patients.

1.3.2Specific objective:

_ To correlate betweegthogenicity of the livewith respect diabet duration.
_ To correlate between tleehogenicity of the liveand age.

__To correlate betweeaschogenicity of the liveand liver size.
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_ To correlate between echogenicity of the liver and statues of diabetic mellitus.

_ To correlate betweeasthogeniity of the liver andandom blood glucose.
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Chapter Two
Literature Reviewand Previous Study

2.1 Role of ultrasound

Ultrasound is a tomographic imaging technique that can praamddomical and
functional images with high resolution and great flexibility at low ¢@sisgrove,

2009

Ultrasound is the preferred imaging modalities for diagnosing and monitoring of
abdomen and pelvic organs. Ultrasound image formed by exposing part of the body
to high frequency sound waves to produce pictures of the inside of the bod
because ultrasound images are capture in real time, they can show the structure and
mo v e ment of t he bodyds i fiowiegrtmaudh blood g a n .
vessels(Bushong, 1991)

In an ultrasound examination, transducer both sends the sound aadeecords

the echoing wave. when the transducer is passed against the skin, it direct small
pulses of inaudible, high frequency sound waves into the body, as the sound waves
bounce off of internal organ, fluid and tissues, the sensitive microphorgein t
transducer any changes in the sounds pitch and direction. these signature waves are
instantly measured and displayed by a computer, which in turn creataktane

picture on the monitorone or more frames of the moving pictures are typically

capturel as still image¢Bushong, 1991)

Doppler ultrasound, a special application of ultrasound. measure the direction and
speed of blood cells as they move through vessels the movement of blood cells
cause a change in pitch of the reflected sound waves (th#ddoppler effect). A
computer collects and processes the sounds and creates graphs or color pictures that

represent the flow of blood through the blood vessels.
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Medical imaging uses frequencies that are much higher than 20 KHz; the range
normally used igrom 3 to 15MHz These frequencies do not occur in nature and it

Is only within the last 50 years that the technology has existed to both generate and
detects this type of ultrasound wave in a practical way. (Bafbessd, SpiceD-

2004).

2.2 Anatomy ofthe Liver:

Theliver is the largest abdominal organ that plays a major role in metabolism and
has a number of functions, including glycogen storage, decomposition of red blood
cells, plasma protein synthesis, hormone production, and detoxificatiorani¢ ief

very few organs that has the ability to regenef@tlumacher. 2006)

The liver lies in the right upper quadrant of the abdomen, suspended from the right
hemidiaphragm. Functionally, it can be divided into three lobes: right, left, and
caudate. Theight lobe of the liver is separated from the left by the main lobar
fissure, which passes through the gallbladder fossa to the inferior vena cava (IVC).
The right lobe of the liver can be further divided into anterior and posterior
segments by the righttersegmental fissure. The left intersegmental fissure divides
the left lobe into medial and lateral segments. The caudate lobe is situated on the
posterior aspect of the liver, with the IVC as its posterior border and the fissure for

the ligamentum venosu as its anterior bordefRumack CM 2011)

2.2.1 Ligaments:

The | iver i s covered by a thin connecti
capsule surrounds the entire liver and is thickest around the IVC and the porta
hepatis. At the porta hepatihe main portal vein, the proper hepatic artery, and the

common bile duct are contained within investing peritoneal folds known as the
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hepatoduodenal lament.The falciform ligament conducts the umbilical vein to the
liver during fetal development. Aftdirth, the umbilical vein atrophies, forming the
ligamentum teres. As it reaches the liver, the leaves of the falciform ligament
separate. The right layer forms the upper layer of the coronary ligament; the left
layer forms the upper lay@f the left tiangular ligament. The most lateral portion

of the coronary ligament is known as the right triangliggament. The peritoneal
layers that form the coronary ligament are widely separated, leaving an area of the
liver not covered by peritoneum. This posw&rperior region is known as the bare
area of the liver. The ligamentum venosum carries the obliterated ductus venosus,
which until birth shunts blood from the umbilical vein to the I{@areol A. 1993).

left triangwlar ligament

Inferior border of liver

Round lgiment (Ngamentum teres)
(obliterated wmbilical vein)

Inferior border of Nver

Figure(21)anterior view of the liver(www.daviddan.com)
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2.2.2 Anatomic Variants of the Liver.

Riedel lobe can be described as a tongue like extension of the right hepatic lobe.
This anatomic variant is more often seen in women. Riedle® Imay extend
inferiorly as far as the iliac crest. To differentiate Riedel lobe from hepatomegaly,
one could examine the left lobe for enlargement.

An additional variant of the liver is the papillary process of the caudate lobe. This
inferior extensiorof the caudate lobe can resemble a mass. If a papillary priscess
suspected, care to evaluate the caudate lobe in both transverse and sagittal scan
planes is warranted. Other anomalies of the liver include situs in versus, agenesis of
a lobe, and vasculaariations.(Careol A. 1993).

An enlarged left lobe of the liver occasionally may mimic a solid tumor because of a
narrow waist separating the right and left lobe. however, additional scan obtained at



a slightly more superior level may help prevent thiere at times, the left lobe of

the liver crosses the midline and extend laterally to occupy the left sub phrenic space
around the spleen, thus mimicking a sub phrenic abscess. (Careol A. 1993).

In 5 percent of patients, the hepatic artery arises frenstiperior mesenteric artery
rather than from the celiac axis. the common hepatic artery then passes behind the
head of pancreas, posterior to the superior mesenteric vein and portal vein, before
curving around the portal vein to occupy its nhormal moreréant position. (Careol

A. 1993).

The celiac artery and superior mesenteric artery may originate from a common
origin, or both may arise directly from the aorta. posterior acoustic shadowing
occasionally may arise from the borders of the portal vein. dypearance should

not be mistaken for calculi in the neck of the gall bladder. At times, prominent
muscle fibers from the hypertrophied diaphragm may extend into the right lobe of
the liver (Careol A. 1993).

2.2.3 Blood supply:

2.2.3.1Portal Veins:

The liver receives a dual blood supply from both the portal vein and the hepatic
artery. Although the portal vein carries incompletely oxygenated (80%) venous
blood from the intestines and spleen, it supplies up to half the oxygen requirements
of the hepatocgs because of its greater flow. This dual blood supply explains the
low incidence of hepatic infarction. The portal triad contains a branch of the portal
vein, hepatic artery, and bile duct. These are contained within a connective tissue
sheath that giveshe portal vein an echogenic wall on sonography and that
distinguishes it from the hepatic veins, which have an almaserceptible wall.

The main portal vein divides into right and left branches. The right portal vein has

an anterior branch that lies ¢eally within the anterior segment of the right lobe
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and a posterior branch that lies centrally within the posterior segment of the right
lobe. The left portal vai initially courses anterior tdhe caudate lobe. The
ascending branch of the left portal wethen travels anteriorly in the left
intersegmental fissure to divide the medial and lateral segments of the left lobe.
(Careol A.1993).

2.2.3.2Arterial Circulation
The branches of the hepatic artery accompany the portal veins. The terminal
branches othe portal vein and their accompanying hepatic arterioles and bile ducts

are known as the acinus. (Careol A.1993).

2.2.3.3Hepatic Venous System

Blood perfused the liver parenchyma through the sinusaids then enters the
terminal hepatic venules. Thet&minal branches unite to form sequentially larger
veins. The hepatic veins vary in number and position. However, in the general
population, there are three major veins: the right, middle, and left hepatic veins. All
drain into the IVC and, as with thepal veins, are without valves, the right hepatic
vein is usually single and runs in the right intersegmental fissure, separating the
anterior and posterior segments of the right lobe. The middle hepatic vein, which
courses in the main lobar fissure, foramssommon trunk with the left hepatic vein in
most cases. The left hepatic vein forms the most cephalad boundary between the

medial and lateral segments of the left lobe. (Careol A.1993).

2.2.4Sonographyof The Liver:
A sonogram of the liver can be orddrfor several reasons. Patient preparation
should befasting at least 4 hours, although a period of 8 hours is optimal if the

entire right upper quadrant is to be evaluated. However, no special patient
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preparation is needed if only the liver is being exed with sonography. The
normal liver is homogenous. Its echogenicity is either equal to or slightly

greater than the parenchyma of the normal right kidney, and slightly less echogenic
than the normal spleen. Also, when compared with the pancreas,eh&s lslightly

less echogenic in an adult. The liver measures approximately 13 to 15 cm in length
in an adult. Although many authors disagree, hepatomegaly is often suspected if the
liver measures greater than 15.5 cm in the-h@gatic line. As mentioneghrlier, in

some individuals, particularly females, Riedel lobe can mistakenly suggest
hepatomegalyStevenM., 2011

Figure (4 3) Healthy liver ultasound StevenM., 2011

The uniformity of the liver tissue is interrupted by the portal and hepatic veins
which appear as sonolucent tubular structure

The diaphragm is routinely seen in the transverse and sagittal planes as highly
echogenic membrane that moves with respiration. In the sagittal plane, it serves as

landmark for defining the plural space, siaphargmatic space. and liverhn&
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diaphragms often used to differentiate a sub hepatic abscess from liver abscess and

to define the plural cavity. (Careol A.1993).
2.3 Physiology:

The various functions of the liver are carried out by the liver cellepatocytes

The liver is thought to be responsible for up to 500 separate functions, usually in
combination with other systems and organs. Currently, thereastifioial organor
device capable of reproducing all the functions of the liver. Some functions can be
carried out byiver dialysis an experimental réatment fotiver failure.

(www.fattyliver.com)

2.3.1 Biliary flow:

Thebiliary tractis derivedfrom the branches of the bile ducts. The biliary tract, also
known as the biliary tree, is the path by which bile is secreted by the liver then
transported to the first part of the small intestine,diredenum Thebile produced

in the liver is collected ibile canaliculj small grooves betweethe faces of
adjacent hepatocytes. The canaliculi radiate to the edge of the liver lobule, where
they merge to formbile ducts Within the liver, these ducts are
termedintrahepatiddile ducts, and once they exit the liver they are
consideredxtrahepatic. The intrahepatic ducts eventually drain into the right and
left hepatic ductswhich exit the liver at thé&ransverse fissureand merge to form
thecommon hepatic duct Thecystic ductfrom thegallbladdenoins with

thecommon hepatic dutd form thecommon bile duct

Bile either drains directly into th&uodenunvia the common bile duct, or is
temporarily stored in thgallbladdervia the cystic duct. The common bile duct and
thepancreatic duotnter the second part of the duodenum together at the

hepatopancreatic ampulla, also known asatineulla of Vate{www.fattyliver.com)
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2.3.2 Syntheticfunction:

The liver plays a major role in carbohydrate, protein, amino acid, and lipid metabbhisrhver
performs several roles tarbohydrate metabolisrithe liver synthesizes and stores approximately
100g ofglycogenvia glycogenes, the formation of glycogen from glucose. When needed, the
liver releases glucose into the blood by perfornglygogenolysis the breakdown

of glycogeninto glucose The liver is also responsible fgiuconeogeesis which is the synthesis

of glucosefrom certainamino acidslactateor glycerol Adipose and liver cells produce glycerol

by breakdown of fatwhichthe liver uses fogluconeogenesis.

The liver is responsible for the mainstay of proteetabolism synthesis as well as
degradation. It is also responsible for a large paainaho acid synthesighe liver
plays a role in the production of clotting factors as well as red blood cell production.
Some of the proteins synthesized by the liver
include coagulationfactord (fibrinogen),ll (prothrombin),V, VI, VIII , IX, X, XI,

X, as well agprotein C protein Sandantithrombin In the first trmesterfetus

the liver is the main site o&d blood celproduction. By the 32nd week géstation
thebone marrovhas almost completely taken over that task. The liver is a major
site of production fothrombopoietin aglycoproteinhormone that regulates the

production ofplateletsby thebone marrow

The liver plays several roles pid metabolism: it
perfamscholesterobynthesislipogenesis the production ofriglycerides and a

bulk of the body's lipoproteins are synthesized in the liver.

The liver plays a key role in digestion, as it produces and exdriéga yellowish
liquid) required for emulsifying fats and help the absorption of vitamin K from the
diet. Some of the bile drains directly into th@odenum and some is stored in
thegallbladder
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The liver also producassulin-like growth factor AIGF-1),
apolypeptideproteinhormone that plays an important role in childhood growth and

cortinues to haveffects in adults(www.fattyliver.com)
2.3.3 Catabolic function:

The liver is responsible for the breakdownrulinand othehormonesThe liver
breaks dowmbilirubin via glucuronidation facilitating its excretion intbile. The

liver is responsible for the breakdown and excretion of many waste products. It
plays a key role in breaking down or modifyituxic substances (@., methylatior)

and most medicinal products in a process calledy metabolismThis sometimes
results intoxication when the metabolite is more toxic than its precursor.
Preferably, the toxins amdnjugatedo avail excretion in bile or urine. The liver
breaks dowrammoniainto ureaas part of theirea cycle and the urea is excreted in

the urine. (www.fattyliver.com)
2.3.4 excretory function:

The principle excretory product of the liver is bile, an aqueous mixure of conjugated
bilirubin, bile salts ,phospholipids, cholesterol and electrolytes . bile not only
provides a respiratory for the products of hem catabolism but is also vital for fat

albsorption in the smalhtestine.(Mazzaferro, 1996)

2.3.5 Other function:

1 The liver storesa multitude of substances, including glucose (in the form
of glycogen, vitamin  A(li2 years' supplyyitamin D(1li4 months'

supply)itation needefdvitamin B143i5 years' supplyyitamin K iron,
andcopper
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https://en.wikipedia.org/wiki/Copper

1 The liver is responsible for immunological effettdhe mononuclear phagocyte
systenmof the liver contains many immuologically active cells, acting as a
'sieve' for antigens carried to it via thertal system

1 The liver producealbumin the most abundant protein blood serum It is
essential in the maintenancearfcotic pressureand acts as a transport fatty
acidsandsteroid hormones

1 The liver produces the enzyme catalase in order to break down hydrogen
peroxide, a very toxic substance due to it being a powerful oxidizing agent, into

water and oxyger(www.fattyliver.com

2.3 Pathology:

2.3.1 Diffuse Liver Disease:

2.3.1.1 Fatty Liver Disease:

Fatty liver is a reversible disease characterized by deposits of fat within the
hepatocytes. Causes of fatty liver include obesity, alcohol abuse, chemotherapy,
diabetes mellitus, pregnancy, glycogen storagease, and these of some drugs.
Although fatty liver is typically asymptomatic, patients may present clinically with
elevated liver function tests. Fatty changes within the liver can be diffuse or focal.
Diffuse infiltration will cause the liver to appe diffusely echogenic and it wibe

more difficult to penetrateFrequently, in the presence of diffuse fatty infiltration,
the walls of the hepatic vasculature and diaphragm will not be easily imaged,
secondary to the attenuation of the sound beam.dBapbically, the liver segment
affected by focalnfiltration will appear as an area of increased echogenicity and
can appear much like a solid, hyperechoic mass. Alternatively, focal fatty sparing of

the liver can occur. In this circumstance, the liveingolved with diffuse fatty
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infiltration, with certain areaspared. This area of sparing can appear much like a

solid, hypoechoic mass or possibly even fiiBtevenM., 2011

RT LOBE

Figure (21 4) diffuse fatty live(StevenM., 2011

Pathophysiological of fatty liver in diabetes type two:

The pathogenesiof NAFLD is not yet fully understood, but insulin resistance
appears to be a critical contributing factor, with obesity as the most common cause
of the insulin resistant state. As body fat stores expand with calorie excess and
progressive obesity, altgéi@ans in lipid metabolism together with inflammation in
adipose tissue and ectopic sites of fat deposition lead to insulin resistance
predominantly secondary to peasiceptor abnormalities in insulin signaling
pathways.

Elevated circulating free fatty acldvels, in part related to diminished suppression

of adipose tissue lipolysis by insulin, result in increased delivery of free fatty acids
to the liver. The synthesis of excess triglyceride in the liver is driven by this supply
of fatty acids and the acowlation of excess liver fat is further exacerbated by
impaired hepatic fatty acid oxidation secondary to insulin resistance. When glucose

levels are elevated in the context of drabetes or overt diabetes, this provides
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further substrate for triglycerdsynthesis. Additionally, impaired very low density
lipoprotein (VLDL) secretion, which commonly occurs with insulin resistance,
further contributes to hepatic fat accumulation. Insulin resistance is not only a factor
in obesity and diabetes, but also nteeyan underlying mechanism for NAFLD even

in nonobese individuals without diabetes, as noted in a euglycemic insulin clamp
study . However, insulin resistance most commonly is associated with NAFLD in
the context of obesity, and the development and rpssipn of NAFLD usually
occurs in association with both insulin resistance and a state of ongoing excess
calorie intake.

There may not only be an increased risk for NAFLD secondary to diabetes, but there
also is evidence suggesting that NAFLD conversedy rhe a risk factor for the
development of T2DM. In a study comparing NAFLD patients and control subjects,
none of whom had diabetes at baseline, those with NAFLD were more likely to have
diabetes and metabolic syndrome whesvaluated eleven years lat&vhen overt
diabetes develops in the setting of preceding insulin resistance and obesity, the
diabetic state may be an independent additional factor contributing to progression of
NAFLD and the ultimate development of cirrhosis. In a study of over 40@sadu
with NAFLD, those with moderate to severe fibrosis were more likely to have
diabetes . Thus, in examining associations between DM and NAFLD, it is important
to consider not only the occurrence of NAFLD with diabetes, but also the effects of
diabetes n NAFLD progression to NASKiwww.ncbigov)
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2.4 Previous study:

Resultof 132 patients with NAFLD, 44 patients (33%) had an established diagnosis
of DM. Patients with DM were older and had greater serum glucose and triglyceride
levels and a greatespartate aminotransferaa&nine aminotransferase ratio. Liver
biopsy specimens from patients with DM showed more vacuolated nuclei and
acidophilic bodies. Cirrhosis (histological or clinical) occurred in 25% of patients
with DM (11 of 44 patients) and NA.LD compared with only 10.2% (9 of 88
patients) of patients without DM with NAFLDP(= 0.04). After adjusting for
potential confounders (age, body mass index, and the presence of cirrhosis), both
overall mortality (risk ratio [RR], 3.30; 95% confidence ental [Cl], 1.76
6.18;P = 0.002) and mortality related to liver disease (RR, 22.83; 95% CIi 2.97
175.03;P = 0.003) were greater in diabetic patients with NARMdunossi et al.,
2004

The study showed that the fatty liver is common finding in tige Diabetes
Mellitus patents. The prevalence of FLD is much higher in patients with tiype
Diabetes Mellitus. The high frequency of fatty liver found in middle age6(H4
years old in the collected data. The study data showed that the high frequency of
fatty liver in male 82%.Increase the prevalence of fatty liver disease with
age(Padwe and Abdallah, 2012

NAFLD is associated with features of metabolic syndrome and is more prevalent
among obeseubjects and patients with typeo diabetes independent of degree of
obesity. The increased risk for carahetabolic diseases in NAFLD is caused by
different factors among which hepatowerproduction of glucosanflammatory
factors, Creactive protein (CRP), and coagulation factors and by the presence of
insulin resistance. Large trials thawvestigate thencidence ofand related mortality
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in subjects with NAFLD are needed to confirm this observdtiaggini et al.,

2013

The average age of participants was 48.0 years at the entry, and the average follow
up period was 4.0 years. The incidence abdtes in the FL group was 2,073 per
100,000 persoyears (65 cases), whereas 452 per 100,000 pgesos (44 cases)

in the noRFL group. Also The average prevlance of fatty liver was about twice as
high in males (26% ) as in females (12.7%) in the japiwe prevelance in female
tended to rise gradually with ag&hibata et al., 2007

NAFLD is extremely common in people with typeo diabetes and is associated
with a higher prevalence of CVD. The unadjusted prevalence of NAFLD was 69.5%
among participants, and NAFLD was the most common cause (81f5P&patic
steatosis on ultrasound examination. The prevalence of NAFLD increased with age
(65.4% among participants agedi809 year s and 74. 6% amon
years;P < 0.001) and the agadjusted prevalence of NAFLD was 71.1% in men and
68% in women NAFLD patients had remarkably & 0.001) higher age and sex
adjusted prevalence of coronary (26.6 vs. 18.3%), cerebrovascular (20.0 vs. 13.3%),
and peripheral (15.4 vs. 10.0%) vascular disease than their counterparts without
NAFLD. In logistic regressio analysis, NAFLD was associated with prevalent
CVD independent of classical risk factors, glycemic control, medications, and
metabolic syndrome featuréBargher et al., 20Q7

The study included 3175 subjects (1218 men) with a mean age of 52 ydanwaEL
found in 661 (20.82%%¥ubjects.Fatty liver increase in men more than women .
After adjustment by age and sex, FL prevalence was found to be 17.29%, and the
prevalenceof alcohdic, suspected alcoholic and nonalcoholic FL were determined
to be 0.79, 1.15 and 15.35%, respectively. Generally, age, body mass index (BMI),
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waist circumference, blood pressure, and frevalenceof obesity, diabetes,
hypertension and dyslipidemia weaé significantly higher in FL patients than in
controls; In contrast, the levels of higlensitylipoprotein cholesterol (HDIC),
education and physical activity were markedly lower. Multiple regression analyses
showed that only nine factors (male, ediwal level, waist circumference, BMI,
HDL-C, triglyceride, fasting plasma glucose, diabetes and hypertension) were
closely related to FL. In excessive drinkers, obesity increased the risk for FL-by 4.8
fold, but excessive drinking was associated with anly.5fold increased risk in
obesesubjects (Fan, 2005
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Chapter Three
Material and Methods

3.1 Material:

All patients were scanned in the department of the ultrasourdialmetes and
endocrinolog hospitalandKhartoum northteaching hospitalThe machine used in
the study was MindarpC-6 with curvilinear probe3.5-5 MHz.

3.2 Type of the study:

This study was designed as descriptive csmsgional study, where the data

collected prospectivel

3.3population of the study:

Study populationconsisted ofpatients presented with diabetes mellityse two
from both gender, in the periddom July 2017 up to October 201in Alsukkary

hospitalandKhartoum northteaching hospital

Exclusion criteria:
The following patients are excluded from the study:

- alcoholic
- obese.
- chronic illness.

- late pregnancy.
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3.4 study sample:

The sample sizeonsistedf 101selected conveniently

3.5 Methodof data collection

No patient preparation. trans abdoal ultrasound technique is performed with
patient lying in supine positiomsedan adequate amount of ultrasonic coupling gel
in the hypochondriamrejoin both of longitudinal and transverse views of the

pat ileanwetesapplied.
Scanning technique 6the liver:

The patient is placed in the supirfecans are usually done in longitudinal and
transvers or transverseblique planesThe transducer is placed in a subcostal
location and scanninis usually performed with thpatient in deep suspended
inspration in order to lower th liver. The best images of thieaphragmatic portion

of the liver are usually obtained with steep cepthalagulation of théransducer.

Start by placing the transducer longitudinal central and at the top of the abdomen

(the xphoid angle).
- Ask the patient to tae a deep breath and hold it.

- Angle the transducer beam towards the right side of the patient to image the

liver.
Right lobe:

Right lobe imaged by angle the transducer toward the right side of the patient from
the @ntral of the abdomen at the xiphoid angle, The normal size of the right lobe
measure3-15cm.(Devin D 2005).
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Figure (3 -1) show technique for imaging Rt lobe of liygalmerP,2003)

Left lobe:

Left lobe imaged by placing the transducer longitudatahe center of the abdomen

at thexiphoid process, The normal size of the left lobe 10cm.

Figure (3 -2) show technique for imaging lobe of liver(www.ultrasoundpaedia.com)

The classificationof the fatty liver:

1 Mild fatty liver characteristicby minimal diffuse increase in hepatic
echogenicity with normal visualization of diaphragmd intrahepatic vessel
borders.
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1 Moderatefatty liver characteristic bynodemate diffuse increase in hepatic
echogenicity with s@ihtly impaired visualization ointrahemtic vessels and
diaphragm.

1 Severefatty liver characteristic bynarked incease in echogenicity with poor
penetration of pdsrior segment of right lobe olfiver and poor or no
visualization of hepatic vessedad diaphragm.

3.6variables of the study

The data was collected by master data sheet using the following vayeidey
echogenicity of the liverage, RBG, duration aliabetes mellitussize of Rt and Lt

lobe and status of DM.

3.7 data analysis:

All data were processed and analyzed throughpcenized data analysis system

(SPSS) statistical package for social science.

3.80ver view of the study:

This study consisted of five chapters; with chapter one is an introduction which
includes a brief introduction, Problem of the study, General and figpeljective.
Chapter two included a comprehensive literature review and theoretical background.
Chapter three discussed the material and method used to collect the data. Chapter
four presents the results and finally chapter five included discussiodusmn

and recommendations.
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Chapter Four

Results
4.1 Results

Table (4- 1) across tabulation between echogenigftiiver across right lobe size

Echogenicity Rt lobe size
Mean +£SD Max Min
Non fatty liver 14.578cm 16.4 cm 13.2 cm
Mild fatty liver 15.329 cm 18.2 cm 13.0cm
Moderate fatty 16.458 cm 18.4 cm 13.0cm
liver
Sever fatty liver 18.248 cm 19.5cm 16.3 cm

Table (4- 2) across tabulation between echogenigftiiver across left lobe size.

Echogenidy Lt lobe size
Mean +£SD Max Min
Non fatty liver 9.678 cm 10.2 cm 8.0cm
Mild fatty liver 9.516 cm 12.2 cm 8.0 cm
Moderate fatty 10.065 cm 11.2 cm 8.0cm
liver
Sever fatty liver 10.595 cm 11.8cm 9.2 cm
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Table(4 - 3) showANOVA test betweerdogenicity and size dkt andLt lobe

Sum of Mean
Squares | df Square | F Sig.
Rt lobe size Between 171.671 | 3 57.224 | 60.797 | .000
Groups
WIRIN 191299 |97 |.941
Groups
Total 262.970 | 100
Lt lobe size | Between 16525 |3 5508 |9.176 |.000
Groups
Within — | 58559 |97 | .600
Groups
Total 74.754 100

Table (4- 4) show the mean of age, RB@uration of DM, size of Rt lobe and size

of Lt lobe according to echogenidi@z=non fatty, 1=mild fatty, 2=moderatetti

3=sever fatty liver)

echogenicity | Agelyears| RBG/mg/dl | Durationfyears| Rt _lobe_siz&m | Lt_lobe_sizécm
0 50.08696| 213.2609 9.130435 14.57826087 9.67826087
1 58.87097| 232.3871 7.870968 15.32903226 9.516129032
2 59.80769| 239.6538 9.730769 16.45769231 10.06538462
3 60.90476| 257.5238 9.619048 18.24761905 10.5952381
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Figure (4-1) scatter plot shows correlation between echogenicity and RBG
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Figure(4 - 5) scatter plot shows correlation between age and Lidizlee

Table (45) across tabulation between echogenicity of the leeoss the

status of DM.

STATUS OF DM
controled | uncontrolled Total
echogenicity Non fatty 21 2 23
mild fatty 25 6 31
moderate 10 16 26
sever fatty 2 19 21
Total 58 43 101
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Figure (4 6) a bar graph show echogenicity of the liver versesstatus of
DM.

Table (41 6) across tabulation show the mean size of the Rt & Lt lobe with
status oDM.

Std. Std. Error
STATUS OF DM N Mean | Deviation Mean
SIZE_RT LOBE | controled | 58 | 15.272| 1.1934 1567
uncontrolled, 43 | 17.112| 1.5296 .2333
SIZE LT LOBE controled | 58 | 9.688 .8657 1137
uncontrolled 43 | 10.230| .7680 1171
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Table (47) across tabulation between echogenicity of the liver across the

gender.
GENDER
male female Total
echogenicity Non fatty 9 14 23
mild fatty 20 11 31
moderate 15 11 26
sever fatty 12 9 21
Total 56 45 101
Chart Title
25
- 20
8 15
210
=
. ]
non fatty mild fatty moderate sever

echogenicity of liver

Emale mfemale

Figure (4 7) a bar graph show echogenicity of the liver versus the gender.
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Chapter Five

Discussion,conclusion and recommendati@n

5.1 Discussion

This study aimed to evaluate the echogenicity of the liver in diabetic patients type II.
The data were collected from 101 patients and it has been found that, there are
various factor affecting the echogenicity of the liver like age, gendeationrof

DM, RBG, size of the Rt and Lt lobe size and the status of DM if it controlled or un

controlled.

However, sonography is a simple, practical, low cost and accurate method in the
evaluation of liver echogenicity and size. Data were arranged acgotalithe
echogenicity of the liver into four groups which are +atty, mild, moderate and

sever fatty liver.

ANOVA test showed that there were statistically significant differences between the
echogenicity of the liver groups, associated with increasinge liver size. Table
(4-1) and (42) showed that the mean size of the Rt lobe was increased by increasing
echogenicity non fatty, mild, moderate and sever i.e. 14.6, 15.3, 16.4 and 18,2cm
respectively, similarly the mean size of the Lt lobe; 9.6, 40, 10.6 cm

respectively.

Also the scatter plot showed that the echogenicity of the liver has direct linear
relation with different variables i.eandom blood glucos&kt and Lt lobe size and
age, where theandom blood glucosand the size of the lolmn be estimated if the
echogenicity were known. Theandom blood glucosdncreases by 14.006
mg/dl/echogenicity and the Rt lobe 1.2cm/echogeyiag well as 0.25 cm/year. The

Lt lobe size increases by 0.33 cm/echogenicity and by 0.052 cm/ybearg w
echaenicity ranged frorf to 3.
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The results of this study according to crteisulation showed the distribution of
different echogenicity of fatty liver among different status of patients according to
the status of DM and the type of gendehas been found that the echogenicity of
the liver is directly increased with uncontrolled diabetes, also increase in male more
than female, this result supports the previous study dblonesepatientsfound the

prevalence of fatty liver in malmorethan female.
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5.2 conclusion;

The fatty liver is a common finding in Type Il diabetes mellitus patients, where the
liver showed different echogenicity from ndetity to sever one. The status of the

liver mostly affected liver size.

This stug found that the development of fatty liver also affected by status of DM,
RBG, Rt and Lt lobe size as well as the increases of fatty liver prevalence with age.
Also the study showed the prevalence of fatty liver incretase male and
uncontrolled DM.

TheRBG and liver lobe size can be estimated using the following linear equation:

RBG (mgdl) = (14.006 x echogenicity) + 214.7

Rt lobe size (cm) = (1.2 x echogenicity) + 14.3

Lt lobe size (cm) = (0.33 x echogenicity) + 9.46
Rt lobe size (cm) = (0.25 x age) k84

Lt lobe size (cm) = (0.052 x age) + 6.94
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5.3 Recommendatios:

According to this study the researcher willing to recommended the following points:

- Weight loss by eating appropriate portion, eating healthy choices, exercising

regularly geneally reduce hepatic steatosis.

- There is high incidence of fatty liver in Khartoum state, some reason can cause
fatty liver like alcohol, malnutrition and starvation, so suggest research run in this

side.

- physiagons should actively check the presenoé NAFLD in those who are

overweight or diabetic.

- Primary noninvasive evaluation such as ultrasound should be used to confirm the

diagnosis of fatty liver disease, to avoid risks and costs of liver biopsy.

- Because of potential role of elastography teghe in the evaluation of patients

with NAFLD should be used as routine in liver evaluation.
- Histological evaluation is the gold standard and should be considered.

- Further studies are needed to define the pathogenesis of NAFLD clearly and
explain theapparent inter individual variation in the susceptibility to progress to

more advanced liver disease.
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Appendix:

Case (2) : female 40 years old with mild fatty liver
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Case (4) : female 46 years old with sever fatty liver



Cas (6) male 56 years old with moderate fatty liver



350 P-fbdonen

20

Ratio(D)

firea  Ellipse v
Volwe  3ist v
Result Oa

Distances([Set] Start point

Ratio(D)
firea  Elljpge v
Voluee  3ist v

Result 0n

10

Case (8); male 50 years old with sever fatty liver .



Case (9) :female 60 years old with sever fatty liver.



