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Abstract

A prospective, analytic and descriptive study was performedhartoum

North Hospital, Khartoum State during the period fromy to December 2015

This study was conducted to establish standards of normal portal vein
diameter and portal venous velociiging ultrasound the standardmeasurments
come from Europe standard might not suit tSeu d an 6 s mease U I e MmEe
measurement might follow body chat@wstic (age, weight,height, abdominal
circumference and gender

Importance of the study to help in diagnosis portal hypertension in early stage
to avoid the complicatia As well as to reduce the cost and time of examination.

The data was collectedanalyzed by using Statistical Packaged for Social
Studies (SPSSPuplex ultrasound examinations were performed on 40bjeds
(49 male and 51 fem3glevith normal abdominal scan (hypertension, DM and
patient who has chronic liverisgtase are exclusion criterithe analysis of the
results foundthat the most age group ranged between (20 to 29) years forming
(33%) of the sample volume, the most body weight ranged from (60 to 69) Kg
forming (38%), the hight of the body from (160 to 169) cm in (39%he
abdominal circumference between {7® cm in (30%)of subjecs. the most
portal vein diameterangedfrom (11-13) mm in (33%), the portal vein velocity
from (30-34) cm/sec in (31%) of subjectall casestheir portal vein direction was
heptaopetal

In result we found the portal vein diameter increase with age and weight but

the values are similar in male and female. No significant correlation was detected
between portal vein diameter, heighdambdominal circumference (AC). Highly
significant correlation was detected between portal vein diameter and portal vein

velocity of patient (increase velocity with decreasing diameter), these was goes

v



with previous studyThe study also found that thereasvsignificant correlation
betweersudanesgortal vain diameter and volicity and internationonal standerd .
The study recommendefurther study to correlate normal portal vein

diameter and velocity with liver size .



& © @I+ DZ

WTbROEB aWAIPKWF cT UTOtY wydA3Usies
.20193r [261pH TcFKBF e B M O3 Y IO
i vZy PaitazZpdl B4 OruGhi! & i o6iabDZ Ozodohid! &
ydz @] GLiko U i Ip a i oss B@Emila Bk a i TGCaé z déh
yoadzARha AGla | DFdBEDdn ! & oiLpsada®d g &il L
. 007 dZ2 & fAlLjna y o6 h!
OhuGhu! & i 6ia!a O35 pi!d& 63w +Gskid O
. 605! & épaa tsDAKk ydz ybik uai1oOm! i
1000 ND LjG] LjU& pa DERELji ND F 8T E & BB & DX
I6zohd 605! &5 1 & 64ILiE fenac Halz! (Al HagekTa T! &
yaLGzo yoi!a& T widz da &i #1101 Wi.dbitaidZ Up
@GFs! & pozdz lyidaz DKFGHEILA pAN] GFosPI@EdZ! & n & 2
cadi& kpyBbpa b ! B3 Pne DEMRITY 5V & hjl ea&i k|
) i kD dp#ekaLp) v dz WEBY | § a DAAbas6 O( Y dz
bozdz Waa BB GOT K OTMEY MLj V 6 v G d¥ (W3®Phu! &
i o1 al! & 33 piDb & UBIBFHA VA0 hEGdz e LjG OhGh
bi! 8 |jGnkaéFBHEUBBVGCEFOE NHFIFERRD 4§ dzk 6
T HIAOAEH 1A BaIayPA

607 d2 & fALn y$!a yoa! da 10Ny &DAGSR p i
NDZP &2i pai 'Grudh! & & 603 DE A W hye
bu®ulLjdhu! & NUddodza 6067 udz2 & yaudsa Oh

FZi 01! & ¢ciGuUBd) fudiala yuPai pia!



youh tplZ UGLNj w@E|1'Gdr 6 & &T G RS NFdE
NBdz2 Gz! & eG| CGwGhaa y 6Lja
fo00h*! & polono youudz NObukplzZa NXZi Ot

VI



Table No.
41
4.2
4.3
44
45
4.6
4.7

4.9

Listof Tables

Classification of patients according to age
Classification of patients according to gender
Classification of patients according to weight
Classification of patients according to height
Classification of patients according to AC
Classification of patients accordinggortal veindiameter
Classification of patients accordingportal veinvelocity

Correlation betweeportal veindiameter and selected parameters of
the study

Vi

Page No.
23
24
25
26
27
28
29
30



Figures No.

2.1
2.2

36.1
4.1
4.2
4.3
4.4
4.5
4.6
4.7
4.9

Listof Figures

Hepaticportalvein
Microscopic section through a small portal vein branch iniddiver

Hepatopetal flow

Classification of patients according to age
Classification of patients according to gender
Classification of patients according to weight
Classification ofpatients according to height
Classification of patients according to AC
Classificationof patients according toortal veindiameter
Classification ofpatients according tportal veinvelocity

Correlation betweeportal veindiameter and selected paramstef the
study

Page No.

11

20
23
24
25
26
27
28
29
30



Listof Abbreviations

AC Abdominal Circumference
cm Centimeter
Kg Kilogram
mm millimeter
NS No Significant difference
PV Portal Vein
SPSS statical package for social sciences
US Ultrasound
* Significant difference
o Highly Significant difference




Listof Contents

Dedication
Acknowledgements
Abstract

2j 3OF JbbdAB
List of Tables

List of Figures

List of Abbreviations
List of Contents

11
1.2
131
1.3.2
1.4
15

2.1
2.1.1
2.1.2
22
221
222
2.3
2.4
24.1

24.2
2.4.3
24.4

3.1
3.2
3.3
3.4
3.5
3.6

Chapter One

Introduction

Problem of the study
GeneralObjectives
Specific objectives
Importance of the study
Overviewof the study

Chapter Two

Theoretical Background

Anatomyand physiology of Portal vein

Tributaries of the hepatic portal vein

Portacaval anastomoses

Portal vein pathology

Portal hypertension

Portal vein thrombosis

Portal Vein Examination Technique

Previous stuigs

Assessment of Normal Doppler Parameters of Portal Vein and Hepatic
Artery

Portal vein Measurement by Real Time Sonography
Sonographid&valuation of Normal Portal Vein Diameter in Nigerians
Impact of anthropometrical parameters on portal vein diameter and live
in a subset of Karachi based population

Chapter Three

Methodology

Study design

Area andduration of study

Study population

Sampling

Equipments used (tools)

Method ofdata collection(technique)

Xl

Page No.
I
1l
A
VI
VI
IX

ArWWWWEF

19
19
19
19
19
19
20



Xl



PageNo

3.7  Variables of study 21
3.8  Method of data analysis 21
3.9 Data presentation 21
3.10  Ethical consideration 21

Chapter Four
4. Results 23

Chapter Five

5. Discussion, Conclusiorand Recommendations 32
5.1 Discussion 32
5.2 Conclusions 34
5.3 Recommendatian 35
References 36
Appendices

Xl



ChapterOne

Introduction



Chapter One

1.1 Introduction

The portal vein is a vessel that moves blood from the spleen and
gastrointestinal tract to the liver's capillary beds. It is about three to four inches in
length and is usually formed by the convergence of the superior mesenteric and
splenic veins behinche upper edge of the head of pancreas. In some individuals,
the inferior mesenteric vein may enter this junction instead. The portal vein
supplies approximately 75 percent of hepatic blood flow. The portal vein is not a
true vein in that it does not draimto the heart. Instead, its functions are to supply
metabolic substrates to the liver and to maintain that ingested substances are first
processed by the liver before entering normal circulation. Abnormally high blood
pressure in the portal vein is knowas portal hypertensiof

Portal hypertension occurs when the portal venous pressure exceads 10
Hg. whatever the primary cause, the consequences of portal hypertension are
similar. Liver cirrhosis is the commonest cause of portal hypertension. Because of
its accessibility, lack of ionizing radiation and rapid assessment, sonography plays
a major role in the assement of portal hypertension. Even if the additional use of
color and spectral Doppler improves the assessment of patients suspected of having
portal hypertension, gray scale assessment of portal vein diameter is corner stone
in the initial evaluation. Kowing the normal portal venous dimension in a
specified population is so cruci@l

Portal hypertension is a commonly encountered clinical condition with
multiple causes and several squeal. Ultrasound is an accuratevasive means
of assessing its aetiologyewerity and complications. | wagview the role of

ultrasonography in portdypertension. The ultrasonic features that help identify

1
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its etiology would be discussed as will the criteria that allow an assessment of
disease severity and its complications
1.2 Problem of the study
The normal portal vein diameter and portal venous velodigve
variable measuremeinrt grayscale andoppler ultrasoundgtandardwhere
use to compareit to normal this standardcome from Europestandard
might not suit theSSudan 6 s mealss meaimeeentight follow
body characteristiqage weight height adominal circumferengeand
gender there for finding the normal Sudanese measurement in respect body
charactestic will provide dynamic standard
1.3 Objectives
1.3.1 General Obijective:
The general objective of this study isassessiormal portal vein diameter
andits velocity using ultrasound.
1.3.2 Specific objectives:
i To measurgortal veindiameter.
1 To measurgortal veinvelocity and direction.
9 To correlate thgortal veindiameter with velocity
1 To correlate the body characteristic wiihrtal veindiameter and
velocity.
1.4 Importance of the study:
This study would helpn diagnosis portdhypertensionn earlystage to
avoid the complication. As wedls it wouldreduce the cost and time of

examination.



1.5 Overview of the study
This study is concerned with nornyabrtal veindiameter sonographcally by
using grayscale and Dopplétrfalls into five chapters.

U Chapter one is an introduction, which includéoductory notes about the
study explaining the word shown in the title, as well as statement of the
problem answer the question why do | do this study, and study objectives
which include the general objective and specific objectives and importance
of the study.

U While chapter twas include atheoretical backgroun@natomy physiology,
pathology) andcomprehensive scholarly literature reviews concerning the
previous studiesf problem

U Chapter three deals with the methodology, where it provides aneugfiin
material and methods used to acquire the data in this study as well as the
method of analysis approach.

U While the results were presented in chapter.four

U Chapter five include discussion of results, conclusand recommendatien

followed by references and appendices.
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Theoretical Background



ChapterTwo

2. TheoreticaBackground

2.1 Anatomy and physiology of Portal vein :

Thehepatic portal veims ablood vesselhat conducts blood from the
gastrointestinal tra@ndspleerto theliver. This blood is rich in nutrients that have
been extracted from food, and the liver processes these nutrients; it also filte
toxins that may have been ingested with the food. 75% of total liver blood flow is
through the hepatic portal vein, with the remainder coming fronméjpaticartery
proper The blood leaves the liver to the heart inhiepatic vein®

The hepatic portal vein is not a truein, because it conducts blood
to capillarybeds in the liver and not directly the heart. It is a major component
of the hepatic portal systenone of only twgortal venous systenis the bodyi
with thehypophyseal portal systebeing the othé?.

The hepatic portal vein is usually formed by the confluence o$uperior
mesenteri@ndsplenic veinand also receives blood from timéerior
mesentericgastric andcystic veins®

Conditions involving the hepatic portal vein cause considerable illness and
death. An important example of such a condition is elevaltsatl pressuren the
hepatic portal vein. This condition, callpdrtal hypertensignis a major
complication ofcirrhosis ©)
2.1.1Tributaries of the hepatic portal vein

1 Splenic vein
9 Superior mesenteric vein
1 Inferior mesenteric vein

9 Gastric veins
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9 Cystic vein

Measuring approximately 8 cm (3 inches) in aduhis hepatic portal vein is
located in theight upper quadrardf theabdomen, originating behind the neck of
thepancreas®

In most individuals, thehepatic portal vein is formed by the union of
thesuperior mesenteric veand thesplenic vein ® For this reason, the hepatic
portal vein is occasionally called teplenicmesenteric confluenc

Occasionally, the hepatic portal vein also directly communicates with
theinferior mesenteric veinalthough this is highly variable. Other tributaries of
the hepatic portal vein include thgsticandgastric vein$

Immediately before reaching the liver, the portal vein diwioito right and
left. 1t ramifies further, forming smaller venous branches and ultimately portal
venules. Each portal venule courses alongside a hepatic arteriole and the two
vessels form the vascular components ofpietal triad These vessels ultimately
empty into thehepatic sinusoid® supply blood to the livef®
2.1.2Portacaval anastomoses

Theportal venous systehms severainastomosewith thesystemic venous
system In cases oportal hypertensiothese anastamoses may become engorged,
dilated, or varicosed and subsequently ruptéire.
Accessory hepatic portal veins

Accessory hepatic portal veins are those veins that drain directly into the
liver without joining the hepatic portal vein. These include pgae umbilical
veinsas well as veins of thesser omentupfalciform ligament and those

draining thegallbladdemwall. ®
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Hepatic portal vein

Figure (2.1)
The portal vein and its tributarids.is formed by superior mesenteric vein ,

inferior mesenteric vein ,and splenic v&in
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Immediatelybefore reaching the liver, the portal vein divides into left portal
vein (supplyingliver segmentd$l, Ill, IV) and the right portal vein, which
subsequently divides further inmterior (supplying liver segments V and VIlI)
and paterior (supplying liver segments VI and VII) portal veifis.

It ramifies further, forming smallerenous branches and ultimately portal
venules. Each portal venule courses alongside a hepatic arteriole and the two
vessels forming the vascular components of the portal triad. These vessels
ultimately empty into the hepatic sinusoids to supply blood tdivae ©

Unlike most veins, the hepatic portal vein does not drain intdhehe
Rather it is part of goortal venous systethat delivers venous blood into
anothercapillary system namely theénepatic sinusoidef the liver. In carrying
venous blood from the gastrointestinal tract to the liver, the hepatic portal vein
accomplisheswo tasks; namely, it supplies the liver with metabolic substrates and
it ensures that substances ingested are first processed by the liver before reaching
thesysemic circulation This accomplishes two things. First, possible toxins that
may be ingested can be detoxified by the hepatocytes before they are released into
the systemic circulation. Second, the liver is the first organ to absorb nutrients just
taken inby the intestine&’

After draining into the liver sinusoids, blood from the liver is drained by
thehepatic vein.(")

Theportal venous system responsible for directing bloolom parts of
thegastrointestinal trad¢b theliver. Substances absorbed in the small intestin
travel first to the liver for processing before continuing to the heart. Not all of
thegastrointestinal trasare part of this system. The system extenasf about
the lower portion of thesophagut the upper part of thenal canal It also

includes venous draiga from thespleenandpancreas®
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Many drugs that are absorbed through @betractare substantially
metabolized by the liver before reaching general circulation. This is known as
thefirst pass effectAs a consequence, certain drugs can only be taken via certain
routes. For exampl@jtroglycerincannot be swallowed because the liver would
inactivate the medication, but it can be takeder the tonguer transdermal
(through the skin) and thus is alised in a way that bypasses the portal venous
system. Inverselyextromethorphgna cough suppressor, is best taken orally
because it needs to be metabolised by the livierdextrorphann order to be
effective. This latter principle is that of mgebdrugs The use osuppositoryis a
way to bypass partially theortal vein the upper 1/3 of theectumis drained into
theportal veinwhile the lower 2/3 are drained into timternal iliac veinthat goes
directly in theinferior vena cavéthus bypassing the liver)?

Blood flow to the liver is unique in that it receives both oxygenated and
(partially) deoxygenated blood. As a result, plagtial gas pressud oxygen
(pO.) and perfusion pressure of portal blood are lower than in other organs of the
body. Blood passes from branches of the portal vein through cavities between
"plates” ofhepatocytesalledsinusoids Blood also flows from branches of
thehepaic arteryand mixes in the sinusoids to supply the hepatocytes with oxygen.
This mixturepercolateshrough the sinusoids and collects in a central vein which
drains into thdnepatic vein The hepatic vein subsequently drains intoitiferior
vena cavaThehepatic arterprovides 30 to 40% of the oxygen to the liver, while
only accounting for 25% of the total liver blood flow. The rest comes from the
partially deoxygenated blood from thertal vein ®. Interestingly, the liver
consumes about 20% of the total body oxygen when at rest. That is why the total
liver blood flow is quite high, at about 1 litre a minute and up to two litres a

minute. That is on average one fourth of the avecagdiac outpuét rest.. ®
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Large veins that areonsidered part of thgortal venous sysmare the:
Hepatic portal vein
Splenic vein

Superior mesenteric vein

= =2 = =

Inferior mesenteric vein

Thesuperior mesenteric veand thesplenic veincome together to form the
actualhepatic portal veinTheinferior mesenteric veinonnects in the mjority of
people on theplenic vein but in some people, it is known to connect onpibeal

vein or thesuperior mesenteric veif?

Roughly, the portal enous system corresponds to areas supplied by

theceliac trunk thesuperior mesenteric artergnd thenferior mesenteric artef§)
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Figure (2.2)

Microscopic section through a small portal vein branch inside the@iver
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2.2 Portal vein pathology:
2.2.1 Portal hypertension:

Portal hypertensiois hypertensior{high blood pressure) in the portal vein
system, which is composed of thertal vein and its branches and tributaries.

Portal hypertension is defined as elevation of hepatic venous pressure
gradient to >5mmHg. Generally, in clinical practice the pressur®t measured
directly until the decision to place ti@nsjugular intrahepatic portosystemic
shunt(TIPS) has akady been made. As part of that procedure, a hepatic vein
wedge pressure is measured with the assumption of no pressure drop across the
liver yielding portal vein pressufe
2.2.1.1Signs and symptoms

Consequences of portal hypertension are caused by blood being forced down
alternate channels by the increased resistance to flow through the systemic venous
system rather than the portal syst€hey include:

1 Ascites(free fluid in theperitoneal cavity.
1 Hepatic encephalopathy
1 Increased risk adpontaneous bacterial peritonitis
1 Increased risk diiepatorenal syndrome
1 Splenomegalyenlargement of the spleen) with a consequent accumulation
of red blood cellswhite blood cells andplateletstogether leading to
mildpancytopenia
1 Development of varices abrtacavh anastomose&sophagealvarices,
gastrig varices anorectal varicegnot to be confusedvith hemorrhoidy,
andcaput medusadesophageal and gastric varices pose an ongoing risk of
life-threatening bleeding, withloody vomitingor melena®

Causes can be divided into grepatic, intrahepatic, and pogtepatic.

12


https://en.wikipedia.org/wiki/Hypertension
https://en.wikipedia.org/wiki/Portal_vein
https://en.wikipedia.org/wiki/Transjugular_intrahepatic_portosystemic_shunt
https://en.wikipedia.org/wiki/Transjugular_intrahepatic_portosystemic_shunt
https://en.wikipedia.org/wiki/Hepatic_portal_vein#cite_note-isbn1-55009-364-9-4
https://en.wikipedia.org/wiki/Hepatic_portal_vein#cite_note-isbn1-55009-364-9-4
https://en.wikipedia.org/wiki/Ascites
https://en.wikipedia.org/wiki/Peritoneal_cavity
https://en.wikipedia.org/wiki/Hepatic_encephalopathy
https://en.wikipedia.org/wiki/Spontaneous_bacterial_peritonitis
https://en.wikipedia.org/wiki/Hepatorenal_syndrome
https://en.wikipedia.org/wiki/Splenomegaly
https://en.wikipedia.org/wiki/Red_blood_cells
https://en.wikipedia.org/wiki/White_blood_cells
https://en.wikipedia.org/wiki/Platelets
https://en.wikipedia.org/wiki/Pancytopenia
https://en.wikipedia.org/wiki/Portacaval_anastomoses
https://en.wikipedia.org/wiki/Esophageal_varices
https://en.wikipedia.org/wiki/Esophageal_varices
https://en.wikipedia.org/wiki/Gastric_varices
https://en.wikipedia.org/wiki/Anorectal_varices
https://en.wikipedia.org/wiki/Hemorrhoid
https://en.wikipedia.org/wiki/Caput_medusae
https://en.wikipedia.org/wiki/Hematemesis
https://en.wikipedia.org/wiki/Melena
https://en.wikipedia.org/wiki/Hepatic_portal_vein#cite_note-isbn1-55009-364-9-4

Prehepatic causes includertal vein thrombosier congenitahtresia
Intrahepatic causes inclutieer cirrhosis hepatic fibrosis (e.g. due
to Wilson's diseasénemochromatosjsor congenital fibrosis), and less
commonly noncirrhotic causes suchsahistosomiasjanassive fatty change
and diffusegranulomatous diseases (esgrcoidosismiliary tuberculosis®
1 Posthepatic obstruction occurs at any level between liver and right heart,
includinghepatic vein thrombosignferior vena cava thrombosis, inferior
vena cava congenital malformation, aswhstrictive pericardit(®
1 HVPG (hepatic venous pressure grad)eneasuremeriias been accepted as
thegold standardor assessing the severity of portal hypertension, and
replaced the old one contrastangiographyPortal hypertension is defined
as HVPG greater than or equal to 5mm Hg and is considered to be clinically
significant when HVPG exceed$ to 12mm Hd?)
2.2.2 Portal vein thrombosis:
Portal vein thrombosis, previously known as CaudHgppinger Frugoni
syndromejs a form ofvenous thrombosiaffecting thehepatic portal veinwhich
can lead tgortal hypertensioand reduction in the blood supply to ther?
Signs and symptoms
Portal vein thrombosis can cause fever, symptoms of indigesdiad,
gradually worsening abdominal pain. However, it can also develop without causing
symptoms, leading tportal hypertensiobefore it is diagnosed®? Other
symptoms can develop based on the cause. For example, if portal vein thrombosis
develops due to livezirrhosis bleeding or other signs of liver disease may be
present. If portal vein thrombosis develops dupyiephlebitis signs of infection
such asfever, chills, night sweats may be prese@auses caninclude

pancreatitiscirrhosis diverticulitis, andcholangiocarcinoma It is also a
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knowncomplicationof splenectomyThe diagnosis of portal vein thrombosis is

usually made byltrasoungdcomputed tomographyith contrast oimagnetic
resonance imaggi D-dimerlevels in the blood may be elevated as a
result of fibrin degradatio#d

2.3 Portal Vein Examination Technique

The patient i#xaminesupine with aonvex transducer array at an
intermediate frequency usually 3.5 MHz, the entire portal vein is imaged
first in longitudinal andransversd&-mode sections and then with color
flow. Measuring diameter from inner to inriéb.

Finally Doppler spectra are acquired for the measuring the
velocity, Normal portal vein diameter up to 13 nsupine quiet
respiration and normal PV diameter in inspiration up to 16 &m

Normal Doppler showontinuous forewortheptaopetal flow
slightly turbulern locate between tow capillary bed (mesenteric and
hepatic)?V

2.4 Previous studies
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2.4.1 Assessment of Normal Doppler Parameters of Péetaland Hepatic Artery

in 37 Healthy Iranian Volunteerbtadi Rokni Yazdi 2006 Tehran, Iran.

Doppler sonographig a valuable noninvasive method for the diagnosis of various
liver diseases. However, there is scarce information on normal parameters of
hepatic artery (HA) and portal vein (PV) in Iran. This study was conducted to
assess normal Doppler indices of HAJEV in normal Iranian population. In this
crosssectional study, 37 (18 female, 19 male) healthy volunteers agéd y€ars
underwent Doppler sonography after 8 hours of fasting. PV was assessed at
crossing point with inferior vena cava in normal regmraand HA in the hepatic
hilum. The meantSD PV diameter was 9.36£1.65 mm. The meanzSD maximum,
and mean velocity of PV were 35.28+16.54 and 27.317+13.139, respectively. The
meanzSD peak systolic velocity and resistance index of HA were 67.64+33.48 and
0.76+0.07, respectively. Normal Doppler parameters of HA and PV depend on
different factors like gender, respiratory phase and technique of measurement and
there is no uniform standard technique for these measurements. These factors must

be considered whersing Doppler parameters for diagnosis of liver disédse
2.4.2Portal vein Measurement by Real Time Sonography

Jeffrey Weinrebl, Sheila Kumari ,G&hillips Rubem Pochaczevsky
1982American Roentgen Ray Society

Realtime sonography affords a simple and reliable definition of the portal veins. A
standard chart of normal portal vein measurements is presented. The mean
diameter of the portal vein it07 patients aged 240 years was 1 1 £ 2 mm. This
information can be useful in evaluating portal hypertension in a variety of clinical
situations. Sonognaphy has been found to be a valuable tool for diagnosing

abnormalities of the portal venous systé&fith the development of reéilme gray
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scale sonognaphy, evaluation of the portal venous system has become relatively
simple and reliable. While the medical literature abounds with descriptions of
normal and abnormal sonognaphic portal venous anatonhy ditention has been
focused on actual measurements of the portal vein. This information may be
particularly important in detecting and evaluating patients with portal
hypentension. To obtain this data, we sonognaphically measured the portal veins in

a lage series of normal patiefits

2.4.3 Sonographic Evaluation of Normal Portal Vein Diameter in Nigerians

Anakwue A. C,Uloma Nwogu,2009, Nigeria

Portal vein size is a diagnostic index useful in measuring portal hypertension
which is found in many disease conditions including cirrhosis where it occurs in

>60% of cases. The aim of this work is to determine the normal portal vein

diameter in adult Nigrians. Method: In this work we used a 2D ultrasoural

non invasive method to assess the portal vein size in 200 adults agéé Y€ars

of both sexes. Results: The mean diameter of normal portal vein in the subjects
was 11.45mm+/1.49. Conclusion: Td portal vein diameter obtained in this work

is comparable to that found in Caucasians. This information can be useful in

diagnosing and treating portal hypertension in a variety of clinical situéfions

2.4.4 Impact of anthropometrical parameters on portal vein diameter and liver size

in a subset of Karachi based population

Tanya Raza SiddiguNuzhat HassgrandPashmina Gyk014 ,Karachi

The purpose was to study the impact of anthropometrical parameters on portal vein

diameter and liver size by ultrasound in a subset of Karachi populatio
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Methods:Four hundred and fifty nine apparently healthy subjects were included in
this cross sectional study. After recording weight and height of each subject, Portal
vein diameter and both liver lobes were measured by gray scale ultrasonography.

Students T test and ANOVA were applied for statistical analyses.

Results\With increasing age, portal vein diameter and right lobe of liver increased
significantly (p value < 0.001). Increase in portal vein diameter was also observed
with rise in body mass indg0.8 cm in underweight 1.1 cm in obese subjects).
Sizes of right and left liver lobes also increased with a rise in body mass index (p
value < 0.001 and 0.001). Gender, however, did not have any effect on portal vein

diameter and liver size.

ConclusionAge and body mass index are reliable parameters to consider for
avoiding false positive diagnosis of hepatomegaly and portal hypertension.
Knowing the right and left liver size with respect to anthropometrical

measurements also assist a clinician incelg a subject for liver transplantation.

Key Words:Anthropometrical measurements, Liver, Portal vein diant&ter

17


https://en.wikipedia.org/wiki/Hepatic_portal_vein#cite_note-isbn1-55009-364-9-4

Chapter Three
Methodology



Chapter Three: Methodology

3.1 Study design
This is a analytical, crossectional study where the patient selected randomly,
free from disease

3.2 Area and duration of study:

This studywas conducted irKhartoum North Hspital in KhartountState
Khartoum is a capital of the Republic of Sudan located at the confluence of the
White Nile flowing north from Lake Victoria and the Blue Nile flowing west from
Ethiopia.In duratiorfrom may 2015 tdecember 2015.

3.3 Study population:
The study includes adult patients referredKioartoum North Hspital for
abdominal ultrasound for all ages, gender and ethnic groups.
Exclusion criteria:
U Diabetic anchypertensive patiest
U Patientwho has chronic liver dease.
3.4 Sampling:
The sample of this study is a conveniesample where only those units which
are acessible at the time are tak&ample sizd.00 patients selected raomdly.

3-5 Equipments used(tools):

The Researcher Us@ashibaDC-8 ultrasound machine with multiple frequency
curvilinear probe (3.5 5 MHZ) which has variable focal zone and frequency
capability
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3.6 Method of Data collection(technique)
Sonographictechnique:

The PV examined with a real time curve array transducer having a focal
zone (3 to 5 cm). Most patients can be adequately imaged with 3.5 MHz
frequencies. Good colour / power / Doppler capabilities when assessing vessels or
vascularity of a structure. Youilvneed the patiensupine and measure diameter

inner to inner with ask patiertb take deep inspirations to fulysualize.

HEPATOPETAL FLO

10e

Figure (36.1) Duplex image of portal veif.

The Portal Vein should have constarirward flow into the liver
(hepaopetal flow) As seen in this image, theolor is red, which is set for
movement towards the probe. Be very careful to make sure you look atltine
box on the side of the image to know the setting.

If there is flow reversalthis is hepatdugal (tip: Fugitive= runaway) and

represents portal hypertension.

20


https://en.wikipedia.org/wiki/Hepatic_portal_vein#cite_note-isbn1-55009-364-9-4

3.7 Variables of study:
U The datavould be collected using the following variables:
PV diameter and flow direction. PV velocitpge, gender and ethnic

abdominal circumferend@C).

3.8 Method of data analysis

Datawasanalyzed by using Statistical Packaged for Social Studies (SPSS)
and Excel under windows. The variable included in the stuaportrayed using
histogram plots with normal distribution curve oymotted. As well the
association between the PV diametémdépendent variable) and the others
variables (dependantyas investigated using multiple linear regression stepwise
analysis and logistic regression. The selected varialleused to classify the
normal PV diameter and velocity (using-rdleans and Fishediscriminant
analysis).
3.9Data presentation
Data presented kables figures , and diagrams .
3.10Ethical consideration:
The researcher preservers all special data of the population of study and all the data
written in data collecting sheets by theagreement no individual subject

information should be out this study.
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ChapterfFour: Results
Part I: Frequency distribution

Table (4.1): Classification of patients according taage

<20 20-29 30-39 40-49 60
Years

Fig. (4.1): Age
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Table (4.2): Classification of patients according to gender

Gender Frequency

m Males ®Females

Fig. (4.2): Gender
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Table (4.3): Classification of patients according to weight

40 1
35 1
30 1
25 1
20 1

%

15 1
10 1

<50 50-59 60-69 70-79 ¢80
kg

Fig. (4.3): Weight
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Table (4.4): Classification of patients according to height

<150 150-159 160-169 aL70
cm

Fig. (4.4): Height

26



Table (4.5): Classification of patients according to AC

%

30 -

25 1

20 1

15 +

10 1

<60

60-69

70-79
cm

Fig. 4.5: AC

80-89

&0
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Table (4.6): Classification of patients according tgortal vein diameter

Portal vein diameter

35 1
30 1
25 1
20 1

%

15 1
10 1

<8 9 10 11 12 a3
mm

Fig. (4.6): Portal vein diameter
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Table (4.7): Classification of patients according tgortal vein velocity

<30 30-34 35-39 40-44 ™5
cm/sec

Fig. (4.7): Portal vein velocity
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Part Il: Relationships

Table (4.8): Correlation betweenportal vein diameter and selected parameters of the study
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ChapterFive

5. DiscussionConclusionAnd Recommendaion
5.1Discussion:

This is cross sectiodescriptivestudy deal with assessment of normal portal
vein diameter and velocity using ultrasound taking diii§jects

Several previous studies in various setting has support ultrasound scanning
as noninvasive,cost effectedreliable and accurate tool for measuring portal vein
diameter and velocity.

Under this study the researcher analyzed dwi§jed¢s, out of them (51%)
were females and (49%) were malewan +SD of gender ( 1.51 +0.50).

the most common aggroup 2029 years (33%fjollowed by 3039 years
(25%) meantSD of age 33.8311.9]) .

Portal veindiameter of patients understudy was presented in Tal@legnd
Fig. (4.6). 13 out of 100 (13%) their portal vein diameter less thamB29 out of
100 (29%) ranged betweenrnl® mm, 33 out of 100 (33%) between-1B mm and
25 out of 100 (25%) were 13m or abov,mean £SD of portal veidiameter(
11.164.70).

Table (4.7) and Fig. 4.7) shows classification of patients according to
portal vein velocity. 3 out of 100 (3%) theiportal veinvelocity less than 30
cm/sec, 31 out of 100 (31%) betweenr®Dcm/sec, 30 out of 100 (30%) between
3539 cm/sec, 24 out of 100 (24%) betweenr440cm and the rest 12 out of 100
(12%) theirportal veinvelocity 45 cm/sec or aboyanean +SD of portal vein
velocity (38.58:5.83.

All casestheir portal vein direction was heptaopetal
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Correlation between portal vein diameter and selected parameters of the
study was shown in Tabld.8).

significantcorrelation (r=0.234P=0.019 and r=0.22P=0.028)was found

between portal vein diameter and age and weight of pate=sputectively.

No significant correlation (r=0.055;P= 0.59 and r=0.177P=0.247 )was

detected between portal vein diameter anghth and AC of patient

respectively.

While highly significant correlationr£-0.628 ;P=0.0 )was noticed between

portal vein diameter and portal vein velocity of patient under investigation .

Meansz standrd deviation were 11.1#8.70mm, 33.8311.91 yess, 1.5k
0.50, 63.8&10.68 kilograms,161.4(8.75 cm,72.8%11.68 cm and 38.5%.83
cm/sec for portal vein diameterage, gender, weight, heighabdominal
circumference and portal vein velocityespectivelyof interviewed patients

This finding wassupportedoy Jeffrey Weinreb and higroup studied and
also supported by\nakwue A. C.Uloma Nwoguin 2009 whom they foundhat
significant relation between portal vein diameter and veld@ityhe result were
also supported bylanya Raza Siddiquand his groupthey found that was
significant relation betweerage and portal vein diameféHowever it was
different from the finding oH. Rokni Yazdi inSummer 2006whomthey found
that he meantSD PV diameter was36+1.65mm, the meant SD portal vein
velocity was 35.28+16.54 which smaller than our resulthat may be due to
differences in techniques used and the sample stiidietinother sourceof
variance in the result®und may be due to difference in the age of participants

Result was expéed and goes with previous studies
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5.2Conclusiors:
This study is concerned with moal portal veindiameter by using grayscale

and Dopplewultrasound
The study gives indigenous index for Sudanese normal portal vein diameter
and velocity correlate with body characteristldltrasound scanning is
noninvasve, informative and cost effective tools measugiportal vein and
its velocity. there is signifiance relation between Sudangsertal vein
diameter and velcity and stander ondhere weresignificant correlation
was found between portal vein diametnd age and weight of patient
respectivelyincrease diameter when these parameter increase.
No significant correlation was detected between portal vein diameter and
heightand abdominal circumferancef patient respectively.While highly
significant correlatiorwas noticed between portal vein diameter and portal
vein velocity of patient under westigation The result was expected and

goes with previous study .
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5.3Recommendations:

)l

Measurement of portal vein diameter and velocity is important in
ultrasound examination in ordeto early detecting of portal
hypertension .

Duplex Ultrasound should used forearly detection of portal
hypertensionas well as to have indigenous index for correlate that
with body characteristic.

Sonographeshoud be well trained in taking measurement accurately

1 Taking into account the patient preparation befaleasound get

correct measurements

Observance the important of body characteristic that affect in
measurement .

further studies isrecommended to correlate normal portal vein
diameter and velocity with liver sizby using larg sampling for

accurate result
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Appendix | : Data collection sheet

The National Ribat University

College of Graduate Studies

Assessment of Normal Portal Vein Diameter and Velocity using Ultrasound

Data collection sheet :-

Patient data

Agegroup

Less than 20

20-29

Gender

Weight

male

Less than 5Kg

50 Kg

Height

Less thar150cm

Abdominal circumference

Less thar6Ocm

30-39

female

18%9 cm

40-49

more than50

-60 Kg

669 cn

Portal vein diameter

Less thar8mm

-Dmm

Portal vein velocity

Less thar80 cnisec

more than 45crhsec

3 cmsec

1B69cm

®cm

-13mm

-79 K¢ morieain 80 Kg

more than 170cr

BOcm more than 170cr

more than 13n

3D cmsec

4@ cmsec




Appendix ||

Ultrasound images from the sample of the study

Image 1.Grayscale ultrasounadf portal vein 45 years male weighted 75 kg,

height 170cm, Ac 80cm measuring diameter 13.1mm.

Image 2Spectral Doppler Ultrasouraf portal vein27 years male weightes
kg, height 58cm, Ac 68 cm measuringliameterl1.2mmvelocity is34.5
cm\sec



Image 3.Grayscale ultrasoundf portal veind0 yearsfemale weighted5 kg
height 50cm,Ac 70cm measuring diametddmm and velocity is 34.5 ctsec

Image 4.Spectral Doppler Ultrasouraf portal vein50 years male weighteddkg
,height 170cm,Ac 8cm measuring diameteDbmmvelocity is 37.5 cnsec



Image 5:Grayscale ultrasoundf portal vein23 yearsfemale weighted4 kg
,height B8cm, Ac 75cm measuring diametefbmm velocity is 36.5 criisec

481 7100

Image 6:Spectral Doppletltrasoundof portal vein30 yearsfemale weighted0
kg ,height 50cm,Ac 68cm measuring diametddimm velocity is 340.7 cisec



Image 7 Grayscale ultrasoundf portal veinl2 yearsfemale weightedi2 kg
,heightl47cm, Ac 48cm measuring diamet&d.3mm. velocity is 37.5 csec

Image 8.Spectral Doppler Ultrasouraf portal vein30 yearsfemale weighted5
kg ,height160cm, Ac 57cm measuring diametéB.2mm. velocity is 37.4 Csec



Image 9.Grayscale ultrasoundf portal vein33 years male weighte@b kg ,height
164cm, Ac 72cm measuring diametd&dmm. velocity is 37.4 ckaec

Image 10Spectral Doppler Ultrasouraf portal vein25 yearsfemale weighted0
kg ,height153m, Ac 63cm measuring diamet&0.2mm. velocitys 37.4 crisec



