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Abstract 

A prospective, analytic and descriptive study was performed in Khartoum 

North Hospital, Khartoum State during the period from  may  to December 2015. 

         This study was conducted to establish standards of normal portal vein 

diameter and portal venous velocity using ultrasound, the standard measurments 

come from Europe standard might not suit the Sudanôs measurement, also 

measurement might follow body characteristic (age, weight, height, abdominal 

circumference ) and gender. 

        Importance of the study to help in diagnosis portal hypertension in early stage 

to avoid the complications. As well as to reduce the cost and time of examination. 

       The data was collected, analyzed by using Statistical Packaged for Social 

Studies (SPSS). Duplex ultrasound  examinations were performed on 100  subjects 

(49 male  and 51 female) with normal abdominal scan (hypertension, DM and 

patient who has chronic liver disease are exclusion  criteria).The analysis of the 

results found  that  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%), the 

abdominal circumference between (70-79) cm  in (30%) of subjects. the  most 

portal vein diameter ranged from (11-13) mm in (33%),  the portal vein velocity 

from (30-34) cm/sec in (31%) of subjects, All cases their 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, height and abdominal 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 
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with previous study. The study also found that there was significant correlation 

between sudanese portal vain diameter and volicity and internationonal standerd .   

           The study recommended further study to correlate normal portal vein 

diameter and velocity with liver size . 
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òƢǂǄ  èƟƓǁä 

 
  сУЇϧЃв сТ ϥтϽϮϒ ϣуЯϡЧϧЃв ϣуЯуЯϳϦ ϣуУЊм ϣЂϜϼϹЮϜ иϻк рϽϳϠ анАϽϷЮϜ ϣтъм сТ

нтϝв ев иϽϧУЮϜ сТ анАϽϷЮϜ 2015   ϽϡгЃтϸ сЮϜ2015 . 

ƗƵïƪā ǑƕƓƕǃå íǒïāǄǃ Ǒƶǒƕõǃå ïõǀǄǃ ïǒǒƓƶǆ ƴưāǃ Ɨƪåïíǃå ǉîǋ èǒïƞá ýƤåí þíǃå  ïƕƵ íǒïāǃå
 ÜƗǒƙāƮǃå ûāƼ èƓƞāǆǃåƪƓǒǀǃåèƓ ǒïƓǒƶǆǃåǊ îāƤƋǆǉ  ƴǆ æƪƓǈƙǒ Ǚ íƿ ăîǃå ǑƕïāǙå ïƓǒƶǆǃå ÿǆ

 èƓƪƓǒǀǃåÿǒǈåíāƪǃå íǈƵ ñƓǒǀǃå ïƛƋƙǒ íƿā Ɠưǒå   ƴǆïǆƶǃå ñƓƪá ǏǄƵ þƪƞǃå  óåāƤ  ÿðāǃåā
.ôǒïǆǃå ñǈƞā ÿõƕǃå õǒơǆā ýāõǃåā 

  ǑƕƓƕǃå íǒïāǃå ǑƼ þíǃå õƺư ÷Ɠƽƙïå óǒƤƬƙ ǑƼ íƵƓƪƙƪ Ɠǌǈá ǏƼ ÿǆǂƙ Ɨƪåïíǃå Ɨǒǆǋá
 ǑƼ.óơƽǃå èƿāā ƗƽǄǂƙ ÿǆ ýǄǀƙ úāƪ üǃî ÿƵ ǚưƼ ÝèƓƽƵƓưǆǃå æǈƞƙǃ çïǂƕǆ ƗǄơïǆ 

èƓǈƓǒƕǃå ƴǆƞ þƙ  ƝǆƓǈïƕ Ɨõƪåāƕ ƓǌǄǒǄơƙā āǊǒǈƓƪǈǙå þāǄƶǄǃ ǊǒƑƓƮơǙå þðơǃå. þƙ óơƼ 100 
óƤƬ ƕƓ) Ɨƞāíðǆǃå ƗǒƙāƮǃå ûāƼ èƓƞāǆǃ49  ā åïǂî51 ǒƶǒƕõ óơƽǃå Ɨƞǒƙǈ èǈƓǂā (ǏƛǈáƗ 
ÿõƕǄǃ.  Ǐưïǆǃå ÿāǈƓƶǒ ÿǒîǃå Ǐưïǆǃåā ăïǂƪǃå ôïǆ Üþíǃå õƺư ÷Ɠƽƙïå ÿǆ ÿāǈƓƶǒ ÿǒîǃå

ÿǆ þǋ Ɨǈǆðǆǃå íƕǂǃå ôåïǆå ÿǆ ǉíƶƕƙƪǆǃå èƓƑƽǃå.  èƓƑƽǃå þöƶǆ ÿá ƝƑƓƙǈǃå ýǒǄơƙ íƞāā
) ÿǒƕ ëāåïƙƙ Ɨǒïǆƶǃå20-29 ) èǄǂƬ íǀƼ Ɨǈƪ (33Ė,Ɨǈǒƶǃå þƞơ ÿǆ ( å þöƶǆā ëāåïƙƙ ÿåðāǙ

) ÿǆ60-69āǄǒǂ (  þåïƞ) ÿāǄƛǆǒā38Ė(Ü ) ÿǆ ýāõǃåā160-169ƪ (ïƙǒǆǒƙǈ  ) Ɨƕƪǈƕ
39%( Üā ) ÿǒƕ Ɠǆ ÿõƕǃå õǒơǆ70-79ƪ ( ïƙǒǆǒƙǈ ) ǑƼ30ĖǙå ÿǆ ( þöƶǆ ÿåā ,óƓƤƬ

) ÿǒƕƓǆ èǈƓǂ ǑƕƓƕǃå íǒïāǃå ïõƿ èƓƪƓǒƿ11-13 (ïƙǒǆǒǄǆ ) ǑƼ33% íǒïāǃå ǑƼ þíǃå ƗƵïƪā ,(
) ÿǆ30-34) ǑƼ ǊǒǈƓƛǃå/ïƙǒǆǒƙǈƪ (31%óƓƤƬǙå ÿǆ ( þíǃå ǉƓƞƙå ÿƓǂ èǙƓơǃå ýǂ ǑƼ ,

íƕǂǃå Ǒǃå ĄƓǌƞƙǆ ǑƕƓƕǃå íǒïāǃå ýƤåí. 
 èǄƮāƙ  Ǌƪåïíǃå Ǒǃå  ôǒïǆǃå ñǈƞ ÿǂǃā ÿðāǃåā ïǆƶǃå ǑƼ þíǀƙǃå ƴǆ ǑƕƓƕǃå íǒïāǃå ïõƿ çíƓǒð

ǃå ǑƼ ïƛâǒǙ ( Ǐƛǈå/ ïǂî)Ƶïƪā ǑƕƓƕǃå íǒïāǄǃ Ǒƶǒƕõǃå ïõǀǊǄƤåí þíǃå Ɨ. 
 .Ǒùǈõƕǃå Ǌùõǒơǆā ôǒïùǆǃå ýāùõā ǑƕƓùƕǃå íùǒïāǃå ïùõƿ ÿǒƕ ïǒƕǂ õƓƕƙïå ăá ÿƵ úƬǂǃå þƙǒ þǃ þùƙ
 ƗƵïùƪǃå çíƓùǒð) íùǒïāǃå ýùƤåí þíùǃå ƗƵïùƪā ǑƕƓùƕǃå íùǒïāǃå ïùõƿ ÿǒùƕ ƗùǒƓƺǄǃ ïùǒƕǂ õƓùƕƙïå ÿƵ úƬǂǃå

.(ǑƕƓƕǃå íǒïāǃå ïõƿ óƿƓǈƙ ƴǆ  íǒïāǃå ýƤåí þíǃå  
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 èǈƓǂ ǊƞǒƙǈǃåƬƓǆƙƙƓƪåïíǃå  ƝƑƓƙǈ ƴǆ  ǑƗǀƕƓƪǃå  è ÿǒùƕ ƗƿǚƵ üƓǈǋ ÿá Ɠưǒá Ɨƪåïíǃå èíƞāā .
ǃ ǑƕƓƕǃå íǒïāǃå ƗƵïƪā ïõƿǊǒǆǃƓƶǃå èƓƪƓǒǀǃåā ÿǒǈåíāƪǃå Ăí. 

íùùƕǂǃå þùùƞơ ƴùùǆ  ǊùùƙƿǚƵā ǊƙƵïùùƪ ā ǑƕƓùùƕǃå íùùǒïāǃå ïùùõƿ ñƓùùǒƿ Ɨùùƪåïí  çïāïùùưƕ Ɨùùƪåïíǃå èùùƮāáā.
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 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 behind the 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 drain into 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 known as portal hypertension. (1)   

 Portal hypertension occurs when the portal venous pressure exceeds 10 mm 

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 assessment 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. Knowing the normal portal venous dimension in a 

specified population is so crucial (2) 

Portal hypertension is a commonly encountered clinical condition with 

multiple causes and several squeal. Ultrasound is an accurate non-invasive means 

of assessing its aetiology, severity and complications. I was review the role of 

ultrasonography in portal hypertension. The ultrasonic features that help identify 

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/Hepatic_portal_vein#cite_note-isbn1-55009-364-9-4
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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 velocity have 

variable measurement in grayscale and Doppler ultrasound standard where 

use to compare  it  to normal, this standard come from Europe standard 

might not suit the Sudanôs measurement, also measurement might follow 

body characteristic (age, weight, height, abdominal circumference) and 

gender, there for finding the normal Sudanese measurement in respect body 

characteristic will provide dynamic standard . 

1.3 Objectives: 

1.3.1 General Objective: 

The general objective of this study is to assess normal portal vein diameter 

and its velocity using ultrasound. 

1.3.2 Specific objectives:  

¶ To measure portal vein diameter. 

¶ To measure portal vein velocity and direction. 

¶ To  correlate the portal vein diameter with velocity  

¶ To correlate the body characteristic with portal vein diameter and 

velocity.  

1.4  Importance of the study:  

This study would  help in diagnosis portal hypertension in early stage to 

avoid the complication. As well as it would reduce the cost and time of 

examination.  

 

 

 



3 
 

 

1.5  Overview of the study: 

This study is concerned with normal portal vein diameter sonographcally by 

using grayscale and Doppler. It falls into five chapters.  

ü Chapter one is an introduction, which include introductory notes about the 

study explaining the word shown in the title, as well as statement of the 

problem answer the question why do I do this study, and study objectives 

which include the general objective and specific objectives and importance 

of the study. 

ü While chapter two is include a theoretical background (anatomy, physiology, 

pathology) and comprehensive scholarly literature reviews concerning the 

previous studies of problem. 

ü Chapter three deals with the methodology, where it provides an outline of 

material and methods used to acquire the data in this study as well as the 

method of analysis approach.  

ü While the results were presented in chapter four. 

ü Chapter five include discussion of results, conclusions and recommendations 

followed by references and appendices. 

 

 



 

 

 

 

Chapter Two 
Theoretical Background 
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Chapter Two 

2. Theoretical Background 

2.1 Anatomy and physiology of  Portal vein : 

The hepatic portal vein is a blood vessel that conducts blood from the 

gastrointestinal tract and spleen to the liver. This blood is rich in nutrients that have 

been extracted from food, and the liver processes these nutrients; it also filters 

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 from the hepatic artery 

proper. The blood leaves the liver to the heart in the hepatic veins(3) 

The hepatic portal vein is not a true vein, because it conducts blood 

to capillary beds in the liver and not directly to the heart. It is a major component 

of the hepatic portal system, one of only two portal venous systems in the body ï 

with the hypophyseal portal system being the other(3).  

The hepatic portal vein is usually formed by the confluence of the superior 

mesenteric and splenic veins and also receives blood from the inferior 

mesenteric, gastric, and cystic veins. (3)  

Conditions involving the hepatic portal vein cause considerable illness and 

death. An important example of such a condition is elevated blood pressure in the 

hepatic portal vein. This condition, called portal hypertension, is a major 

complication of cirrhosis. (3) 

2.1.1 Tributaries of the hepatic portal vein 

¶ Splenic vein 

¶ Superior mesenteric vein 

¶ Inferior mesenteric vein 

¶ Gastric veins 

https://en.wikipedia.org/wiki/Blood_vessel
https://en.wikipedia.org/wiki/Gastrointestinal_tract
https://en.wikipedia.org/wiki/Spleen
https://en.wikipedia.org/wiki/Liver
https://en.wikipedia.org/wiki/Hepatic_artery_proper
https://en.wikipedia.org/wiki/Hepatic_artery_proper
https://en.wikipedia.org/wiki/Hepatic_veins
https://en.wikipedia.org/wiki/Hepatic_veins
https://en.wikipedia.org/wiki/Vein
https://en.wikipedia.org/wiki/Capillary
https://en.wikipedia.org/wiki/Hepatic_portal_system
https://en.wikipedia.org/wiki/Portal_venous_system
https://en.wikipedia.org/wiki/Hypophyseal_portal_system
https://en.wikipedia.org/wiki/Hepatic_portal_vein#cite_note-isbn1-55009-364-9-4
https://en.wikipedia.org/wiki/Superior_mesenteric_vein
https://en.wikipedia.org/wiki/Superior_mesenteric_vein
https://en.wikipedia.org/wiki/Splenic_vein
https://en.wikipedia.org/wiki/Inferior_mesenteric_vein
https://en.wikipedia.org/wiki/Inferior_mesenteric_vein
https://en.wikipedia.org/wiki/Gastric_vein_(disambiguation)
https://en.wikipedia.org/wiki/Cystic_vein
https://en.wikipedia.org/wiki/Hepatic_portal_vein#cite_note-isbn1-55009-364-9-4
https://en.wikipedia.org/wiki/Blood_pressure
https://en.wikipedia.org/wiki/Portal_hypertension
https://en.wikipedia.org/wiki/Cirrhosis
https://en.wikipedia.org/wiki/Hepatic_portal_vein#cite_note-isbn1-55009-364-9-4
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¶ Cystic vein 

Measuring approximately 8 cm (3 inches) in adults, the hepatic portal vein is 

located in the right upper quadrant of the abdomen, originating behind the neck of 

the pancreas. (3) 

In most individuals, the hepatic portal vein is formed by the union of 

the superior mesenteric vein and the splenic vein. (4) For this reason, the hepatic 

portal vein is occasionally called the splenic-mesenteric confluence. (3) 

Occasionally, the hepatic portal vein also directly communicates with 

the inferior mesenteric vein, although this is highly variable. Other tributaries of 

the hepatic portal vein include the cystic and gastric veins(3) 

Immediately before reaching the liver, the portal vein divides into right and 

left. It 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 of the portal triad. These vessels ultimately 

empty into the hepatic sinusoids to supply blood to the liver. (3) 

2.1.2 Portacaval anastomoses 

The portal venous system has several anastomoses with the systemic venous 

system. In cases of portal hypertension these anastamoses may become engorged, 

dilated, or varicosed and subsequently rupture. (3) 

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 the para umbilical 

veins as well as veins of the lesser omentum, falciform ligament, and those 

draining the gallbladder wall. (3) 

 

 

https://en.wikipedia.org/wiki/Right_upper_quadrant
https://en.wikipedia.org/wiki/Pancreas
https://en.wikipedia.org/wiki/Hepatic_portal_vein#cite_note-isbn1-55009-364-9-4
https://en.wikipedia.org/wiki/Superior_mesenteric_vein
https://en.wikipedia.org/wiki/Splenic_vein
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/Inferior_mesenteric_vein
https://en.wikipedia.org/wiki/Cystic_vein
https://en.wikipedia.org/wiki/Gastric_veins
https://en.wikipedia.org/wiki/Gastric_veins
https://en.wikipedia.org/wiki/Portal_triad
https://en.wikipedia.org/wiki/Hepatic_sinusoid
https://en.wikipedia.org/wiki/Hepatic_portal_vein#cite_note-isbn1-55009-364-9-4
https://en.wikipedia.org/wiki/Portal_venous_system
https://en.wikipedia.org/wiki/Anastomoses
https://en.wikipedia.org/wiki/Systemic_venous_system
https://en.wikipedia.org/wiki/Systemic_venous_system
https://en.wikipedia.org/wiki/Portal_hypertension
https://en.wikipedia.org/wiki/Hepatic_portal_vein#cite_note-isbn1-55009-364-9-4
https://en.wikipedia.org/wiki/Paraumbilical_vein
https://en.wikipedia.org/wiki/Paraumbilical_vein
https://en.wikipedia.org/wiki/Lesser_omentum
https://en.wikipedia.org/wiki/Falciform_ligament
https://en.wikipedia.org/wiki/Gallbladder
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Figure (2.1) 

The portal vein and its tributaries. It is formed by superior mesenteric vein , 

inferior mesenteric vein ,and splenic vein.(3) 

 

https://en.wikipedia.org/wiki/Hepatic_portal_vein#cite_note-isbn1-55009-364-9-4
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Immediately before reaching the liver, the portal vein divides into left portal 

vein (supplying liver segments II, III, IV) and the right portal vein, which 

subsequently divides further into anterior (supplying liver segments V and VIII) 

and posterior (supplying liver segments VI and VII) portal veins. (6) 

It ramifies further, forming smaller venous 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 to the liver. (6) 

Unlike most veins, the hepatic portal vein does not drain into the heart. 

Rather, it is part of a portal venous system that delivers venous blood into 

another capillary system, namely the hepatic sinusoids of the liver. In carrying 

venous blood from the gastrointestinal tract to the liver, the hepatic portal vein 

accomplishes two tasks; namely, it supplies the liver with metabolic substrates and 

it ensures that substances ingested are first processed by the liver before reaching 

the systemic 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 in by the intestines.(7) 

After draining into the liver sinusoids, blood from the liver is drained by 

the hepatic vein. .(7) 

The portal venous system is responsible for directing blood from parts of 

the gastrointestinal tract to the liver. Substances absorbed in the small intestine 

travel first to the liver for processing before continuing to the heart. Not all of 

the gastrointestinal tracts are part of this system. The system extends from about 

the lower portion of the esophagus to the upper part of the anal canal. It also 

includes venous drainage from the spleen and pancreas. (8) 

http://radiopaedia.org/articles/couinaud-classification
https://en.wikipedia.org/wiki/Hepatic_portal_vein#cite_note-isbn1-55009-364-9-4
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https://en.wikipedia.org/wiki/Hepatic_portal_vein#cite_note-isbn1-55009-364-9-4
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Many drugs that are absorbed through the GI tract are substantially 

metabolized by the liver before reaching general circulation. This is known as 

the first pass effect. As a consequence, certain drugs can only be taken via certain 

routes. For example, nitroglycerin cannot be swallowed because the liver would 

inactivate the medication, but it can be taken under the tongue or transdermal 

(through the skin) and thus is absorbed in a way that bypasses the portal venous 

system. Inversely, dextromethorphan, a cough suppressor, is best taken orally 

because it needs to be metabolised by the liver into dextrorphan in order to be 

effective. This latter principle is that of most prodrugs. The use of suppository is a 

way to by-pass partially the portal vein: the upper 1/3 of the rectum is drained into 

the portal vein while the lower 2/3 are drained into the internal iliac vein that goes 

directly in the inferior vena cava (thus by-passing the liver). (8) 

Blood flow to the liver is unique in that it receives both oxygenated and 

(partially) deoxygenated blood. As a result, the partial gas pressure of oxygen 

(pO2) 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" of hepatocytes called sinusoids. Blood also flows from branches of 

the hepatic arteryand mixes in the sinusoids to supply the hepatocytes with oxygen. 

This mixture percolates through the sinusoids and collects in a central vein which 

drains into the hepatic vein. The hepatic vein subsequently drains into the inferior 

vena cava. The hepatic artery provides 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 the portal vein. (8). 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 average cardiac output at rest. . (8) 
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https://en.wikipedia.org/wiki/Hepatocytes
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https://en.wikipedia.org/wiki/Hepatic_vein
https://en.wikipedia.org/wiki/Inferior_vena_cava
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https://en.wikipedia.org/wiki/Hepatic_artery
https://en.wikipedia.org/wiki/Portal_vein
https://en.wikipedia.org/wiki/Hepatic_portal_vein#cite_note-isbn1-55009-364-9-4
https://en.wikipedia.org/wiki/Cardiac_output
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Large veins that are considered part of the portal venous system are the: 

¶ Hepatic portal vein 

¶ Splenic vein 

¶ Superior mesenteric vein 

¶ Inferior mesenteric vein 

The superior mesenteric vein and the splenic vein come together to form the 

actual hepatic portal vein. The inferior mesenteric vein connects in the majority of 

people on thesplenic vein, but in some people, it is known to connect on the portal 

vein or the superior mesenteric vein. (8) 

Roughly, the portal venous system corresponds to areas supplied by 

the celiac trunk, the superior mesenteric artery, and the inferior mesenteric artery.(8) 
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Figure (2.2) 

Microscopic section through a small portal vein branch inside the liver (8) 
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2.2 Portal vein pathology: 

2.2.1 Portal hypertension: 

Portal hypertension is hypertension (high blood pressure) in the portal vein 

system, which is composed of the portal vein, and its branches and tributaries. 

Portal hypertension is defined as elevation of hepatic venous pressure 

gradient to >5mmHg. Generally, in clinical practice the pressure is not measured 

directly until the decision to place a transjugular intrahepatic portosystemic 

shunt (TIPS) has already 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 pressure(9) 

2.2.1.1 Signs 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 system. (9) They include: 

¶ Ascites (free fluid in the peritoneal cavity). 

¶ Hepatic encephalopathy. 

¶ Increased risk of spontaneous bacterial peritonitis. 

¶ Increased risk of hepatorenal syndrome. 

¶ Splenomegaly (enlargement of the spleen) with a consequent accumulation 

of red blood cells, white blood cells, and platelets, together leading to 

mildpancytopenia. 

¶ Development of varices at portacaval anastomoses: esophageal varices, 

gastric, varices, anorectal varices (not to be confused with hemorrhoids), 

and caput medusae. Esophageal and gastric varices pose an ongoing risk of 

life-threatening bleeding, with bloody vomiting or melena. (9) 

Causes can be divided into pre-hepatic, intra-hepatic, and post-hepatic. 
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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
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¶ Prehepatic causes include portal vein thrombosis or congenital atresia. 

¶ Intrahepatic causes include liver cirrhosis, hepatic fibrosis (e.g. due 

to Wilson's disease, hemochromatosis, or congenital fibrosis), and less 

commonly noncirrhotic causes such as schistosomiasis, massive fatty change 

and diffuse granulomatous diseases (e.g. sarcoidosis, miliary tuberculosis).(9) 

¶ Posthepatic obstruction occurs at any level between liver and right heart, 

including hepatic vein thrombosis, inferior vena cava thrombosis, inferior 

vena cava congenital malformation, and constrictive pericarditis(9) 

¶ HVPG (hepatic venous pressure gradient) measurement has been accepted as 

the gold standard for assessing the severity of portal hypertension, and 

replaced the old one - contrast angiography. Portal hypertension is defined 

as HVPG greater than or equal to 5mm Hg and is considered to be clinically 

significant when HVPG exceeds 10 to 12 mm Hg(9)) 

2.2.2 Portal vein thrombosis:  

Portal vein thrombosis, previously known as CauchoisïEppingerïFrugoni 

syndrome, is a form of venous thrombosis affecting the hepatic portal vein, which 

can lead to portal hypertension and reduction in the blood supply to the liver(11) 

Signs and symptoms 

Portal vein thrombosis can cause fever, symptoms of indigestion, and 

gradually worsening abdominal pain. However, it can also develop without causing 

symptoms, leading to portal hypertension before it is diagnosed. (11) Other 

symptoms can develop based on the cause. For example, if portal vein thrombosis 

develops due to liver cirrhosis, bleeding or other signs of liver disease may be 

present. If portal vein thrombosis develops due to pylephlebitis, signs of infection 

such as fever, chills, night sweats may be present. Causes can include 

pancreatitis, cirrhosis, diverticulitis, and cholangiocarcinoma. It is also a 
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known complication of splenectomy. The diagnosis of portal vein thrombosis is 

usually made by ultrasound, computed tomography with contrast or magnetic 

resonance imaging. D-dimer levels in the blood may be elevated as a 

result of fibrin degradation(11) 

2.3 Portal Vein Examination Technique 

The patient is examine supine with a convex transducer array at an 

intermediate frequency usually 3.5 MHz, the entire portal vein is imaged 

first in longitudinal and transverse B-mode sections and then with color 

flow. Measuring  diameter from inner to inner(21). 

 Finally Doppler spectra are acquired for the measuring the 

velocity, Normal portal vein diameter up to 13 mm supine quiet 

respiration,  and normal PV diameter in inspiration up to 16 mm(21) 

Normal Doppler show continuous foreword heptaopetal flow 

slightly turbulent locate between tow capillary bed (mesenteric and 

hepatic).(21)  

 

 

 

 

 

 

 

 

 

2.4 Previous studies: 
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2.4.1 Assessment of Normal Doppler Parameters of Portal Vein and Hepatic Artery 

in 37 Healthy Iranian Volunteers: Hadi Rokni Yazdi 2006 Tehran, Iran. 

Doppler sonography is 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 HA and PV in normal Iranian population. In this 

cross-sectional study, 37 (18 female, 19 male) healthy volunteers aged 20-40 years 

underwent Doppler sonography after 8 hours of fasting. PV was assessed at 

crossing point with inferior vena cava in normal respiration and HA in the hepatic 

hilum. The mean±SD PV diameter was 9.36±1.65 mm. The mean±SD maximum, 

and mean velocity of PV were 35.28±16.54 and 27.317±13.139, respectively. The 

mean±SD 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 when using Doppler parameters for diagnosis of liver disease.(17) 

2.4.2 Portal vein Measurement by Real Time Sonography: 

Jeffrey Weinreb1, Sheila Kumari ,Gail Phillips ,Rubem Pochaczevsky 

 1982 American Roentgen Ray Society.  

Real-time 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 in 107 patients aged 21 -40 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 system. With the development of real-time gray-

https://en.wikipedia.org/wiki/Hepatic_portal_vein#cite_note-isbn1-55009-364-9-4
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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 anatomy, little attention 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 large series of normal patients(18) 

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 Nigerians. Method: In this work we used a 2D ultrasound ï a 

non- invasive method to assess the portal vein size in 200 adults aged 20 -79 years 

of both sexes. Results: The mean diameter of normal portal vein in the subjects 

was 11.45mm+/- 1.49. Conclusion: The 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 situations(19) 

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

in a subset of Karachi based population 

Tanya Raza Siddiqui, Nuzhat Hassan, and Pashmina Gul ,2014 , 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 population. 
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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 index (0.8 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. 

Conclusion: Age 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 in selecting a subject for liver transplantation. 

Key Words: Anthropometrical measurements, Liver, Portal vein diameter (20) 
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 Chapter Three:  Methodology 

 

3.1  Study design:  

This is a analytical, cross-sectional study where the patient selected randomly,  

free from disease. 

3.2 Area  and duration of study: 

This study was conducted in Khartoum North Hospital in Khartoum State.  

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 duration from may 2015 to December 2015. 

3.3  Study population:  

The study includes adult patients referred to Khartoum North Hospital for 

abdominal ultrasound  for all ages, gender and ethnic groups.   

Exclusion criteria: 

ü Diabetic and hypertensive patients.  

ü Patient who has chronic liver disease. 

3.4  Sampling: 

The sample of this study is a convenience sample where only those units which 

are accessible at the time are taken. Sample size 100 patients selected randomly. 

      3-5 Equipments used (tools):  

  The Researcher Used Toshiba DC-8 ultrasound machine with multiple frequency 

curvilinear probe (3.5 ï 5 MHZ) which has variable focal zone and frequency 

capability 
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3.6   Method of Data collection(technique): 

Sonographic technique: 

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. You will need the patient supine and measure diameter 

inner to inner with ask patient  to take deep inspirations to fully visualize. 

 

 

 

 

 

 

 

 

 

Figure (3.6.1) Duplex  image of portal vein(14). 

 

The Portal Vein should have constant forward flow into the liver 

(heptaopetal flow). As seen in this image, the color is red, which is set for 

movement towards the probe. Be very careful to make sure you look at the color 

box on the side of the image to know the setting. 

If there is flow reversal, this is hepatofugal (tip: Fugitive= run away) and 

represents portal hypertension. 
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3.7 Variables of study: 

ü The data would  be collected using the following variables:  

PV diameter  and flow direction. PV velocity, age,   gender and ethnic 

abdominal circumference (AC). 

 

3.8  Method of data analysis: 

Data was analyzed by using Statistical Packaged for Social Studies (SPSS) 

and Excel under windows. The variable included in the study was portrayed using 

histogram plots with normal distribution curve over-plotted. As well the 

association between the PV diameter (independent variable) and the others 

variables (dependant) was investigated using multiple linear regression stepwise 

analysis and logistic regression. The selected variable was used to classify the 

normal PV diameter and velocity (using K-means and Fisher discriminant 

analysis). 

3.9 Data presentation 

Data presented by tables, figures , and diagrams . 

3.10  Ethical consideration : 

The researcher preservers all special data of the population of study and all the data 

written in data collecting sheets by their agreement no individual subject 

information should be out this study. 
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Fig. (4.1): Age

 

Chapter Four:  Results 

Part I: Frequency distribution  
 

Table (4.1): Classification of patients according to age 

 

Age 

(years) 
Frequency % 

<20 9 9 

20-29 33 33 

30-39 25 25 

40-49 22 22 

Ó50 11 11 

Total 100 100% 
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Fig. (4.2): Gender

Males Females

Table (4.2): Classification of patients according to gender 

 

Gender Frequency % 

Males 49 49 

Females 51 51 

Total 100 100% 
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Fig. (4.3): Weight

Table (4.3): Classification of patients according to weight 

 

Weight 

(kg) 
Frequency % 

<50 8 8 

50-59 22 22 

60-69 38 38 

70-79 25 25 

Ó80 7 7 

Total 100 100% 
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Fig. (4.4): Height

Table (4.4): Classification of patients according to height 

 

Height  

(cm) 
Frequency % 

<150 9 9 

150-159 26 26 

160-169 39 39 

Ó170 26 26 

Total 100 100% 
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Fig. (4.5): AC

Table (4.5): Classification of patients according to AC 

 

AC  

(cm) 
Frequency % 

<60 14 14 

60-69 27 27 

70-79 30 30 

80-89 18 18 

Ó90 11 11 

Total 100 100% 
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Fig. (4.6): Portal vein diameter

Table (4.6): Classification of patients according to portal vein diameter 

 

Portal vein diameter  

(mm) 
Frequency % 

<8 13 13 

9-10 29 29 

11-13 33 33 

>13 25 25 

Total 100 100% 
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Fig. (4.7): Portal vein velocity

Table (4.7): Classification of patients according to portal vein velocity 

 

Portal vein velocity  

(cm/sec) 
Frequency % 

<30 3 3 

30-34 31 31 

35-39 30 30 

40-44 24 24 

Ó45 12 12 

Total 100 100% 

 

 

  



30 
 

 

 

Part II: Relationships 
 

Table (4.8): Correlation between portal vein diameter and selected parameters of the study 

 

Parameter Mean±SD r  P-value 

Portal vein diameter (mm) 11.16±1.70  

Age (years) 33.83±11.91 0.234 0.019* 

Gender 1.51±0.50 -0.055 0.59N.S 

Weight (kg) 63.86±10.68 0.22 0.028* 

Height (cm) 161.40±8.75 0.177 0.247N.S 

AC (cm) 72.89±11.68 0.08 0.43N.S 

Portal vein velocity (cm/sec) 38.58±5.83 -0.628 0.0**  
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Chapter Five 

5. Discussion, Conclusion And Recommendaion  

5.1 Discussion: 

This is cross section descriptive study deal with assessment of normal portal 

vein diameter and velocity using ultrasound taking 100 subjects. 

Several previous studies in various setting has support  ultrasound scanning 

as non-invasive, cost effected, reliable, and accurate tool for measuring portal vein 

diameter and velocity. 

Under this study the researcher analyzed 100 subjects, out of them (51%) 

were females and (49%) were males, mean ±SD of gender ( 1.51 ±0.50). 

 the most common age group 20-29 years (33%) followed by 30-39 years 

(25%)  mean ±SD of age ( 33.83±11.91) . 

Portal vein diameter of patients understudy was presented in Table (4.6) and 

Fig. (4.6). 13 out of 100 (13%) their portal vein diameter less than 8 mm, 29 out of 

100 (29%) ranged between 9-10 mm, 33 out of 100 (33%) between 11-13 mm and 

25 out of 100 (25%) were 13 mm or abov, mean ±SD of portal vein diameter ( 

11.16±1.70) . 

Table (4.7) and Fig. (4.7)  shows classification of patients according to 

portal vein velocity. 3 out of 100 (3%) their portal vein velocity less than 30 

cm/sec, 31 out of 100 (31%) between 30-34 cm/sec, 30 out of 100 (30%) between 

35-39 cm/sec, 24 out of 100 (24%) between 40-44 cm and the rest 12 out of 100 

(12%) their portal vein velocity 45 cm/sec or above, mean ±SD of portal vein 

velocity ( 38.58±5.83). 

All cases their portal vein direction was heptaopetal  
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Correlation between portal vein diameter and selected parameters of the 

study was shown in Table (4.8). 

significant correlation (r=0.234; P=0.019  and r=0.22; P=0.028) was found   

between portal vein diameter and age and weight of patient, respectively. 

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

detected between portal vein diameter and hight and AC of patient, 

respectively. 

While highly significant correlation (r=-0.628 ; P=0.0 ) was noticed between 

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

Means ± standard deviation were 11.16±1.70 mm, 33.83±11.91 years, 1.51± 

0.50, 63.86±10.68 kilograms,161.40±8.75 cm, 72.89±11.68 cm and 38.58±5.83 

cm/sec for portal vein diameter, age, gender, weight, height, abdominal 

circumference , and portal vein velocity respectively of interviewed patients . 

This finding was supported by Jeffrey Weinreb and his group studied and 

also supported by Anakwue A. C. Uloma Nwogu in 2009, whom they found that  

significant relation between portal vein diameter and velocity.(19) the result were 

also supported by Tanya Raza Siddiqui and his group they found that was 

significant relation between age and portal vein diameter.(20)However it was 

different from the finding of H. Rokni Yazdi in Summer 2006, whom they found 

that the mean±SD PV diameter was 9.36±1.65 mm, the mean ± SD portal vein 

velocity was 35.28±16.54, which smaller than our result, that may be due to 

differences in techniques used and the sample studied.(17) Another source of 

variance in the results found may be due to difference in the age of participants. 

Result was expected and goes with previous studies. 

 

 

 

https://www.researchgate.net/profile/Anakwue_C
https://www.researchgate.net/profile/Uloma_Nwogu2
https://en.wikipedia.org/wiki/Hepatic_portal_vein#cite_note-isbn1-55009-364-9-4
http://www.ncbi.nlm.nih.gov/pubmed/?term=Raza%20Siddiqui%20T%5Bauth%5D
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
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5.2 Conclusions: 

This study is concerned with normal portal vein diameter  by using grayscale                  

and Doppler ultrasound. 

The study gives indigenous index for Sudanese  normal  portal vein diameter 

and velocity correlate with body characteristic. Ultrasound scanning is 

noninvasive, informative, and cost effective tools measuring portal vein and 

its velocity. there is significance relation between Sudanese portal vein 

diameter and volecity and stander one. There were significant correlation 

was found between portal vein diameter and age and weight of patient 

respectively, increase diameter when these parameter increase.  

No significant correlation was detected between portal vein diameter and 

height and abdominal circumferance of patient, respectively. While highly 

significant correlation was noticed between portal vein diameter and portal 

vein velocity of patient under investigation. The result was expected and 

goes with previous study . 
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5.3 Recommendations: 

¶ Measurement of portal vein diameter and velocity is important in 

ultrasound examination in order to early detecting of portal 

hypertension . 

¶  Duplex Ultrasound should used for early detection of portal 

hypertension as well as to have indigenous index for correlate that 

with body characteristic.  

¶ Sonographer should be well trained in taking measurement accurately  

¶ Taking into account the patient preparation before ultrasound get 

correct measurements . 

¶ Observance the important  of body characteristic that affect in 

measurement . 

¶ further studies is recommended to correlate normal portal vein 

diameter and velocity with liver size by using large sampling for 

accurate result. 

 

 

 

 

 

 

 

 

 

 

 



36 
 

References 

1- Bolondi L , et al  Ultrasonography in the diagnosis of portal hypertension: 

Diminished response of portal vessels to respiration. Radiology 

1982;142:167-72. 

 

2- Vilgrain V, Lebrec D, Menu Y, Scherrer A, Nahum H. Comparison between 

ultrasonographic signs and the degree of portal hypertension in patients 

with cirrhosis. Gastrointest Radiol 1990;15:218-22.    

 

3- Lafortune M, Marleau D, Breton G, Viallet A, Lavoie P, Huet PM. Portal 

venous system measurements in portal hypertension. Radiology 1984; 

151:27-30.    

 

4- Bolondi L, et al  Ultrasonographic study of portal venous system in portal 

hypertension and after portosystemic shunt operations. Surgery 

1984;95:261-9. 

 

5- Ralls PW. Color Doppler sonography of the hepatic artery and portal venous 

system. AJR Am J Roentgenol 1990;155:517-25.   

 

6- Moriyasu F, et al . "Congestion index" of the portal vein. AJR Am J Roentgenol 

1986;146: 735-9. 

 

7- Haag K, , et al. Correlation of duplex sonography findings and portal pressure in 

375 patients with portal hypertension. AJR Am J Roentgenol 

1999;172:631-5. 

 

8- Platt JF, Rubin JM, Ellis JH. Hepatic artery resistance changes in portal vein 

thrombosis. Radiology 1995;196:95-8.    

 

9- Kok T, van der Jagt EJ, Haagsma EB, Bijleveld CM, Jansen PL, Boeve WJ. The 

value of Doppler ultrasound in cirrhosis and portal hypertension. Scand J 

Gastroenterol Suppl 1999;230:82-8.    

 

10-Zoli M, Dondi C, Marchesini G, Cordiani MR, Melli A, Pisi E. Splanchnic vein 

measurements in patients with liver cirrhosis: A case-control study. J 

Ultrasound Med 1985;4:641-6.   
 



37 
 

11         http://www.healthline. com/human-body-maps/portal-vein. 

12 http://www.ajol.info/index.php/ecajs/article/ view/76501 

13  https://en.wikipedia.org/wiki/Hepatic_portal_vein 

14 http://radiopaedia.org/articles/portal-vein. 

15 https://en.wikipedia.org/wiki/Hepatic_portal_system 

16 https://en.wikipedia.org/wiki/Portal_hypertension  

     17-      Assessment of Normal Doppler Parameters of Portal Vein and                                            

                      Hepatic Artery in 37  Healthy Iranian Volunteers: Hadi Rokni    

                      Yazdi 2006 Tehran, Iran Iran. J. Radiol., Summer 2006 

                    18-       Portal vein Measurement by Real Time Sonography: 

         Jeffrey Weinreb1, Sheila Kumari ,Gail Phillips ,Rubem    1982 

American Roentgen Ray Society.  

                      19-   Sonographic Evaluation of Normal Portal Vein Diameter in 

                               Nigerians 

             Anakwue A. C., Uloma Nwogu ,2009 , Nigeria    

(http://www.ultrasoundpaedia.com/normal-liver2/#protocol) 

                     20 - Impact of anthropometrical parameters on portal vein diameter and  

                                   liver size in a subset of Karachi based population 

                             Tanya Raza Siddiqui, Nuzhat Hassan, and Pashmina Gul ,2014   

           21 ï Ahuja ïdiagnostic imaging 2004 ,37,38    

http://www.healthline/
http://www.ajol.info/index.php/ecajs/article/%20view/76501
https://en.wikipedia.org/wiki/Hepatic_portal_vein
http://radiopaedia.org/articles/portal-vein
https://en.wikipedia.org/wiki/Hepatic_portal_system
https://www.researchgate.net/profile/Anakwue_C
https://www.researchgate.net/profile/Uloma_Nwogu2
http://www.ultrasoundpaedia.com/normal-liver2/#protocol
http://www.ncbi.nlm.nih.gov/pubmed/?term=Raza%20Siddiqui%20T%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Hassan%20N%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Gul%20P%5Bauth%5D


 

 

 

 

 

 

 

AAppppeennddiicceess  

  

  

  

  

  

  

  

  

  



 

AAppppeennddiixx  II   ::   DDaattaa  ccooll lleecctt iioonn  sshheeeett  

TThhee  NNaattiioonnaall   RRiibbaatt  UUnniivveerrssii ttyy  

CCooll lleeggee  ooff   GGrraadduuaattee  SSttuuddiieess  

AAsssseessssmmeenntt   ooff   NNoorr mmaall   PPoorr ttaall   VVeeiinn  DDiiaammeetteerr   aanndd  VVeellooccii ttyy  uussiinngg  UUll tt rr aassoouunndd  

DDaattaa  ccooll lleecctt iioonn  sshheeeett   :: --  

PPaatt iieenntt   ddaattaa  

AAggee  ggrr oouupp  

LLeessss  tthhaann  2200                                2200--2299                                3300--3399                                  4400--4499                                    mmoorree  tthhaann5500    

Gender              male   female  

Weight 

Less than 50Kg                   50-59 Kg                  60-69 Kg                 70-79 Kg               more than 80 Kg 

Height                

Less than 150cm                   150-159 cm                      160-169cm                        more than 170cm  

Abdominal circumference 

Less than 60cm                60-69 cm               70-79cm                  80-89cm               more than 170cm  

Portal vein diameter 

Less than 8mm                   9-10mm                      11-13mm                        more than 13mm   

Portal vein velocity 

Less than 30 cm\sec                 30-34 cm\sec                35-39 cm\sec                  4 0-44 cm\sec               

more than 45cm\sec  

 



 

AAppppeennddiixx  II II   

UUllttrraassoouunndd  iimmaaggeess  from the sample of the study 

  

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

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

 

 
   Image 2.Spectral Doppler Ultrasound of portal vein 27 years male weighted 50 

kg,  height 158 cm, Ac 68 cm measuring diameter 11.2 mm velocity is 34.5 

cm\sec.  

 



 

 
Image 3. Grayscale ultrasound  of portal vein 40 years female weighted 55 kg 

height 160cm, Ac 70cm measuring diameter 11mm. and velocity is 34.5 cm\sec.  

 

 
Image 4. Spectral Doppler Ultrasound of portal vein 50 years male weighted 70 kg 

,height 170cm,Ac 81cm measuring diameter 10.5mm velocity is 37.5 cm\sec.  

 

 



 

 
Image 5: Grayscale ultrasound  of portal vein 23 years female weighted 64 kg 

,height 138cm, Ac 75cm measuring diameter 10.5mm velocity is 36.5 cm\sec 

 

 
Image 6: Spectral Doppler Ultrasound of portal vein 30 years female weighted 60 

kg ,height 160cm, Ac 68cm measuring diameter 11mm velocity is 340.7 cm\sec 



 

 
Image 7. Grayscale ultrasound  of portal vein 12 years female weighted 42 kg 

,height 147cm, Ac 48cm measuring diameter 11.3mm. velocity is 37.5 cm\sec 

 

 
Image 8. Spectral Doppler Ultrasound of portal vein 30 years female weighted 55 

kg ,height 160cm, Ac 57cm measuring diameter 13.2mm. velocity is 37.4 cm\sec 



 

 
Image 9. Grayscale ultrasound  of portal vein 33 years male weighted 65 kg ,height 

164cm,  Ac 72cm measuring diameter 11mm. velocity is 37.4 cm\sec 

 

 
Image 10. Spectral Doppler Ultrasound of portal vein 25 years female weighted 60 

kg ,height 153cm,  Ac 63cm measuring diameter 10.2mm. velocity is 37.4 cm\sec 


