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IMAGING OF THE LIVER, BILIARY TRACT AND PANCREAS

Imaging of the biliary tract has been revolutionised by the advent of ultrasound and endoscopic retrograde cholangiopancreatography (ERCP). The liver and pancreas can be readily visualised by ultrasound and computed tomography. 

Ultrasound
Ultrasound has replaced oral cholecystography in almost all cases 

Ultrasound is used for imaging of the:

· Liver; 

  texture

  masses

  abscesses etc

· Gallbladder; 

  stones

  acute inflammation

  tumour

· Portal vein; 

  occlusion (thrombus or tumour)

  wall thickness (increased in schistosomiasis)

  diameter (widened in portal hypertension).

· Bile ducts;

  dilatation

  cause of obstruction

· Pancreas; 

  inflammation

         pseudocyst

         tumour

· Spleen; 

  size

 abscess

 deposits e.g. lymphoma

· Hepatic veins and inferior vena cava;

 dilatation (CCF)

 occlusion ( Budd Chiari)

· Ascites

 ULTRASOUND FINDINGS:

Normal: 

· The liver is of even (homogenous) texture

· The normal echogenicity is slightly brighter than the kidney and slightly darker than the pancreas. Similar to the spleen.

· The portal vein is normally less than 13mm in diameter

· The gallbladder wall is 3mm or less in thickness

· The common bile duct is 5mm or less in diameter

· The bile is anechoeic i.e. free of echoes

· The spleen is normally less than 12cm in length

· The pancreas is of even texture with the pancreatic duct measuring 2 mm or less in diameter

Thick walled Gallbladder:
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This is a common finding and occurs in many disorders. It may not be in itself of significance and only if there is associated tenderness is it usually a sign of cholecystitis in the absence of gallstones. Some of the common causes are:

· cholecystitis, acute and chronic

· patient not fasting and gallbladder contracted

· ascites of any cause

· acute hepatitis

· renal failure

· heart failure

· cirrhosis

· generalised sepsis
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Sludge in the gallbladder / echogenic bile

The bile does not normally contain echoes and is anechoeic. Sometimes the bile contains echoes due to particles within the bile which are mobile and usually layer, settling at the inferior aspect of the gallbladder (sludge). This is a non- specific finding. It occurs when the bile is infected in acute cholecystitis but is also caused by stasis and hyperconcentration of the bile. Common causes are:

· obstruction of the biliary tract

· prolonged fasting 

· parenteral nutrition

· sepsis, generalised or local.

Gallstones:

These, once uncommon in Africa are becoming commoner. Predisposing factors are obesity, diabetes, cirrhosis, sickle cell disease, pregnancy and Crohns disease. They may be large or very small. Only 20% are calcified and plain abdominal films are not indicated for gallstones. Up to 98% show on ultrasound examination if the gallbladder is carefully assessed. In cases of doubt it may be necessary to perform an oral cholecystogram or a repeat scan after an interval. Gallstones show as echogenic foci, which impede the ultrasound beam causing a dark shadow behind them. If there is associated inflammation of the gallbladder the wall may be thickened. Occasionally a stone may pass out of the gallbladder and be seen in a dilated common bile duct.
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Acute cholecystitis will show a thick walled tender gallbladder. There may be echoes in the bile and empyema may occur due to impaction of a stone in the cystic duct.  In empyema the gallbladder lumen is distended and filled with debris. The gallbladder is acutely tender and there may be a dark area around it due to a small fluid collection.

Dilated ducts:

The common bile duct is usually seen just anterior to the portal vein in the porta hepatis with the patient is turned towards the L side. The diameter can be measured. The lower end of the common bile is often obscured by gas in the duodenum. Dilated intrahepatic ducts appear as dark branching structures in the liver. If the common duct is obstructed the ducts will be dilated in both lobes of the liver. Sometimes a tumour at the porta hepatis or hepatoma will compress only branches of the ducts or one branch of the main duct (R or L hepatic duct), resulting in duct dilatation in only one lobe of the liver. If seen it is suspicious for a tumour.   
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If the gallbladder is not dilated this indicates either chronic inflammation with inability of the gallbladder to dilate or obstruction above the level of the cystic duct. 

The cause of obstructive jaundice may be apparent on the scan. Causes include: tumour in the head of the pancreas, stone or stricture of the common bile duct, cholangiocarcinoma of the duct, tumour in the porta hepatis, hepatoma (selective duct dilatation), or pancreatitis.

In a patient presenting with jaundice the importance of ultrasound is to distinguish an obstructive from a non obstructive cause and is the first line of imaging.
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Diffuse liver disease:  

Diffuse liver disease may show as a generalised increase in echogenicity (brightness) with an even texture – the so-called “bright” liver seen in steatosis. It indicates diffuse liver abnormality, which may or may not be associated with abnormal liver function tests. In steatosis they are often normal. Steatosis (fatty infiltration) may be seen in obesity or alcohol consumption. A bright liver may be seen in several conditions and is a non- specific ultrasound finding. 

-  Fatty infiltration (steatosis)

-  Cirrhosis

-  Chronic hepatitis

-  Haemachromatosis

-  Heart failure
Cirrhosis, subacute hepatitis, chronic hepatitis often show a more patchy texture with areas of increased and decreased echogenicity (heterogenous texture). In cirrhosis in particular the liver surface is often irregular and the liver decreased in size (shrunken), especially the R lobe.  Cirrhosis is often associated with ascites, a thick walled gallbladder, portal hypertension and sometimes thrombosis of the portal vein. Portal hypertension will show a widened portal vein and splenomegaly 

Hepatitis is best followed up by liver function tests. Acute hepatitis may appear normal on ultrasound although there is usually some hepatomegaly. It may be darker than normal with prominence of the bright walls of the portal veins.
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In cirrhosis and diffuse liver disease there is usually impedance to flow in the portal vein, which may thrombose. 

Mass which is bright on ultrasound (echogenic or hyperechoeic mass):
These may be single or multiple and are usually due to hepatocellular carcinoma (hepatoma) or metastases. Metastases can appear bright or dark on ultrasound. Haemangiomas are benign lesions, which may be difficult to distinguish from serious pathology. They are usually small, very bright and well defined. They show no increase in size on follow up scan.

Focal nodular hyperplasia, sometimes seen as a result of hepatitis or cirrhosis may also present as multiple bright or echogenic nodules. It can be very difficult to distinguish from metastases.
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Dark Masses (Hypoechoeic lesions).

These may be single or multiple and occur anywhere in the liver. The commonest cause in Ghana is amoebic liver abscess, which may present as a large solitary lesion or as multiple smaller lesions. There is a large palpable tender liver. The abscesses can occur in any lobe appearing as dark lesions, initially ill defined but later becoming well defined and easier to recognise. A negative scan early in the disease does not exclude a liver abscess.

· Amoebic liver abscess a common cause.
· Pyogenic liver abscess may look very similar to an amoebic abscess and ultrasonically is it not always possible to distinguish between the two.

· Hepatoma may occasionally be hypoechoeic resembling an amoebic abscess although it is usually hyperechoeic.

· Lymphomatous deposits usually appear dark.
· Metastases may be hypoechoeic.

· Cysts are anechoeic, completely free of echoes unless secondarily infected. They may be single or multiple. They may be associated with polycystic kidneys.

· Haematoma following trauma appears as a dark lesion and may be mistaken for an abscess.
It is not always possible to determine the cause of a liver lesion on ultrasound examination alone. Amoebic abscesses can reach very large sizes & there is always a danger of rupture into the pleural cavity, lung, pericardium or peritoneal cavity. The volume of a lesion can be measured by ultrasound & response to treatment monitored. If single and large, an abscess can be aspirated using ultrasound guidance, which hastens healing.
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Cysts are not uncommon in the liver. They are not usually of significance although occasionally they become infected.  They are completely echo-free (anechoeic) as opposed to hypoechoiec.  They are recognised by being dark on ultrasound without internal echoes and by the fact that they transmit the sound beam freely which causes a bright area behind the lesion (acoustic enhancement)..  
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Subphrenic abscess:

This appears as a fluid collection between the diaphragm & the liver or spleen. It occurs more commonly on the R and is a complication of abdominal surgery or perforation of the gastrointestinal tract. On ultrasound it appears as a dark area under the diaphragm compressing the liver. It often contains gas and shows on chest X-ray as a fluid level beneath the diaphragm. Ultrasound however is the definitive imaging method and may be used to guide percutaneous drainage.
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Other sites of abdominal abscess formation

· Psoas abscess, commonly tuberculous 

· Pancreatic: follows acute pancreatitis

· Perinephric

· Pelvic

· Appendix

· Pericolic

· Intraperitoneal secondary to bowel perforation –  commonly in the flanks.

Ascites:

Free fluid in the peritoneal cavity is very easy to detect on ultrasound, even very small amounts. It collects in the most dependent parts of the peritoneal cavity where it will appear first, the pouch of Douglas and Morrisons pouch (between the liver and right kidney). It appears black on ultrasound, is freely mobile if uncomplicated, and bowel loops can be seen floating within it. Normally free of internal echoes (anechoeic) occasionally it is “turbid” or contains fine mobile echoes. This may occur with infection (peritonitis), haemorrhage and malignancy. If secondary to infection it commonly contains fibrinous strands, appears more echogenic and is loculated.
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Pancreatitis: 
Ultrasound is not particularly helpful in the acute phase, diagnosis being made clinically and by serum amylase levels. The pancreas is often obscured by dilated bowel due to ileus. Ultrasound may show pancreatic enlargement and there may be a dark area within it due to abscess formation. There may free peritoneal fluid, basal pleural effusions, or gallstones. 

A pseudocyst:  is a common complication of acute pancreatitis and may occur virtually anywhere in the upper abdomen although usually close to the pancreas in the lesser sac.  It may be clear of echoes or contain very fine echoes. A pancreatic pseudocyst may be very large in size and difficult to identify as being of pancreatic origin.
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Chronic pancreatitis is more difficult to diagnose on ultrasound examination. The pancreas becomes smaller & fibrotic with increased echogenicity, while the duct dilates. There may be small bright areas within the pancreas due to calcifications.
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Pancreatic mass:

A solid mass arising from the pancreas may be an inflammatory mass or a tumour. Both usually appear dark or hypoechoeic on ultrasound and commonly occur in the head of the pancreas where they may cause obstruction of the bile duct. Most carcinomas are inoperable at the time of presentation.  It is difficult to tell the difference between an inflammatory mass and tumour on ultrasound, biopsy usually being necessary. A pancreatic carcinoma may trigger an attack of pancreatitis by obstructing the pancreatic duct making diagnosis more complicated. Computed tomography is the imaging modality of choice for pancreatic lesions.

Splenic lesions:

An enlarged spleen is a common finding in Africa and there are many causes. It is not possible to tell the cause with ultrasound unless there are signs of portal hypertension, an abnormal texture or focal lesions present in the spleen.. Lymphomatous deposits appear hypoechoeic. There may be other findings to suggest lymphoma such as enlarged retroperitoneal lymph nodes.

Abscesses occur in the spleen in sickle cell disease. They have the same appearance as liver abscess, dark mass lesions. Infarcts may occur in sickle cell disease. These are initially hyperechoeic but become darker (hypoechoeic) with time.
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IF THE DIAGNOSIS IS UNCLEAR AFTER ULTRASOUND other imaging methods can be used:

ORAL CHOLECYSTOGRAM (OCG)

This is nowadays usually reserved for special problems when there is difficulty with adequate assessment by ultrasound. It is used to demonstrate gallstones and to assess function of the gallbladder. It is contraindicated in the presence of jaundice and should never be requested if jaundice is present. .

The contrast medium used to opacity the gallbladder is a fat soluble iodine based oral contrast taken the evening before. It binds with the serum albumen after absorption from the bowel and is transported to the liver where it is converted to a water soluble substance. This is excreted in the bile ducts and concentrated in the gallbladder by the absorption of water. The contrast medium (usually Telepaque) is quite toxic and over 50% of patients develop nausea and vomiting. The tablets should be taken with a fatty meal following which the patient should fast until the X-rays have been taken the following morning after 12 hours. The gallbladder may not opacify and although this often indicates disease of the gallbladder, there are many other causes of non-opacification which must be excluded such as malabsorption, vomiting, pancreatitis, raised bilirubin or failure to follow the instructions properly. 

If the gallbladder shows dye within it the function is assessed by giving the patient a fatty meal when the gallbladder should contract often outlining the duct. Gallstones show as filling defects.
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An oral cholecystogram is contraindicated in:

· jaundice

· severe hepatorenal disease

· acute cholecystitis

· dehydration

· a recent intravenous cholangiogram

· previous cholecystectomy

Complications:

· nausea, vomiting, diarrhoea

· headache

· skin reactions

· impaired renal function- more likely if there is coexistent liver impairment, dehydration or a double dose is used.

HIDA SCAN (Scintigraphy or nuclear medicine scan)

This is a functional study and shows uptake of the isotope by the liver, excretion into the gallbladder and the rate of gallbladder emptying can be measured. If acute cholecystitis is suspected and the gallbladder takes up the isotope normally, this excludes the diagnosis. In patients with right hypochondrial pain and the absence of gallstones it is sometimes a useful test to exclude significant pathology. It is often used, when available, in preference to an oral cholecystogram.

INTRAVENOUS CHOLANGIOGRAM (IVC):

This is an investigation to show the common bile duct when a stone is suspected and other methods have failed to demonstrate it. The contrast is given intravenously usually over a period of 30minutes by intravenous drip, the iodine is bound to albumin in the blood and taken to the liver. It is excreted unconcentrated in the bile outlining the bile duct and if the cystic duct is not blocked, the gallbladder also. As the dye is not concentrated the opacification of the bile duct is faint and tomography is usually necessary. 
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It used to be a fairly commonly performed investigation but has largely been replaced by ultrasound and endoscopic retrograde pancreatography (ERCP). However, ERCP and ultrasound are not diagnostic in every patient.  If there has been previous surgery on the stomach or if there is an oesophageal stricture it is impossible to pass the endoscope. Sometimes ERCP fails for no obvious reason. With the advent of laparoscopic cholecystectomy it is becoming increasingly important to exclude a bile duct stone prior to surgery and intravenous cholangiography is sometimes performed in these cases, especially if there is a history of jaundice or a slightly dilated duct on ultrasound. 

Possible indications:

1. Post cholecystectomy pain -?stone in duct

2. Non functioning gallbladder

3. Pre-op to exclude common bile duct stones so that exploration of the duct will not be necessary as this is associated with a higher morbidity. Pre laparoscopic cholecystectomy.

However, there are several disadvantages of this method:

· it is contraindicated in the presence of a significantly raised serum bilirubin. The duct will not opacify. Serum bilirubin should be less than 50 mol/L

· it has a high incidence of contrast reactions with a death rate of 1:20,000. It is given intravenously and is more likely to cause a significant reaction than the contrast medium used for intravenous pyelography.

· it fails to outline the duct in 45% of patients and tomography is invariably necessary.

· it is contraindicated in severe hepato-renal disease and after a recent oral cholecystogram.

ENDOSCOPIC RETROGRADE CHOLANGIO-PANCREATOGRAPHY (ERCP)
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This is performed through a side- holed endoscope positioned in the second part of the duodenum. Contrast is injected into the ampulla of Vater to outline the bile duct and pancreatic duct. If successful the ducts will be outlined, showing any residual stones or strictures which may be causing obstructive jaundice. If stones are present in the duct they may be removed by inserting a catheter with a balloon or basket or the procedure may be combined with sphincterotomy or stent insertion. Stones show as filling defects, and carcinoma of the pancreas as a smoothly tapering stricture of the lower end of the duct. Cholangiocarcinoma produces “rat tail” strictures.

ERCP is useful in :

· obstructive jaundice

· post cholecystectomy syndrome

· pancreatic disease

· investigation of diffuse biliary disease

ERCP  is contraindicated in:

· acquired immune deficiency syndrome(AIDS)

· acute pancreatitis

· previous gastric surgery

· varices

· pyloric stenosis

· pancreatic pseudocyst

· severe cardio/respiratory disease

In order to perform ERCP a side viewing endoscope and fluoroscopy must be available.

Complications:

· acute pancreatitis

· rupture of the oesophagus

· damage to the ampulla or ducts

· bacteraemia/septicaemia
PERCUTANEOUS TRANSHEPATIC CHOLANGIOGRAM (PTC):

In this procedure contrast is introduced directly into the bile ducts via a percutaneous puncture. Fluoroscopy and a fine long 23g needle are needed. This used to be a fairly common procedure but has now become rare. It is used to determine the cause of obstructive jaundice when all else has failed. It is now usually done before an interventional procedure such as percutaneous stenting of a stricture of the common bile duct, when ERCP has failed. A fine 23gauge needle is introduced into the liver under fluoroscopic control. Dye is slowly injected while withdrawing the needle through the liver until dye is seen to enter a bile duct. More contrast is then injected to outline the ducts and demonstrate the cause and level of obstruction.

It is used in obstructive jaundice where:

· ERCP has failed to outline the ducts or define the obstructing lesion

· Ultrasound or CT suggest a high obstructing lesion 

Antibiotic cover is usually given. The procedure is contraindicated in:

· bleeding tendency

· sepsis

· hydatid disease

· no immediate surgery available

Complications:

· pneumothorax

· haemobilia

· septic cholangitis

JAUNDICE:

Sequence of imaging tests in the investigation of the jaundiced patient:

1. Ultrasound:

· ducts dilated - surgical cause. May see the cause on ultrasound such as a stone in the duct or a mass in the pancreas

· ducts not dilated -  medical cause. No further imaging required
· ducts dilated - ultrasound failed to show cause of obstruction  proceed to:
2. ERCP if available.  Can do palliative procedure at same time.  Sphinterotomy for stone, stent insertion for stricture or tumour.
3. If ERCP unhelpful or not available computed tomography may show a mass in head of pancreas.  It is no use for stones in the bile duct.

4. Percutaneous transhepatic cholangiogram as a last resort.
5. Magnetic resonance imaging shows the ducts well but is unlikely to be available in a third world setting.

COMPUTED TOMOGRAPHY – CT

This is commonly used for:

· liver masses.  with injection of intravenous contrast computed tomography is good for assessing liver masses especially if there is doubt on ultrasound.  Some lesions show better on CT and others on ultrasound.  If a liver abnormality is strongly suspected and ultrasound is normal CT may show an abnormality – and vice versa

· staging of tumours prior to surgery

· acute pancreatitis.  CT is the imaging modality of choice in acute pancreatitis
· other pancreatic abnormalities
· trauma – shows splenic and liver tears well. Usually need to give intravenous contrast

CT is not very good for assessing the biliary tree, ultrasound and ERCP being the preferred methods of imaging.
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MAGNETIC RESONANCE IMAGING (MRI)

This is not readily available in African countries. It has little benefit over conventional methods of imaging for many conditions but areas in which it is particularly useful are:

· liver haemangiomas.  These “light up” on T2 images of the lesion and show a characteristic appearance.
· islet cell tumours of the pancreas which are highly vascular appearing very bright.

· visualisation of the bile ducts and pancreatic duct – MR cholangiography and pancreatography.  This is a particularly good way of visualising the ducts and is completely non invasive. However, ERCP is often necessary anyway, prior to an interventional stenting procedure.
· macronodular cirrhosis and diffuse liver disease when there are difficulties in diagnosis.
· varices show well on MRI.
OTHER IMAGING PROCEDURES:

Other imaging procedures are sometimes performed although these are becoming less common with the advent of better preoperative imaging.

1. T-tube cholangiogram. This is usually performed 10 days post cholecystectomy. After surgical exploration of the common bile a T tube is usually left in situ. Contrast is injected into the tube to outline the ducts, in order to exclude a retained stone before the tube is removed. As ERCP and sphincterotomy become more readily available T tube cholangiography is becoming less often necessary.

2. Intraoperative cholangiogram. Dilute contrast is injected into the common bile duct at cholecystectomy and either films taken of the duct or the duct viewed with portable fluoroscopy in theatre. If there are no ductal stones shown this obviates the need to explore the duct.

INTERVENTIONAL RADIOLOGY
This has developed rapidly over recent years and is used for:

1. Obstructive jaundice: The bile ducts can be drained percutaneously using fluoroscopy and ultrasound for guidance. This however is a short term procedure to decompress the ducts, making it easier to introduce a stent at ERCP. A needle is inserted into a dilated duct through the mid axillary line, a guide wire is passed through the needle which is then removed, leaving the guide wire inside the duct.  A series of dilators are passed over the guide wire in turn to dilate up a track large enough to take a catheter which is then inserted into the duct over the guidewire, the latter then being removed.
2. A percutaneous stent can be placed into the obstructed common bile duct. This may be necessary if ERCP has failed or if it needs to be combined with a percutaneous approach.  Stents introduced percutaneously are incredibly expensive compared to stents inserted endoscopically.  Stents may migrate and pass down into the bowel, or they may become blocked.  They should be replaced at regular intervals.  Percutaneous liver procedures should only be performed if the clotting factors are at a reasonable level and there is no infection present such as a cholangitis.  Fluoroscopy is essential and also considerable experience & expertise.

3. Drainage of pancreatic abscess or pseudocyst:  This is a relatively straightforward procedure and can be done under ultrasound guidance.

4. Drainage of liver abscess: If large this poses no problem, ultrasound is used for guidance.  If the abscess is smaller and deep seated it may be more difficult and clotting factors should be checked beforehand in all cases.

5. Cirrhosis.  TIPS = Transjugular intrahepatic portosystemic shunting.  This consists of creating a shunt between the portal and hepatic veins and its main indication is bleeding from oesophageal varices. The shunt is usually achieved by inserting a stent over a guide wire passed via the jugular vein to the liver. The guide wire is then removed. It is a highly specialised technique.

In addition many lesions can be biopsied percutaneously using ultrasound or CT for guidance. Fine needle aspiration biopsy (FNA) is particularly safe for deep seated lesions and gives rise to very few complications, even when bowel is traversed, as in biopsy of a pancreatic mass.
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An ultrasound scan showing considerable thickening of the gallbladder wall. The bile is clear and there was no associated tenderness. The dark line marked with asterisk is due to oedema of the wall. This patient had hepatitis and not gallbladder disease
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Ultrasound  scan showing rounded white structures in the lumen of the gallbladder, lying against the inferior wall (white arrow). There is a dark shadow behind one of them (dark arrow) due to impedance of the ultrasound beam.


The echogenic structures are gallstones. The gall bladder wall is not thickened and the bile looks free of echoes.  Gallstones are not infrequently found as an incidental finding & may not be responsible for the patients symptoms
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Ultrasound scan showing black branching structures in the liver which are dilated intrahepatic ducts. This was a patient with a high cholangiocarcinoma. The gallbladder was not dilated
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Ultrasound scan showing the liver (black arrow) with kidney (white arrow) lying beneath it.  The liver is brighter than normal, being considerably brighter than the kidney, but is even in texture. This was a very obese patient with normal liver function tests. The appearances are due to steatosis
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An ultrasound scan of the liver which is shrunken with a rather irregular surface (white arrows).  It is surrounded by a dark area produced by ascitic fluid (dark arrow). This was a case of  liver cirrhosis
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Ultrasound scan of the liver showing a large mass which is a little brighter than the rest of the liver seen anteriorly.  The outline of the mass is shown by arrows. The bright structure inferiorly is the diaphragm (white arrow).  This was a large hepatoma





Ultrasound scan of the liver showing multiple rounded lesions.  They are brighter than the intervening liver and are echogenic nodules.. In this case they were due to metastases from carcinoma of the pancreas 
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The photo shows the abdomen of a middle age man who presented with abdominal pain and fever of several weeks duration. There is a large R sided abdominal mass.


The ultrasound scan shows a large dark mass in the lower part of the R lobe of the liver. It contains echoes but the ultrasound beam is transmitted freely through the lesion which is bright behind. These are the typical appearances of an amoebic liver abscess.  The abscess, although large, was not aspirated & the patient responded well to treatment





Multiple black areas in the liver containing no internal echoes. These are cysts & the patient also had multiple cysts in the kidneys due to polycystic disease





Amoebic liver abscess
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Ultrasound scan of the liver.  There is a large well defined echogenic mass within the liver, (black arrows). Surrounding the liver the black area is ascitic fluid (white arrow) . It is clear with no internal echoes. This patient had cirrhosis of the liver with a hepatoma 





Ultrasound scan of the upper abdomen showing the liver (dark arrows) which is ill defined. This is because there is material in the peritoneal cavity surrounding it. This is ascites with echogenic material within it (white arrows).  This patient had tuberculous peritonitis & was admitted with a distended abdomen  non specific abdominal pain and weight loss. It is not possible to tell the cause of the peritonitis on ultrasound
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Ultrasound  scan upper abdomen showing a large cystic lesion. The patient was admitted with upper abdominal pain & elevated serum amylase. Diagnosed as acute pancreatitis recovery was slow & this scan showed the development of a pseudocyst.  It contains a few fine echoes but its cystic nature is confirmed by the marked acoustic enhancement with increased brightness behind the lesion (arrows)
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Ultrasound scan showing a dilated common duct which contains a gallstone (arrow). It is casting a dark shadow behind it due to acoustic impedance. This is a sign of calculi. The portal vein is lying below the common duct





�





�





In this patient the gallbladder is difficult to identify because the bile contains echoes which are occupying the whole lumen. The patient had hepatitis and not gallbladder disease
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Another ultrasound scan showing several stones lying at the bottom of the gallbladder lumen. There are dark shadows behind them due to impedance of the ultrasound beam (arrow). This is a feature of calculi on ultrasound
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This ultrasound  scan shows the portal vein which contains echoes due to thrombosis in a case of cirrhosis
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Another case of  cirrhosis with an uneven capsular surface due to a nodular liver
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Several well defined echogenic lesions in the liver. These were due to haemangiomas but were difficult to differentiate from metastases. Later scans showed no change
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A clear dark lesion in the liver showing acoustic enhance-ment, typical appearances for a simple cyst
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Ultrasound scan of the liver in a patient following a road traffic accident. She was admitted in shock with R sided upper abdominal pain. The scan shows a large dark lesion in the lower part of the R lobe of the liver due to a large haematoma.





A young woman admitted with severe lower abdominal pain following abortion. The uterus (black arrow) is surrounded by a heterogenous material which is fibrinous ascites (white arrow), that is, ascites containing fibrinous strands and debris. This patient had pelvic peritonitis
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This is a transverse scan of the pancreas showing dilatation of the pancreatic duct in a patient with chronic abdominal pain due to recurrent pancreatitis. On the L (your R) there is also a cystic lesion showing which is a pancreatic pseudocyst
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A large dark area beneath the diaphragm, above the liver due to  subphrenic abscess





Ultrasound scan in a 12 yr. old girl with sickle cell disease.  She presented with L hypochondrial pain and fever. This scan shows dark irregular areas within the spleen due to abscess. Splenic infarcts may become infected & these may have been the underlying cause 
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Ultrasound scan of the spleen showing several small dark hypoechoeic lesions





Longitudinal upper abdominal scan of the same patient showing multiple rounded masses due to enlarged lymph nodes. This was a case of lymphoma
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Tomogram of an intravenous cholangiogram showing a rounded filling defect in the duct due to a stone
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ERCP examination. The bile ducts are outlined with contrast & are dilated. There is a filling defect in the common duct due to a gallstone.  The dense linear structure is the endoscope with the tip positioned in the second part of the duodenum
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Computed tomography of the upper abdomen in a patient suffering from acute pancreatitis. In this patient there is a large cystic collection in the L upper abdomen due to a pseudocys
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Computed tomography of the upper abdomen at the level of the pancreas. Intravenous contrast has been given and is enhancing the aorta and renal cortices. The bowel is outlined with oral contrast. The pancreas (arrows) is lying anterior to the aorta and appears normal





Stone in bile duct





Shadow behind stone





Common bile duct





Portal vein





Uterus surrounded by fibrinous ascites





Ascites containing debris & strands of tissue





Bladder





Pancreatic pseudocyst
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Dilated pancreatic duct 
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Gallstones within an opacified gallbladder appear as filling defects





Normal appearances of the gallbladder & duct after a fatty meal





Diaphragm       Abscess      Liver
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