Biliary Atresia
Biliary atresia is a life-threatening condition in infants in which the bile ducts inside or outside
the liver do not have normal openings.
Bile ducts in the liver, also called hepatic ducts, are tubes that carry bile from the liver to the
gallbladder for storage and to the small intestine for use in digestion. Bile is a fluid made by the
liver that serves two main functions: carrying toxins and waste products out of the body and
helping the body digest fats and absorb the fat-soluble vitamins A, D, E, and K.

With biliary atresia, bile becomes trapped, builds up, and damages the liver. The damage leads
to scarring, loss of liver tissue, and cirrhosis. Cirrhosis is a chronic, or long lasting, liver
condition caused by scar tissue and cell damage that makes it hard for the liver to remove
toxins from the blood. These toxins build up in the blood and the liver slowly deteriorates and
malfunctions. Without treatment, the liver eventually fails and the infant needs a liver transplant
to stay alive.
The two types of biliary atresia are fetal and perinatal. Fetal biliary atresia appears while the
baby is in the womb. Perinatal biliary atresia is much more common and does not become
evident until 2 to 4 weeks after birth. Some infants, particularly those with the fetal form, also
have birth defects in the heart, spleen, or intestines.

Who is at risk for biliary atresia?

Biliary atresia is rare and only affects about one out of every 18,000 infants.1 The disease is
more common in females, premature babies, and children of Asian or African American
heritage.
Symptoms
The first symptom of biliary atresia is jaundice––when the skin and whites of the eyes turn
yellow. Jaundice occurs when the liver does not remove bilirubin, a reddish-yellow substance
formed when hemoglobin breaks down. Hemoglobin is an iron-rich protein that gives blood its
red color. Bilirubin is absorbed by the liver, processed, and released into bile. Blockage of the
bile ducts forces bilirubin to build up in the blood.
Other common symptoms of biliary atresia include
● dark urine, from the high levels of bilirubin in the blood spilling over into the urine
● gray or white stools, from a lack of bilirubin reaching the intestines
● slow weight gain and growth
Causes
Biliary atresia likely has multiple causes, though none are yet proven. Biliary atresia is not an
inherited disease, meaning it does not pass from parent to child. Therefore, survivors of biliary
atresia are not at risk for passing the disorder to their children.
Biliary atresia is most likely caused by an event in the womb or around the time of birth.
Possible triggers of the event may include one or more of the following:
● a viral or bacterial infection after birth, such as cytomegalovirus, reovirus, or rotavirus
● an immune system problem, such as when the immune system attacks the liver or bile
ducts for unknown reasons
● a genetic mutation, which is a permanent change in a gene’s structure
● a problem during liver and bile duct development in the womb
● exposure to toxic substances
Diagnosis
No single test can definitively diagnose biliary atresia, so a series of tests is needed. All infants
who still have jaundice 2 to 3 weeks after birth, or who have gray or white stools after 2 weeks
of birth, should be checked for liver damage.2
Infants with suspected liver damage are usually referred to a
● pediatric gastroenterologist, a doctor who specializes in children’s digestive diseases
● pediatric hepatologist, a doctor who specializes in children’s liver diseases
● pediatric surgeon, a doctor who specializes in operating on children’s livers and bile
ducts
The health care provider may order some or all of the following tests to diagnose biliary atresia
and rule out other causes of liver problems. If biliary atresia is still suspected after testing, the
next step is diagnostic surgery for confirmation.

Blood test: A blood test involves drawing blood at a health care provider’s office or commercial
facility and sending the sample to a lab for analysis. High levels of bilirubin in the blood can
indicate blocked bile ducts.
Abdominal x-rays: An x-ray is a picture created by using radiation and recorded on film or on
a computer. The amount of radiation used is small. An x-ray is performed at a hospital or
outpatient center by an x-ray technician, and the images are interpreted by a radiologist—a
doctor who specializes in medical imaging. Anesthesia is not needed, but sedation may be used
to keep infants still. The infant will lie on a table during the x-ray. The x-ray machine is
positioned over the abdominal area. Abdominal x-rays are used to check for an enlarged liver
and spleen.
Ultrasound: Ultrasound uses a device, called a transducer that bounces safe, painless sound
waves off organs to create an image of their structure. The procedure is performed in a health
care provider’s office, outpatient center, or hospital by a specially trained technician, and the
images are interpreted a radiologist. Anesthesia is not needed, but sedation may be used to
keep the infant still. The images can show whether the liver or bile ducts are enlarged and
whether tumors or cysts are blocking the flow of bile. An ultrasound cannot be used to diagnose
biliary atresia, but it does help rule out other common causes of jaundice.
Liver scans: Liver scans are special x-rays that use chemicals to create an image of the liver
and bile ducts. Liver scans are performed at a hospital or outpatient facility, usually by a nuclear
medicine technician. The infant will usually receive general anesthesia or be sedated before the
procedure. Hepatobiliary iminodiacetic acid scanning; a type of liver scan that uses injected
radioactive dye to trace the path of bile in the body. The test can show if and where bile flow is
blocked. Blockage is likely to be caused by biliary atresia.
Liver biopsy: A biopsy is a procedure that involves taking a piece of liver tissue for
examination with a microscope. The biopsy is performed by a healthcare provider in a hospital
with light sedation and local anesthetic. The health care provider uses imaging techniques such
as ultrasound or a computerized tomography scan to guide the biopsy needle into the liver. The
liver tissue is examined in a lab by a pathologist—a doctor who specializes in diagnosing
diseases. A liver biopsy can show whether biliary atresia is likely. A biopsy can also help rule
out other liver problems, such as hepatitis—an irritation of the liver that sometimes causes
permanent damage.
Diagnostic surgery: During diagnostic surgery, a pediatric surgeon makes an incision, or cut,
in the abdomen to directly examine the liver and bile ducts. If the surgeon confirms that biliary
atresia is the problem, a Kasai procedure will usually be performed immediately. Diagnostic
surgery and the Kasai procedure are performed at a hospital or outpatient facility; the infant will
be under general anesthesia during surgery.
Treatment
Biliary atresia is treated with surgery, called the Kasai procedure, or a liver transplant.

Kasai Procedure / Hepatoprotoenterostomy
The Kasai procedure, named after the surgeon who invented the operation, is usually the first
treatment for biliary atresia. During a Kasai procedure, the pediatric surgeon removes the
infant’s damaged bile ducts and brings up a loop of intestine to replace them. As a result, bile
flows straight to the small intestine.
While this operation doesn’t cure biliary atresia, it can restore bile flow and correct many
problems caused by biliary atresia. Without surgery, infants with biliary atresia are unlikely to
live past age 2. This procedure is most effective in infants younger than 3 months old, because
they usually haven’t yet developed permanent liver damage. Some infants with biliary atresia
who undergo a successful Kasai procedure regain good health and no longer have jaundice or
major liver problems.

If the Kasai procedure is not successful, infants usually need a liver transplant within 1 to 2
years. Even after a successful surgery, most infants with biliary atresia slowly develop cirrhosis
over the years and require a liver transplant by adulthood.
For further information visit the American Liver Foundation website and under "Liver diseases
and related topics" view "Biliary Atresia."
Eating, Diet, and Nutrition
Infants with biliary atresia often have nutritional deficiencies and require special diets as they
grow up. They may need a higher calorie diet, because biliary atresia leads to a faster
metabolism. The disease also prevents them from digesting fats and can lead to protein and
vitamin deficiencies. Vitamin supplements may be recommended, along with adding mediumchain triglyceride oil to foods, liquids, and infant formula. The oil adds calories and is easier to
digest without bile than other types of fats. If an infant or child is too sick to eat, a feeding tube
may be recommended to provide high-calorie liquid meals.

After a liver transplant, most infants and children can go back to their usual diet. Vitamin
supplements may still be needed because the medications used to keep the body from rejecting
the new liver can affect calcium and magnesium levels.

