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Clinical manifestations  

 

1) Hepatomegaly.  

In children, the normal liver edge can be felt up to 2 cm below the right costal margin. In a 

newborn infant, extension of the liver edge >3.5 cm below the costal margin in the right 

midclavicular line suggests hepatic enlargement.  

The liver span increases linearly with body weight and age in both sexes, ranging from ≈4.5–5.0  

cm at 1 wk of age to ≈7–8 cm in boys and 6.0–6.5  cm in girls by 12  yr of age.  

Mechanisms of Hepatomegaly; 

1. Increase in the number or size of the cells intrinsic to the liver Storage ;e.g. Fat: malnutrition, 

obesity, Reye syndrome–like illnesses), diabetes mellitus 

2. Inflammation ; Hepatocyte enlargement (hepatitis). 

3. Infiltration of cells , Liver Tumors , Cystic masses , Secondary or metastatic 

processes. 

4. Increased size of vascular space ; Intrahepatic obstruction to hepatic vein outflow 

,  Hepatic vein thrombosis, Congestive heart failure. 

5. Increased size of biliary space ; Congenital hepatic fibrosis 

6. IDIOPATHIC (? “BENIGN”). 

 
2) Jaundice (icterus).  

Clinically apparent jaundice in children and adults occurs when the serum concentration of 

bilirubin reaches 2–3 mg/dL (34–51 μmol/L); the neonate may not appear icteric until the 

bilirubin level is >5 mg/dL (85 μmol/L). 

Differential Diagnosis of Unconjugated Hyperbilirubinemia; 

 
a) Increased production of unconjugated bilirubin from heme; Hemolytic disease (hereditary or 

acquired). 

b) Decreased delivery of unconjugated bilirubin (in plasma) to hepatocyte ; Right-sided 

congestive heart failure 

c) Decreased bilirubin uptake across hepatocyte membrane; Competitive inhibition ,  Hypoxia , 

breast milk jaundice ,    Acidosis, Hypothyroidism. 

d) Decreased storage of unconjugated bilirubin in cytosol; Competitive inhibition , fever .  

e) Decreased biotransformation (conjugation); Neonatal jaundice (physiologic). 

f) Enterohepatic recirculation ; Breast milk jaundice , Intestinal obstruction , Antibiotic 

administration 

3) PRURITUS. Intense generalized itching, often with skin excoriation, can occur in patients 

with cholestasis (conjugated hyperbilirubinemia).  

 



4) SPIDER ANGIOMAS. Vascular spiders (telangiectasias), may be seen in patients with 

chronic liver disease. They are presumably reflective of altered estrogen metabolism in the 

presence of hepatic dysfunction. 

 

5) PALMAR ERYTHEMA. Blotchy erythema, is also noted in patients with chronic liver 

disease. This may be due to vasodilation and increased blood flow. 

 

6) XANTHOMAS. The marked elevation of serum cholesterol levels is associated with chronic 

cholestasis can cause the deposition of lipid in the dermis and subcutaneous tissue.  

 

7) PORTAL HYPERTENSION. Normal portal pressure gradient, the pressure difference 

between the portal vein and the systemic veins (hepatic veins or inferior vena cava), is 3–6 mm 

Hg. Clinically significant portal hypertension exists when pressure exceeds a threshold of 10 mm 

Hg. 

 

8) ASCITES. The onset of ascites in the child with chronic liver disease means that the two 

prerequisite conditions for ascites are present: portal hypertension and hepatic insufficiency.   

 

 

9) VARICEAL HEMORRHAGE. Gastroesophageal varices are the more clinically significant 

portosystemic collaterals because of their propensity to rupture and cause life-threatening 

hemorrhage. 

  

10) ENCEPHALOPATHY. Hepatic encephalopathy can involve any neurologic function, and it 

can be prominent or present in subtle forms such as deterioration of school performance, 

depression, or emotional outbursts. 

 The appearance of hepatic encephalopathy depends on the presence of portosystemic shunting, 

alterations in the blood-brain barrier, and the interactions of toxic metabolites with the central 

nervous system.  

 Evaluation of Patients with Possible Liver Dysfunction  it involve an appropriate and accurate 

history, a carefully performed physical and Biochemical tests, these are ;   

o measurements of serum aminotransferase. 

o  bilirubin (total and fractionated). 

o  alkaline phosphatase (AP) levels. 

o  determinations of prothrombin time (PT) or international normalized ratio (INR). 

o  albumin level.  

These tests are complementary, provide an estimation of synthetic and excretory functions, and 

may suggest the nature of the disturbance (inflammation or cholestasis). 

 Liver biopsy. Percutaneous liver biopsy can be performed safely in infants as young as 1 wk of 

age. 

  

 Hepatic imaging procedures.  

 

 A plain roentgenographic study may suggest hepatomegaly, but a carefully performed 

physical examination gives a more reliable assessment of liver size.  



 Ultrasonography (US).  

 

In patients with portal hypertension, Doppler US can evaluate patency of the portal vein, 

demonstrate collateral circulation, and assess size of spleen and amount of ascites. 

Relatively small amounts of ascitic fluid can also be detected.  

 

 CT scanning provides information similar to that obtained by US but is less suitable for 

use in patients <2 yr of age because of the small size of structures, the paucity of intra-

abdominal fat for contrast, and the need for heavy sedation or general anesthesia. 

  

 MRI is a useful alternative. Magnetic resonance cholangiography can be of value in 

differentiating biliary tract lesions. 

  

 Radionuclide scanning relies on selective uptake of a radiopharmaceutical agent. 

Commonly used agents include: technetium 99m-labeled sulfur colloid, which undergoes 

phagocytosis by Kupffer cell.  
99m

Tc-substituted iminodiacetic acid dyes may 

differentiate intrahepatic cholestasis from extrahepatic obstruction in neonates.  

 

 

 Cholangiography, direct visualization of the intrahepatic and extrahepatic biliary tree.  

 

 Neonatal Cholestasis  

Neonatal cholestasis is defined as prolonged elevation of serum levels of conjugated bilirubin 

beyond the 1st 14  days of life. Jaundice that appears after 2 wk of age, progresses after this time, 

or does not resolve at this time should be evaluated and a conjugated bilirubin level determined.  

Affected infants have icterus, dark urine, light or acholic stools, and hepatomegaly, all resulting 

from decreased bile flow due to either hepatocyte injury or bile duct obstruction. Hepatic synthetic 

dysfunction can lead to hypoprothrombinemia and bleeding.  

In contrast to unconjugated hyperbilirubinemia, which can be physiologic, cholestasis (conjugated 

bilirubin elevation of any degree) in the neonate is always pathologic and prompt differentiation 

is imperative.  

Intrahepatic cholestasis  

Idiopathic neonatal hepatitis, which can occur in either a sporadic or a familial form, is a disease 

of unknown cause.  

 Biliary atresia, the term biliary atresia is imprecise because the anatomy of abnormal bile ducts 

in affected patients varies markedly. A more appropriate terminology would reflect the 

pathophysiology—namely, progressive obliterative cholangiopathy.  

Differentiation of idiopathic neonatal hepatitis from biliary atresia.  

Hepatobiliary scintigraphy with technetium-labeled iminodiacetic acid derivatives is used to 

differentiate biliary atresia from nonobstructive causes of cholestasis. 



 Early in the course of biliary atresia, hepatocyte function is usually good; uptake (clearance) 

occurs rapidly, but excretion into the intestine is absent.   In contrast , uptake is poor in 

parenchymal liver disease, such as neonatal hepatitis, but excretion into the bile and intestine 

eventually ensues. 

Percutaneous liver biopsy is the most valuable procedure in the evaluation of neonatal 

hepatobiliary diseases and provides the most reliable discriminatory evidence. 

 Biliary atresia is characterized by bile ductular proliferation, the presence of bile plugs, , with the 

basic hepatic lobular architecture intact. 

 In neonatal hepatitis, there is severe, diffuse hepatocellular disease, with distortion of lobular 

architecture, marked infiltration with inflammatory cells; the bile ductules show little alteration. 

Giant cell transformation is found in infants with either condition and has no diagnostic 

specificity. 

Management of patients with suspected biliary atresia.  

All patients suspected of having biliary atresia should undergo exploratory laparotomy and direct 

cholangiography to determine the presence and site of obstruction. Direct drainage can be 

accomplished in the few patients with a correctable lesion. For patients in whom no correctable 

lesion is found, the hepatoportoenterostomy (Kasai) procedure should be performed 

Management of chronic cholestasis  

With any form of neonatal cholestasis, whether the primary disease is idiopathic neonatal 

hepatitis, intrahepatic cholestasis, or biliary atresia, affected patients are at increased risk for 

chronic complications. . No therapy is known to be effective in halting the progression of 

cholestasis or in preventing further hepatocellular damage and cirrhosis.  

Suggested Medical Management of Persistent Cholestasis 

Growth failure is a major concern and is related in part to malabsorption and malnutrition resulting 

from ineffective digestion and absorption of dietary fat. Use of a medium-chain triglyceride–

containing formula may improve caloric balance. 

With chronic cholestasis and prolonged survival, children with hepatobiliary disease may 

experience deficiencies of the fat-soluble vitamins (A, D, E, K). Metabolic bone disease is 

common, hence supplementation is important. 

Pruritus is a particularly troublesome complication of chronic cholestasis, seem to be related to the 

accumulation of cholesterol and bile acids in serum and in tissues , administration of 

ursodeoxycholic acid may increase bile flow or interrupt the enterohepatic circulation of bile acids 

and thus ameliorate pruritus. 

In patients with portal hypertension, variceal hemorrhage and the development of hypersplenism 

are common. It is important to ascertain the cause of bleeding because episodes of gastrointestinal 

hemorrhage in patients who have chronic liver disease may be due to gastritis or peptic ulcer 

disease.  



If the patient is volume depleted, blood transfusion should be carefully administered, avoiding 

overtransfusion, which can precipitate further bleeding. Sclerotherapy or endoscopic variceal 

ligation may be useful palliative measures in the management of bleeding varices and may be 

superior to surgical alternatives. For patients with advanced liver disease, hepatic transplantation 

has a success rate >85% . 

 

Fulminant Hepatic Failure  

Fulminant hepatic failure is a clinical syndrome resulting from massive necrosis of 
hepatocytes or from severe functional impairment of hepatocytes.  

ETIOLOGY.  

 a complication of viral hepatitis (A, B, D, E) or  autoimmune hepatitis.  
 An idiopathic form (40–50% of cases)  in children.  
 Various hepatotoxic drugs and chemicals. 
 Metabolic disorders ; Wilson disease, acute fatty liver of pregnancy, galactosemia, hereditary 

tyrosinemia, hereditary fructose intolerance,. 

CLINICAL MANIFESTATIONS.  

Progressive jaundice, fetor hepaticus, fever, anorexia, vomiting, and abdominal pain are 
common. A rapid decrease in liver size without clinical improvement is an ominous sign. A 
hemorrhagic diathesis and ascites may develop.  

Patients should be closely observed for hepatic encephalopathy, which is initially 
characterized by minor disturbances of consciousness or motor function.  

Patients can rapidly progress to deeper stages of coma in which extensor responses and 
decerebrate and decorticate posturing appear. Respirations are usually increased early, but 
respiratory failure can occur in stage IV coma.  

 
TREATMENT.  

Management of fulminant hepatic failure is supportive.  

 Admission to an intensive care unit with continuous monitoring of vital functions 
,Endotracheal intubation may be required. 
 

  Mechanical ventilation and supplemental oxygen are often necessary in advanced coma.  
 Sedatives should be avoided . 

 
 Prophylactic use of antacids, H2 receptor blockers, or both should be considered.  
 Hypovolemia should be avoided and treated with cautious infusions of fluids and blood 

products. 
  



 Electrolyte and glucose solutions should be administered intravenously.  
 

 
 Coagulopathy should be treated with vitamin K and may require infusion of fresh frozen 

plasma and platelets to treat clinically significant bleeding; disseminated intravascular 
coagulation may also occur. 
 

 Plasmapheresis may permit temporary correction of the bleeding diathesis without 
resulting in volume overload.  Recombinant factor VIIa has been used for transient 
correction of coagulopathy refractory to fresh frozen plasma infusions. 

 

 
 Continuous hemofiltration is useful for management of fluid overload and acute renal 

failure. 
 Patients should be monitored closely for infection, including sepsis, pneumonia, peritonitis, 

and urinary tract infections.  
 

 Protein intake should be initially restricted or eliminated.  
 

 
 The gut should be purged with several enemas. Lactulose should be given produce several 

acidic, loose bowel movements daily. Lactulose, a nonabsorbable disaccharide, is 
metabolized to organic acids by colonic bacteria.( it probably lowers blood ammonia levels 
through decreasing microbial ammonia production). 
 

 Oral or rectal administration of a nonabsorbable antibiotic such as neomycin may 
reduce enteric bacteria responsible for ammonia production. 

 

 
 Monitoring intracranial pressure can be useful in preventing severe cerebral edema. 

 
 Orthotopic liver transplantation (OLT) can be lifesaving in patients who reach advanced 

stages of hepatic coma.  

 


