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Liver Anatomy
Dual blood supply:
• Hepatic Artery
 Supply oxygenated blood to the liver
• Vena Porta

• Carries partially deoxygenated blood.
• Carries nutrient-rich blood from the GI tract to the 

liver.
• Liver detoxifies by filters harmful substances and 

toxins.

The Hepatic artery and 
the hepatic portal vein enter, 
and the bile duct exits with bile.  



The liver receives through the vena porta nutrients from the GI tract. The liver process carbohydrates, fats, and proteins that enter the bloodstream from the digestive system. 

FUNCTIONS OF THE LIVER
Carbohydrates liver

 Storage: After a meal, the liver converts excess glucose from the blood into glycogen for storage (glycogenesis).
    Release: When blood sugar levels drop, the liver breaks down stored glycogen back into glucose through a process called 
glycogenolysis and releases it into the bloodstream to ensure a steady energy supply for the body.
    Creation: If glycogen stores are depleted, the liver can create new glucose from non-carbohydrate sources, such as amino acids or 
lactate, through a process called gluconeogenesis. 
Fats (lipids)

    Synthesis and transport: The liver synthesizes cholesterol, phospholipids, and most of the body's lipoproteins, which are special 
proteins that carry fats through the bloodstream.
    Energy and storage: It can oxidize fatty acids to produce energy. Excess carbohydrates and proteins are converted into fatty acids and 
triglycerides, which are then packaged into lipoproteins and stored in adipose (fat) tissue.
    Emulsification: The liver produces bile, which is essential for breaking down and absorbing dietary fats in the small intestine. 
Proteins

    Production: The liver synthesizes most of the proteins found in blood plasma, including albumin, which helps regulate fluid distribution, 
and coagulation factors, which are necessary for blood clotting.
    Amino acid processing: It regulates amino acid levels in the blood. Amino acids can be converted to glucose or fats, and non-essential 
amino acids can be synthesized in the liver.
    Deamination: In a process called deamination, the liver removes nitrogen-containing amino groups from excess amino acids. The toxic
ammonia byproduct is then converted into a less harmful substance called urea, which is excreted by the kidneys. 

Vitamins and minerals    The liver acts as a critical storage site for several vitamins and minerals. It stores fat-soluble vitamins 
(A, D, E, and K) and the water-soluble vitamin B12.                          Metabolism: It also stores and regulates important minerals such as iron 
and copper.              The liver is involved in activating some vitamins, such as converting vitamin D to its active form. 

Detoxification, Bile Production, Protein Synthesis, Nutrient Storage, Waste Removal, Blood Regulation…





Liver   
Cirrhosis

Cirrhosis is advanced scarring (fibrosis) of the liver caused by CHRONIC INJURY or 
disease, leading to a loss of healthy liver tissue and impaired function.
Pathologically, this involves a transformation of normal liver cells into scar tissue, 
creating fibrous bands that subdivide the liver into regenerative nodules and 
disrupt its normal architecture and blockade of portal normal blood flow. 
This disruption interferes the liver’s ability to perform essential functions like 
detoxification, protein synthesis...

Cirrhosis is the end stage of fibrosis.

fibrous bands 



HCC from cirrhosis



Cirrhosis can lead to Hepatocellular Carcinoma

Through chronic inflammation, and the accumulation of mutations in liver cells, the constant damage 
and repair cycles in a cirrhotic liver leads to the formation of dysplastic pre-cancerous nodules and with 
further DNA genetic changes, can transform into cancerous cells. 

Chronic inflammatory that promotes cellular dysfunction. 
The cells faulty attempts to regenerate  leads to the accumulation of errors or mutations over time. 
The chronic inflammation and chaotic cell growth in cirrhosis also provide a fertile ground for cancer cells to 
thrive. 

While not everyone with cirrhosis will develop cancer, it is the most common risk factor for liver cancer. 
Regular screening is needed for early detection and treatment.
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Cirrhosis Etiology

-Viral Hepatitis B/D and Hepatitis C  (Transmission: Sexual, Contaminated needles, blood transfusions, 
contaminated medical equipment).   
 (We DO NOT GET Cirrhosis in Hepatitis A or E because they are short-term infections. Contaminated food or water: A and E  Hepat-itis” refers to 
inflammation of the liver. Hep E is dangerous during pregnancy (Death rates high in pregnant women!). We can get hepatitis E from undercooked meat from infected 
animals like pork, dear, wild boar. Also, from contaminated shellfish).

-Alcohol liver disease  (alcohol disrupts the liver's normal fat metabolism by increasing fat synthesis, decreasing fat breakdown, promoting 
inflammation, and damaging liver cells, leading to the accumulation of fat in the liver and the development of fatty liver disease)

-Metabolic Dysfunction-Associated steatotic liver disease(MASLD/MASH) which is Non- alcoholic Fatty 
liver.
-Acetaminophen in excess can contribute to cirrhosis. Other medications: long term or high dose of methotrexate, 
amiodarone, valproate, anabolic androgenic(testosterone and synthetic derivatives) steroids. Some medication can cause steatosis which is FAT in the liver.

-Genetic disorders (Hemochromatosis (excess iron accumulation in liver) or Wilson’s disease (excess 
copper accumulation in liver) ), Amyloidosis, Alpha-1 antitrypsin deficiency (lungs and liver), Glycogen 
storage disease.
-Autoimmune liver disease and bile ducts: Chronic inflammation leads to scar tissue (fibrosis) then cirrhosis. Primary 
biliary cholangitis, Primary sclerosing cholangitis.
-Chronic dietary ingestion of AFLATOXINS. Toxins produced from mold. Food prone to be contaminated: Cereals, nuts, 
seeds, fruits, spices, milk, cheese, eggs and meat from animals that have consumed contaminated food.

Cirrhosis is the most important 
risk factor for the development of 
hepatocellular carcinoma (HCC)



Hepatitis C or B/D can cause cirrhosis  and liver cancer
Hepatitis C can be cured SINCE 2014. Treatment is  8–12 weeks (up to 16 weeks)  by a combination of 2 oral antivirals. It may include a protease inhibitor, 
NS5A inhibitor or polymerase inhibitor. Cure rate > 90-95% 

-Ledipasvir/Sofosbuvir (Harvoni):      One of the original cures in 2014                                      Harvoni does not require a dose adjustment for kidney problems. 

For treating genotypes 1, 4, 5, and 6 of chronic hepatitis C in adults and children. 

-Glecaprevir/Pibrentasvir (Mavyret):

This is recommended for treating all genotypes of hepatitis C and can be used even when compensated cirrhosis is present. 

-Elbasvir/Grazoprevir (Zepatier):

For treating genotypes 1, 4, and 6 and can be taken alone or with ribavirin. 

-Sofosbuvir/Velpatasvir (Epclusa):

Combination for treating all genotypes of hepatitis C. 

Hepatitis C transmission: Infected blood, tattoos/piercings, unsterilized medical equipment, shared razors or needles, from an infected mother –child 
during birth, sexual transmission. Blood transfusions prior to 1992 when effective screening for HCV were introduced in the USA and other countries.

-----------------------------------------------------------------------------

Hepatitis B transmission is essentially the same as for Hep C. Blood transfusions screening for Hep B began in the early 1970s, but infections still increased 
between 1979 and 1989. The initial screening was for HBsAg Testing (1969). The screening for blood donations improved with the additional screening for 
antibodies against the core protein (anti-HBc).  NAT testing (Nucleic Acid Testing) provided the most sensitive method for detecting HBV in donated blood. 

  



Liver Cirrhosis

Edema and Ascites:
 In cirrhosis, the liver is unable to produce sufficient albumin 
(a protein that maintains blood volume), and fluid starts 
accumulating.

Diagnosis
IMAGING. 
-Ultrasound may give 
the first information. 
-Fibroscan and MRE 
(Magnetic Resonance 
Elastography) are both 
non-invasive methods 
that use vibration waves 
to measure liver 
stiffness and diagnose 
liver fibrosis, or scarring.

Liver biopsy.

https://www.google.com/search?client=firefox-b-1-d&cs=0&sca_esv=518de7ca735d1bf8&q=MRE+%28Magnetic+Resonance+Elastography%29&sa=X&ved=2ahUKEwiLpPu2272PAxXDRzABHVDRF40QxccNegQIAhAB&mstk=AUtExfC_-WjNkldxHIKtjwYFcoIVbwtZMYjxu78ecQ6V4QBOSEsNwVaeBWu2SqI1xf3I-SyvXWt9MEPPO1lyvjMDU9PoSyI_ZFiAs9YFWVuUPuJQ1WRsv-xgnFK1SdyvjT52JxM&csui=3
https://www.google.com/search?client=firefox-b-1-d&cs=0&sca_esv=518de7ca735d1bf8&q=MRE+%28Magnetic+Resonance+Elastography%29&sa=X&ved=2ahUKEwiLpPu2272PAxXDRzABHVDRF40QxccNegQIAhAB&mstk=AUtExfC_-WjNkldxHIKtjwYFcoIVbwtZMYjxu78ecQ6V4QBOSEsNwVaeBWu2SqI1xf3I-SyvXWt9MEPPO1lyvjMDU9PoSyI_ZFiAs9YFWVuUPuJQ1WRsv-xgnFK1SdyvjT52JxM&csui=3
https://www.google.com/search?client=firefox-b-1-d&cs=0&sca_esv=518de7ca735d1bf8&q=MRE+%28Magnetic+Resonance+Elastography%29&sa=X&ved=2ahUKEwiLpPu2272PAxXDRzABHVDRF40QxccNegQIAhAB&mstk=AUtExfC_-WjNkldxHIKtjwYFcoIVbwtZMYjxu78ecQ6V4QBOSEsNwVaeBWu2SqI1xf3I-SyvXWt9MEPPO1lyvjMDU9PoSyI_ZFiAs9YFWVuUPuJQ1WRsv-xgnFK1SdyvjT52JxM&csui=3
https://www.google.com/search?client=firefox-b-1-d&cs=0&sca_esv=518de7ca735d1bf8&q=MRE+%28Magnetic+Resonance+Elastography%29&sa=X&ved=2ahUKEwiLpPu2272PAxXDRzABHVDRF40QxccNegQIAhAB&mstk=AUtExfC_-WjNkldxHIKtjwYFcoIVbwtZMYjxu78ecQ6V4QBOSEsNwVaeBWu2SqI1xf3I-SyvXWt9MEPPO1lyvjMDU9PoSyI_ZFiAs9YFWVuUPuJQ1WRsv-xgnFK1SdyvjT52JxM&csui=3
https://www.google.com/search?client=firefox-b-1-d&cs=0&sca_esv=518de7ca735d1bf8&q=MRE+%28Magnetic+Resonance+Elastography%29&sa=X&ved=2ahUKEwiLpPu2272PAxXDRzABHVDRF40QxccNegQIAhAB&mstk=AUtExfC_-WjNkldxHIKtjwYFcoIVbwtZMYjxu78ecQ6V4QBOSEsNwVaeBWu2SqI1xf3I-SyvXWt9MEPPO1lyvjMDU9PoSyI_ZFiAs9YFWVuUPuJQ1WRsv-xgnFK1SdyvjT52JxM&csui=3


Cirrhotic Hepatic 
Encephalopathy
LIVER
Converts harmful ammonia, a byproduct of 
protein breakdown, into harmless urea. Urea is 
then removed from the body by the kidneys. 
When the liver is damaged, this process is 
impaired, leading to a buildup of ammonia in 
the blood, which can be toxic to the brain and 
cause symptoms of hepatic encephalopathy, 
such as confusion, and altered mental status.
LACTULOSE is a LAXATIVE, but when given to 
treat hepatic encephalopathy. Lactulose draws 
ammonia out of the blood into the colon and it 
can be eliminated in the stool.
That way it lowers the circulating levels of 
ammonia in the body.



Bleeding and liver cirrhosis
Cirrhosis disrupts the liver's ability to produce essential clotting factors, Cirrhosis, impaired blood 
clotting factors leading to a range of bleeding issues, from minor bruising and nosebleeds to severe 
internal bleeding, including gastrointestinal (GI) bleeding. 

Portal Hypertension which is an increased pressure in the portal vein, can cause esophageal varices 
(enlarged veins) to rupture, leading to GI bleeding. The same may happen with the veins in the stomach

Ruptured varicose veins rupture and can manifest as vomiting blood (hematemesis), black tarry 
stools (melena), or fresh blood in the stool (hematochezia). 

Invasive procedures, like biopsies or surgeries: higher risk of bleeding in cirrhotic patients due to 
impaired clotting and portal hypertension. 

PORTAL HYPERTENSION and 
Deficient  production of 

CLOTTING FACTORS



Portal hypertension
Liver scarring  blocks blood flow.
Portal hypertension in the esophagus and stomach.  
Enlarged veins, in the esophagus and stomach, that can 
rupture and cause severe bleeding (vomiting blood or 
black, tarry stools). Hemorrhage can lead to death.
    Ascites: Fluid buildup in the abdomen.

Malnutrition and weight loss . decrease a person's 
appetite:  Nausea, vomiting, and early satiety  can 
significantly and the amount they eat. Dietary restrictions, 
such as low-sodium diets for ascites (fluid buildup), can 
make food less palatable. Frequent hospitalizations and 
fasting for medical procedures can interrupt regular 
eating. A damaged liver produces fewer bile salts, which 
are essential for digesting and absorbing fats and fat-
soluble vitamins, leading to malabsorption. Sick cirrhotic 
patients are losing significant amounts of muscle and fat, 
resulting in debilitating muscle weakness and weight loss.

VARICEAL ESOPHAGUS RUPTURE WITH 
MASSIVE BLEEDING IS THE MOST 

COMMON FATAL COMPLICATION OF 
CIRRHOSIS

The Hepatic artery and 
the hepatic portal vein 
enter, and the bile 
duct exits with bile.  



Cirrhosis

-Compensated cirrhosis is the earlier, asymptomatic stage or 
with mild symptoms where the remaining healthy liver tissue is 
still able to function.

-Decompensated cirrhosis is the stage where the liver function 
has declined leading to various complications
•Ascites (fluid accumulation in the abdomen)
•Variceal bleeding (varicose veins in the esophagus or stomach)
•Hepatic encephalopathy (confusion and altered mental state)
•Jaundice (yellowing of the skin and eyes)

Caput Medusae is the term used to describe these 
tortuous veins when they become prominent on the 
surface of the abdomen. It is classically associated 
with portal hypertension and cirrhosis.

Compensated cirrhosismedian survival 9-12 years
Decompensated cirrhosis median survival 2 years



Cirrhosis Treatment
Specific treatment addressing the specific cause to control or cure the underlying 
conditions.
Antivirals for Hepatitis, or. For hepatic encephalopathy LACTULOSE to trap 
ammonia.

Hepatoportal Shunt TIPS Transjugular Intrahepatic Portosystemic shunt
Endoscopic variceal ligation to prevent further bleeding.                                                
Sclerotherapy is another alternative.

Paracentesis to remove excess fluid in Ascites.
Liver transplant
Lifestyle Modifications. 
Weight loss if overweight of obese. 
Dietary changes  to reduce inflammation and improve liver function.



Transjugular portosystemic 
shunt (TIPS)

-Cirrhosis treatment-

Relieves the pressure of Portal 
Hypertension by lowering the 
congestion in veins of the intestine 
and esophagus veins.
A bypass that connects the PORTAL 
VEIN to the HEPATIC VEIN, diverting 
blood and reducing pressure. It helps 
to reduce Esophageal varices bleeding 
and Ascites. 



Cirrhosis affects other organs!
• Hepatorenal Syndrome. 
 Because bay dilating the blood vessels, it affects the arterial blood volume 
and makes the kidneys to have less perfusion resulting in kidney failure.
• Hepatopulmonar Syndrome . 
 Because of the portal hypertension, cirrhosis affects the pulmonary 

circulation by dilating the blood vessels within the lungs which impairs 
oxygen exchange.

• Cirrhotic Cardiomyopathy.
 Impaired heart muscle function systolic and diastolic. Increased risk of 

arrhythmias, electrolyte imbalances.

Other complications:
-Spontaneous bacterial peritonitis. Sepsis (High mortality!)
-Liver failure



Causes of death in 
cirrhosis

• Liver failure
• GI Bleeding
• Infections like sepsis
• Liver cancer

"Chronic liver disease and cirrhosis" were the 9th leading cause 
of death in the United States in 2021 but dropped to the 10th leading 
cause in 2022.



Non- alcoholic 
fatty liver 
disease



Non-Alcoholic fatty liver disease NAFLD

• Fatty liver: Excess fat accumulates in the liver leading to inflammation 
and damage of liver cells.

• 25 -30% of the population worldwide have Non-Alcoholic fatty liver.
• In the 1980s we became aware of this problem. Now it is a major public 

health concern. 
• People who did not drink alcohol or very minimal alcohol ingestion 

were having fatty liver damage. (Fatty liver is also the initial stage of 
alcoholic liver disease)

Having obesity, insulin resistance, type 2 Diabetes, hypertension and 
hyperlipidemia are common causes contributing to fatty liver getting 
fueled by overeating and sedentarism.



NAFLD =   MASLD                   NASH =   MASH 
“NAFLD” No-Alcoholic Fatty Liver Disease“ 

NASH” Non-Alcoholic SteatoHepatitis
Above terms did not accurately reflect the metabolic origins.

Term Replacement:
“MASLD” Metabolic Dysfunction Associated Steatotic Liver 
Disease
“MASH” Metabolic Dysfunction Associated Steato-Hepatitis

Steatosis: 
Accumulation of excessive 

fat in the liver

-itis : 
Inflammation

Acanthosis nigricans (dark 
patches on skin) may be a 
sign of insulin resistance.



Overeating is a significant cause of non-alcoholic fatty liver 
disease (NAFLD).
 The excess calories from carbohydrates, fats, and proteins are 
converted into fat by the liver and stored in the liver cells, 
leading to fat accumulation, inflammation, and potential 
damage.

After a meal, the liver converts excess glucose from the blood into glycogen for storage   (glycogenesis).
When blood sugar levels drop, the liver breaks down stored glycogen back into glucose through a process called 
glycogenolysis and releases it into the bloodstream to ensure a steady energy supply for the body.



FATTY LIVER – CIRRHOSIS - CANCER
Liver cancer can be caused by 
cirrhosis, and cirrhosis can be 
caused by Non-alcoholic fatty 
liver.



MASH (Non-Alcoholic 
Steato hepatitis)

Many people with MASH do not experience symptoms until the 
condition becomes severe.

MASH Symptoms

•Tiredness
•Discomfort or pain in the upper right side of the abdomen
•Yellowing of the skin and eyes (jaundice)

Diagnosis
A liver biopsy, where a small tissue sample is examined under 
a microscope, is the most accurate way to diagnose MASH and 
assess the extent of fat, inflammation, and scarring.

Some individuals may have a Genetic Predisposition to 
fatty liver disease, making them more susceptible to fat 
accumulation.



MASLD:  Metabolic dysfunction associated steato-hepatitis 



1.Metabolic Syndrome leads to: 
2.Metabolic Dysfunction-Associated Steatotic Liver Disease (MASLD, formerly NAFLD), and then leads to: 
3.Metabolic Dysfunction-Associated Steatohepatitis (MASH, formerly NASH) Fat accumulation plus 
    liver inflammation (hepat-itis) , cell death with certain degree of 
    FIBROSIS or scar tissue as the disease advances!
4.Cirrhosis and/or Hepatocellular carcinoma  …Both with High risk of Death!

All starts with Metabolic Syndrome
The diagnosis of Metabolic Syndrome requires the presence of 3 or 
more metabolic abnormalities:

-A waist circumference of > 40 inches in men and > 35 inches in women
-Serum triglycerides level of 150 mg/dL or greater
-Reduced high-density lipoprotein cholesterol (HDH), < 40 mg/dL in men or 

        <50 mg/dL in women
-Elevated fasting glucose of l00 mg/dL or greater
-Blood pressure values of systolic 130 mm Hg or higher or diastolic 85 mm Hg or 

         higher.

Fat!



Protect your liver!

LIFESTYLE CHANGES 

•Manage your weight with a BMI (Body Mass Index) no more than 24.9   (healthy BMI range 18.5 to 24.9)
• Eat a healthy nutrient-rich diet and DO NOT overeat! Watch your food portions! Avoid excessive calorie 
intake.
• Take charge of your glucose levels, triglyceride levels, and cholesterol levels.
•If you already have Diabetes, hypertension, or other chronic degenerative disease, make sure you have 
those conditions under control. 
 Type 2 Diabetes can be reversed in early stages with diet, exercise and loosing weight to a healthy ideal weight.

•Exercise at least 30 minutes daily and avoid sedentarism. 
 Loosing weight can lower your blood pressure. If you lose enough weight, you may lose your blood pressure medications in 
some cases. A review of 18 studies found that losing an average of 10 pounds resulted in losing from 5-10 mmHg in systolic pressure (the 
top number) and losing  de 3 to 8 mmHg in the diastolic blood pressure (the bottom number).

The primary treatment for FATTY LIVER DISEASE is to make lifestyle changes that 
promote liver health. It’s possible for the damage caused by fatty liver disease to be reversed when it’s 

treated in its early stages.

Hepatocellular Carcinoma Surveillance is currently recommended for 
those with Non-Alcoholic Fat Liver Disease NAFLD related cirrhosis



BMI       Body Mass Index

The BMI, Body Mass Index estimates the body fat



Treatment 
for fatty liver

Treatment typically involves lifestyle changes such as diet and exercise to promote weight loss, which can help 
reverse the condition. 

Treatment and Prevention
Lifestyle Changes: 
The most effective treatment is making sustainable lifestyle changes, such as: 
-Healthy, balanced diet without overeating
-Increasing physical activity and regular exercise
-Gradual and sustainable weight loss to reach an ideal weight

Reversible: 
With consistent effort and lifestyle changes, MASH is often reversible, especially in its earlier stages.

The FDA approved RESMETIROM in March/2024 for NASH (Non-Alcoholic Steatohepatitis) in patients with 
moderate to advanced liver fibrosis. This drug reduces fat accumulation in the liver and may reverse some fibrosis. 
Resmetirom targets multiple pathways including fat metabolism, inflammation and fibrosis. RESMETIRON



COMMON     ERRORS
CODING



LIVER   FIBROSIS SCORE**Note 1:** **Physician Statement** 
* Physician statement of fibrosis score can be used to code this 
data item when no other information is available. 
  * Code 7 when the physician statement of fibrosis score is not 
based on histologic examination of the liver

**Note 2:** **Criteria for collecting**
* Record the results based on information collected during the 
initial work-up through the first course surgery, in the absence of 
neoadjuvant treatment. If multiple histologic assessments of the 
liver (biopsies or resections) are taken and have conflicting 
scores, record the highest score. 
  * Information collected after the start of **neoadjuvant 
treatment** or primary systemic or radiation therapy **may not 
be used** to code this data item

**Note 3:** **FIB Scoring** 
* FIB-4 is **NOT** a pathological fibrosis score of 4, it is a scoring 
method using the patient's age and relevant lab values to 
calculate a score. The medical record may show something like 
"FIB-4 = 3.52." 
* Do not code FIB-4 values in this data item.

**Note 4:** **Ishak score (classified by AJCC)** 
* F0: None to moderate fibrosis (Ishak Score 0-4) 
* F1: Cirrhosis/severe fibrosis (Ishak Score 5-6)
* **Note:** These are not the same thing as the METAVIR score 
F0 or F1

FIB-4  is very easy to confuse with    F0, F1 , F2 , F3



Fibrosis  Score



Guidelines for Fibrosis Score in Liver



4 Liver Lobes
-Right lobe

-Left lobe

-Caudate lobe

-Quadrate lobe

Lobes divide into 8 Liver Segments

Liver and Lung can have a LOBECTOMY
BRAIN not so much! We receive cases with brain 
lobectomy which is coded wrong!



Liver   Summary Stage?

https://staging.seer.cancer.gov/eod_public/input/3.2/liver/ss2018/?breadcrumbs=(~schema_list~),(~view_schema~,~liver~)



Liver Stage
4 Liver Lobes
-Right lobe

-Left lobe

-Caudate lobe

-Quadrate lobe



Liver Grade

PREFERRED SYSTEM GRADE:   1-4

If LOW grade or HIGH grade, then code to 9 

And Grade Manualhttps://staging.seer.cancer.gov/eod_public/input/3.2/liver/grade_path/?breadcrumbs=(~schema_list~),(~view_schema~,~liver~)

PATH Grade can be the same as the 
CLINICAL Grade 



Adding Missing 
information

When we send corrections back and we ask for Additional 
Documentation, please send the requested documentation back 
to us so we can add it to the abstract on our end!  
Not just say Ok, or corrected, or noted!

We need the official documentation to add it to the abstract in the 
master file to justify the codes!



DEMOGRAPHICS

DAM
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