Today we will talk about a very important disease that affect the liver and it can be defined as the end result of many diseases that characterized by progressive damage of the liver parenchyma and this is called cirrhosis ( التشمّع الكبدي ) .

Cirrhosis : it's a diffuse process that characterized by fibrosis and conversion of the liver parenchyma into nodules>> >>> the diffuse process should be effected the entire liver.

       ( So any changes that are localized and might stimulate the same changes as in

          Cirrhosis ( but not affect the entire liver) , should not BE defined as a Cirrhosis)
So cirrhosis is a diffuse process with a very important characteristic which is the development of fibrosis of the liver producing which is called Noldularity.
So the cirrhotic liver is different than the normal liver that the first one is nodular.
Now , in order to fit the diagnosis of cirrhosis we have to notice the stages of fibrosis.
-the stages:
Stage 1 = very little fibrosis 
Stage 2 = moderate fibrosis 
Stage 3 = bridging fibrosis 
Stage 4 = cirrhosis
So in order to have cirrhosis we must have Bridging fibrosis which connects two areas together (as central area to the portal area or portal area to the portal area or central area to the central area) in order to create this nodularity, So the expanding fibrosis will surround areas of parenchyma producing this nodules and as we said before it should be a diffuse process that involves the whole liver. 

( 7atta tkoon wad7ah 2ktar …. Hl2 bridging fibrosis btkoon wasleh mthlan been central area to the central area bl tool bs bl 3rd btkoon fasleh two areas w betl3 menha expanding fibrous surround that areas which are the site of the nodules ….. en$alla tkoon weslt ( ) .
 Depending on the diameter of these nodules we can have two types of cirrhosis:
1) Micronodular cirrhosis : when the diameter of the nodules are less than 3 mm .

2) Macronodular cirrhosis : when the diameter of the nodules are more than 3 mm.  
Regardless the causes of the cirrhosis , the clinical manifestation for the two types are the same >>>>>> so certain causes might be initiated the producing of  Micronodular cirrhosis and others might be associated with Macronodular cirrhosis BUT biologically both are the same .
Note : the book mentioned that Micronodular cirrhosis can be developed to 

        Macronodular cirrhosis .

 Now , in the slide of the doc ( I guess slide num 3 ) : we can see the cirrhotic  liver  where the soft surface of the liver is lost at the base of the nodules, and because they are small nodules (less tan 3 mm in diameter) so we can call it Micronodular cirrhosis.
However , if the nodules coalesce and formed nodules like in the slide

  4 ( not sure from the num of the slides but it's the 2nd pic ) >>> this we call it

  Macronodular cirrhosis .

( Now is recognized that the micronodular pattern can be converted into macronodular one by continued regeneration and expansion of existing nodules) 

As the liver injury continues, the bridges continue to enlarge and coalesce and eventually divide the liver into rounded islands of hepatic parenchyma (regenerative nodules) surrounded by fibrous tissue as in slide 5 where we can see different nodules with different sizes separated by fibrous tissue which is abnormal because the normal liver doesn't have all this amount fibrous tissue .

Now , the causes of cirrhosis can be many and sometime the patient presents well developed cirrhosis but still difficult to identify what was the underling cause because sometime the patient might present with cirrhosis without having any underling or proceeding manifestation for a liver disease .
The cause of cirrhosis :
1) chronic alcoholism: mostly in the western countries . 
2) Chronic viral infection particularly  hepatitis B virus HBV and hepatitis C virus HCV: especially in the eastern countries. 
3) biliary disease: which affects the venous system of the liver whether intrahepatic or extrahepatic (Progressive damage of extrahepatic and intrahepatic bile ducts secondary to inflammation may occur, leading to fibrosis, biliary cirrhosis, and eventual liver failure.)
4) Hemochromatosis :which is a metabolic cause of cirrhosis and it is defined as the abnormal accumulation of iron in parenchymal organs, leading to organ toxicity. This is autosomal recessive genetic disorder .
5) Autoimmune hepatitis : is a disease of the liver that occurs when the body's immune system attacks cells of the liver ( the doc said that it's characterized by presence of proto-antibodies directed against the compounds of the cells ).  This abnormal immune response results in inflammation of the liver, which can lead to further complications, including cirrhosis. The inflammation and the damage of the liver that are resulted by this disease are similar to that in viral hepatitis >>>>> microscopically are the same and can't be differentiated …. The only way to differentiate is to do testing for serum autoantibodies, serum protein electrophoresis, and quantitative immunoglobulin. So in the autoimmune hepatitis we can find the autoimmune antibody but in the viral hepatitis we can find the antibody against the antigen of the virus.
6) Wilson disease : or hepatolenticular degeneration is an autosomal recessive genetic disorder in which copper accumulates in liver due to mutation of certain gene that will make a ceruloplasmin deficiency  >>>> 
(lal twdee7)The ATP7B gene provides instructions for making a protein that plays a role in the transport of copper from the liver to other parts of the body. This protein is particularly important for the elimination of excess copper from the body. Mutations in the ATP7B gene prevent the transport protein from functioning properly. With a shortage of functional protein, excess copper is not removed from the body. As a result, copper accumulates to toxic levels that can damage tissues and organs, particularly in the liver and brain..
7) Alpha -1-antitrypsin deficiency : Alpha -1- Antitrypsin is enzyme that is synthesized in the liver so the deficiency  in this enzyme is a genetic disorder which is characterized by defects in the production of Alpha 1 antityrpsin or produce abnormal enzyme so it can't be excreted from the hepatocyte  which results in reduction of the levels of antitrypsin in the blood and the lungs. However, in most cases the abnormal antitrypsin tends to get deposited on the liver cells which in turn can result in liver disorders.
Note that liver normally stores iron , copper … etc but when the amount of these substances increase more than normal that will cause problems in liver function 

        8) Rare cause : including num of diseases :

                                 - Galagtosemia : which is a metabolic disease that confers a 
                                      Deficiency in an enzyme responsible for adequate galactose 
                                       Degradation.
· Tyrosinosis : a metabolic disease involving the amino acid 
Tyrosine . The tyrosinosis is one of diseases which associated even with control the high level of the developing malignancy because of the effect in the liver 
( 3melt search 3l mwdoo3 bs ma fhemt e$e so ktabto zy ma 2alt 7rfe)
                                 -Glycogen storage disease III,IV

                                 - Lipid storage disease 

                                 - Hereditary fructose intolerance 

                   All this diseases are a metabolic disease cause a deficiency in enzymes
· Drug induces .(eg.methyldopa) : drug can induce in the liver any disease so we always Start with the drugs in order to diagnosis any type of the liver diseases>>>> even Tumor can be resulted from drugs
9) Cryptogenic cirrhosis: the underlying of cirrhosis can't be found in 10% of the 

              Cases and this are known as cryptogenic cirrhosis or idiopathic cirrhosis and this 
             Actually can happened coz when we have cirrhosis the features are the same

              Regardless the causes, especially if the cirrhosis results from the rare causes.
The process of cirrhosis is produced by four things in the liver and this why the patients have the clinical manifestation of the cirrhosis.
So cirrhosis involves:

1) hepatocellular death: ( damage of the cells ) and this is the initiated feature regardless the causes of the cirrhosis   
2) Regeneration : as we said before that the liver has a high regenerative capacity so we have the regeneration in order to replace the damage and that why we have the parencymal nodules 
3) Progressive fibrosis : the most important steps in development of cirrhosis
4) Vascular changes : usually the clinical manifestation of cirrhosis related to the vascular changes in the ischematic liver .
The development of cirrhosis requires the cells death occurs over along period of time so if we have viral hepatitis, don't think that we will have cirrhosis after just 1 month …. This process is a progressive and it needs time in order for all this changes to develop.

Fibrous tissue presenting in the liver is very limited and in the normal liver the extra cellular matrix collagen ( type I , III , V , XI ) is presented within a certain areas in : 

· liver capsule  ( mainly )
· portal tracts 

· around the central vein 

 however , collagen type IV is also a compound of the liver which present in the area of the sinusoid and it's usually the basement membrane on the top of which the cells lye.

In the liver , the site where the connection between the hepatocyte and the sinusoid is important coz in this site the exchange of the basic product and the nutrition occur .

And in this site there are pores which allow this exchange .

Now , when we have fibrosis , there will be an increase of the fibrous tissue within the space of diss ** >>>> and so obstruction of that pores.

( space of diss : the area which separate sinusoid from the hepatocyte and also can be called perisinusoidal space)

Other thing is that the blood flow through the liver pass through this sinusoid so due to the fibrosis if the sinusoid gets thicker and more rigid , this will create more pressure on the blood flow and this will cause more difficult for blood flow to pass within the liver and that's why we have some other changes which are called vascular shunt .

So when the blood flows through the liver and faces the pressure by the fibrosis tissue , the blood flow tries to go to anther ways with less pressure and this will create some vascular shunt between arteries and veins at different sites and that will create some abnormality of the liver function and blood might pass without going to the liver creating the abnormality that are manifestation clinically .
In addition to this , the hepatocyte within the sinusoid they have microvilli and this microvilli are very important to increase the surface area and to facilitate the exchange of different materials so the damage of this microvilli (through the process in cirrhosis) also will effect the function of the liver and this is why the patient of cirrhosis will have a mal liver function  .   
Now the fibrosis will be resulted from increase the amount of fibrous tissue or collagen in the organ so ….
The source of this collagen, it comes from the cells that are normally present within the sinusoid. This cells are a storage cells , however due to the stimulation by different chemical mediators ( like cytokines ) that are elaborated by different diseases can change this cells from storage ( normally for Vitamin A and fat ) and switch their function and start to produce fibrosis tissue and that's why this cells will help in increase the amount of fibrous tissue .
These cells are called Hepatic stellate cells , also known as perisinusoidal cells or Ito cells which lie in space of diss and these cells are the source of collagen .So , when these cells are activated , they will start to produce more collagen and the position of this produced collagen and fibrous tissue is associated with the developing of cirrhosis.

We have different types of cytokines that are usually produced during the inflammatory process. Once we have the stimulation, the fibrous tissue starts to appear within the liver .

In addition to this , the presence of necrosis particularly -as cause of viral hepatitis- the necrotic hepatocyte can be replaced by fibrous tissue and this create what we call bridging fibrous that connects two different areas creating this nodular appearance of the hepatocyte 

These are examples of stimulators of fibrosis in the in the liver and any injury or disease or inflammatory process in the liver can elaborate this :
1) Growth factor 

2) Reactive oxygen species ( they have a damage effect on the hepatocytes)        
3) Cytokines 
4) Tumor necrosis factor-alpha 
5) Interleukin -1 
This entire are mediators that are released during the inflammatory process and stimulate the Ito cells and this is how the fibrosis is resulted.
The clinical features of cirrhosis:
1) Silent: Regardless the manifestation of the liver in cirrhotic patients, the cirrhosis can presents for a period of time without any clinical manifestation and that's why it's called the silent phase.  The patients might co with the production of the liver function coz the nodules that we talked about , they can function and they can keep up carrying out the function of the liver without producing any clinical manifestation . However , these patients will start to present the significant manifestation when they have something sudden -like inflammation or 
bleeding – this will excite more load of the liver function so they will have the
Next feature .
2) Anoxia , weight loss and weakness 
3) Complications : in most cases of cirrhosis , the patients will usually present one of these complications:

· progressive hepatic failure 

· portal hypertension

· hepatocellular carcinoma 

Portal hypertension : 
- is very important in cirrhosis coz all the clinical manifestation or actually the most severe clinical manifestation are related to the portal hypertension.
· normally , the portal pressure or the blood in the portal vein is very low ,however, in cirrhotic liver – coz of the increase of  the resistance of the flow – the pressure increases in portal vein and this will cause the arterial portal anastomosis and this anastomosis sites develop within the fibrous septa that forming the nodules.

·   So we can define the portal hypertension as :  increased resistance to portal flow at the level of the sinusoids and compression of central veins by perivenular fibrosis and parenchymal nodules.
So the increase in the blood pressure in portal hypertension can be associated with different outcomes that we will discuss in details later :

1) Ascites: collection of excess fluid in peritoneal cavity  

2) Portosystemic shunt: the shunt not only in liver but also in other sites of the body .

3) Hepatic encephalopathy : coz patients are Exposed more to waste products so there will be development of the hepatic encephalopathy  

4) Splenomegaly: and that why the patients with portal hypertension have enlarged spleen.

So first we will talk about Ascites:

Ascites is the accumulation of fluid within the peritoneum and actually the Ascites is form of edema . Although most commonly due to cirrhosis ( that causes the portal hypertension) and severe liver disease, its presence can portend other significant medical problems. 

As we said before that Ascites is a collection of fluid, it becomes clinically detectable when at least 500 ml have accumulated within the peritoneal cavity.

The Ascitic fluid is a serous fluid which can contain proteins (like albumin) and might have some ions ( like glucose , Na , K) and it might have in special cases mausoleum cells ( not sure about the name the record is not clear ).

The Ascitic fluid characteristics are very important coz if the Ascitic fluid present in patient with infection we will find a lot of neutrophils within this fluid while if we find a blood spots within it, this indicates to developed cancer which a very important complication of cirrhosis .
The Ascites pathogenesis :

1) increase the sinusoid blood pressure ( the doc explained why the fluid accumulate in the peritoneum and said this : coz we have increase in blood pressure will cause to increase the hydrostatic pressure pushing the blood inside the blood vessels to get accumulate within the closet cavity which is the peritoneum )    

2) hypoalbominemia: so decrease in the concentration of the albumin in the blood will cause decrease of osmotic pressure and that will make the fluid unable to return back to the circulation.   
3) leakage of the hepatic lymph into the peritoneal cavity : the major lymph passes through the surface of the liver in the peritoneal cavity so when the flow of the lymph increases this will be associated with more leakage in peritoneum . now , the normal toxic duct lymph flow is about 1L/day (800-1000ml/day) but in cirrhosis it becomes 20L/day .     
4) renal retention of Na and water due to secondary hyperaldosteronism : 
Aldosterone is a hormone that is secreted by adrenal gland and it's associated with the retention of Na and water and this is why those patients have increase in their blood volume.
Portosystemic shunt : 

       -  increase of bypasses develops where the systemic and portal circulation share capillary beds .

  Other feature of cirrhosis is the developing of protosystemic shunt and these shunts occur in certain sites of the body.

The sites : 

1) Rectum ( hemorrhoids ) : when there's connection between arterial and veins channels this will transmit the high pressure blood of the arterial system into the low pressure blood in the venous system and this will cause dilatation and tortuosity of the blood vessels and this will create what's called varicies . now , Hemorrhoids is one form of the varices and it means that veins become dilated and tortuous in the rectum or around it . Hemorrhoids can be resulted by other causes , however , the cirrhosis in the cirrhotic patient is the main cause of hemorrhoids. 
2) Gastroesophageal junction ( varices ) : one of the major complications of cirrhosis . most of time this appears in the lower esophageal and this is very important area coz it can bleed . ( the doc said that the veins present in the mucosa and they can easily bleed ).

3) Retroperitoneum : however , we can't reach the Retroperitoneum that's why it can't be visualized it .

4) Anterior wall of the abdomen : the dilated tortuous blood vessels can be seen in the ant abdomen wall and radiating from the umbilicus toward the periphery and this was described as Caput medusae which is a Greek figure that's showing the similar appearance so in cirrhotic patient we can see the dilated veins in the ant abdomen wall .
Splenomegaly : is an enlargement of spleen.

   Spleen function is to Storage the red blood cells, lymphocytes and other formed elements and destruction of old red blood cells and holding a reservoir of blood . 

 Splenomegaly may result in hypersplenism - Splenomegaly should not be confused with hypersplenism. The first one is a statement about the size of the spleen, and the latter about the spleen's function: these may coexist, or they may not.

So when spleen gets large this will accumulate more blood in it for relatively long period of time and this might be associated with extensive destruction of the blood components such as blood cells ( RBC , WBC , platelets ) >>>> so lost of this element >>>>> so patients may  develop a form of cytopenia which  is a reduction in the number of blood cells and increase the tendency to bleed. Actually Those patients are most likely of bleeding.
Hepatic encephalopathy :
The most important complication of cirrhosis is :  exposure the brain to the waste products due to cirrhosis and the shunting so less of liver function to detoxification and metabolism of different substances which will result in production of waste products . 

The most important waste products is the ammonia which can pass through the blood brain barrier and affect the brain , so patients with very advanced cirrhosis might develop logical manifestation , they might have some behavior changes, confusion , patient's mood may change and judgment may be impaired also the normal sleep pattern my disturbed as the movement too. It might lead to coma and death.  Keep in ur mind there are different manifestation due to different shunts .
Hepatorenal syndrome : 

This consists of the development of Renal failure without any primary abnormality of the kidney itself. So , in order to fit the diagnosis of the Hepatorenal syndrome, the kidney shouldn't be associated with primary disease of the kidney itself (bm3na the kidney is normal but the presence of cirrhosis causes the kidney failure ) so if the liver functions is improved , the kidney might go back to the normal and this is why it's called Hepatorenal coz the problem is cirrhosis not primary with the kidney .

Now we will talk about the Hepatitis :
There are groups of viruses that can affect the liver or actually have tropism on the hepatocyte to cause infection >>>>>> this is called viral hepatitis . 
However, there are other microorganisms and other types of viruses which can cause infection and damage of the hepatocytes like in malaria and yellow fever.
Hepatitis viruses affect the hepatocytes primary and there are different types of these viruses such as A , B , C , D , E ( type G is not considered as viral hepatitis)

Usually when we say hepatitis , we mean viral hepatitis .

It's important to know the type of virus in order to know the source of the infection and what the outcomes from this infection .

Hepatitis A: ( HAV )
Is a viral hepatitis which is called infectious hepatitis and it's benign, self-limiting disease of the liver .

It's characterized by relatively short occupation period which is about 28 days (15-50 days and the AV is 28 days ).     

HBV is characterized by the absence of the development of the chronic hepatitis and that's why it's called benign, self-limiting disease so patients with     hepatitis A , usually they are cured and don't progress to the chronic hepatitis.  
The importance of the viral hepatitis or the infection of these viruses is the possibility of the developing chronicity because chronic hepatitis can progress to cirrhosis and that's why we have to know exactly the type of virus that causes the hepatitis.
HAV can rarely cause Fulminant hepatitis which is so rare and it's defined as a severe form of inflammation and the fatality is very rare in those patients.    

usually HAV is common in early life and that's why in areas where HAV is common, Adults are usually immune because they where exposed to the virus during childhood period however in western countries where HAV is not common the manifestation of the disease in adults is more pronounced due to the - absence of childhood exposure and acquired immunity.

-transmission is through feco-oral rout and more common endemically in crowded areas with poor hygiene.
- transmission in kids is high because they mostly exist in crowded areas like school and are less likely to have good hygiene 
infected kids can excrete the virus up to 2 weeks before the manifestation of the disease "symptoms" , this is the incubation period where no one could tell he is infected while he is already transmitting the infection.

-disease caused by HAV is usually mild with non specific manifestations , jaundice is not common but might be seen in adults and the virus is not excreted in body secretions like saliva, urine or semen only Feco-oral root.
-HAV viremia which is (the presence of virus in blood) is for a short period of time that's why we can't detect it.
-usually the only way to detect the presence of HAV is the presence of certain Antibodies directed against the virus antigens.
** so diagnosis is made upon serological bases depending on IgM ,IgG serum levels.

-food is the main source of infection, sometimes contaminated with HAV where it might accumulate in fish shells and cause transmission to humans. 
*Vaccines are effective.

-in the diagram page 55 notes:
2 weeks incubation period before manifestation where shedding of viruses occurs. 
Along with the onset of manifestation the antibodies increase in the serum starting with IgM which later is replaced by IgG.


 Hepatitis B virus: (HBV) 

- a very important type of viral hepatitis that is a worldwide infection.
- the problem with HBV is that it can be associated with development of chronicity and the development of the "carrier state" which is common in the far east about 80% of population so transmission rate is high especially from carrier mother to fetus (vertical transmission).
**carrier state: ability to transmit the disease without being recognized to be infected.

-HBV is special in its ability to withstand extreme temperatures and antiseptic measures. 
-HBV is characterized by a long incubation period 4-26 weeks.

-presents in blood for long time and also in all body secretion except feces unlike HAV! So transmission possibilities are high in the form of (horizontal transmission).

*dialysis patients are at higher risk because they are under continuous exposure to needles and other medical equipments.

-sexual transmission through vaginal secretions and semen.

** vaginal secretions are associated with vertical transmission when aspirated by baby while coming out of the birth canal , the special thing about vertical transmission is that its associated with the highest rate of developing the carrier state we talked about earlier. 

-when the HBV infects the cells in enters them as all other viruses and is associated with 2 phases: 
1-prolefrative phase: can multiply inside hepatocytes.
2-integrative phase: integration of vital genome within the DNA of hepatocytes, this integration causes cellular alterations of hepatocytes the reason why HBV infection is associated with a high risk of malignancy.
** HBV is the only DNA virus among hepatitis viruses, the rest A C D E are RNA viruses.

*HBV has many antigens "page 58" they are very important since we can diagnose and follow the progress of the infection and know which of the patients are going to be cured and which are going to develop chronicity.

* In serology HBe and HBs Antibodies can be detected.

* slides 116-118 page 58 summarizes how the patient with HBV is evaluated the doc read them and here is the extra notes: 
- IgM rises then IgG
-in patients who are going to be recovered IgM are going to be replaced by IgG which should stay in the blood for a long time while the HBV antigens fall in the blood
-in patients going to be carriers or progress to chronicity the Ag remain high without any significant number of Antibodies "IgM and IgG".
-Ag , Ab should be monitored for 6 months if the Ag remain high after that time the patient is going to be chronic.
<< and here where the lecture ends and ll2sf the rest of slides is self study -.-' >>
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