The liver

Surgical anatomy

- Largest solid organ 1200-1800g

Position: wedge shape from RT hypochondrium-epigastric- LT hypochondrium.

 surfaces (2 ) parietal & visceral

Lesser omentum: fold of peritoneum connect  lesser curvature of stomach with the visceral surface of liver. The free border contains :CBD- hepatic A- portal vein.

 Blood supply & venous drainage :

- hepatic A from coeliac trunk

- portal vein formed by union of SMV &splenic V.

- Three hepatic V drains into IVC 

Lymphatic drainage:

 LN at porta-hepatis – coeliac LN– some--- thoracic duct.

Surgical physiology

- liver is a busy organ-1.5 L of blood/ min. 2/3 portal V – 1/3 hepatic A.

Functions :

1- formation & secretion of bile.

2- CHO, protein & fat metabolism.

3- metabolism of many drugs & hormones .

4- removal of ammonia.

5- liver is the storage house of glycogen, vit.B12, vit.A, iron & copper.

6- reticuloendothelial cells clear the blood from bacteria that can escape from the intestine to the portal circulation.

INVESTIGATIONS

A– Liver function tests: 

1- total serum bilirubin. Direct & indirect.

2- AST serum aspartate aminotransferase.

3- ALT serum alanine aminotransferase.

4- alkaline phosphotase.

5- serum albumin.

6- prothrombin time.

B–Imaging of liver: US- CT- MRI- arteriography 

C– Liver biopsy: per cutaneous –laparoscopy- laparotomy. 

Liver trauma
- 2nd common solid organ after spleen.

- associated injury: ribs, pleura, lung, colon & spleen.

Aetiology:

1- accidental trauma: blunt (RTA) & penetrating (bullet, stab).

2- iatrogenic injury: percut biopsy , PTC.

3- spontaneous rupture (eclampsia, hepatic tumour).

Types of injury:

1- small subcapsular hematoma.

2- small superficial tear or tears.

3- large subcapsular or intrahepatic hematoma.

4- large deep tear or tears.

5- shattered liver.

6- vascular injury : most difficult hepatic V

Consequences:

1- bleeding.

2- hematobilia.
· The AAST Liver injury grading system is as follows
· grade I :  
· haematoma : sub capsular, < 10% surface area 
· laceration : capsular tear, < 1cm depth
· grade II :  
· haematoma: sub capsular, 10 - 50% surface area 
· haematoma : intraparenchymal < 10cm diameter 
· laceration: capsular tear, 1 - 3cm depth, < 10cm length
· grade III :  
· haematoma : sub capsular, > 50% surface area, or ruptured with active bleeding
· haematoma : intraparenchymal > 10 cm diameter
· laceration : capsular tear, > 3 cm depth
· grade IV :   
· haematoma : ruptured intraparenchymal with active bleeding
· laceration : parenchymal distruption involving 25 - 75% hepatic lobes or
· 1 - 3 Couinaud segments (within one lobe)
· grade V :  
· laceration : parenchymal distruption involving >75% helpatic lobe or
· > 3 Couinaud segments (within one lobe)
· vascular : juxtahepatic venous injuries (IVC, major hepatic vein)
· grade VI : vascular : hepatic avulsion 
Clinical features & diagnosis:
1- history of trauma.

2- abdominal pain.

3- abdominal tenderness & rigidity.

4- lower rib fractures.

5- massive bleeding--- hemorrhagic shock.

6- minor bleeding---DPL , US, CT.

7- during laparotomy.

Treatment:

1- minor hemorrhage & small tear can be conservatively followed by regular CT.

2- continuous  bleeding calls for surgical interference.

3- serious liver injuries require urgent laparotomy.

Principles of surgical management :

1- adequate exposure– longitudinal incision.

2- arrest bleeding.

-small tear---spontaneous.

-brisk liver hemorrhage --- packing--- Pringle`s maneuver (clamp, finger) for 20 min.

-tying sutures over pedicled omentum , deep transverse mattress sutures using special liver needle.

3- hematoma– explore– ligation damaged vessels & ducts & excise dead tissue.

4- shattered lobe --- excise the lobe.

5- firm packing of inaccessible & difficult bleeding areas e.g hepatic veins.

Mortality rate 15-20% & this percentage increase if there are associated injuries.  

Infections of the liver
1-viral hepatitis.

2-pyogenic liver abscess.

3-Amoebic hepatitis & abscess.

4-hydatid disease of the liver.

5-hepatic schistosomiasis.

Pyogenic liver absecss:

-serious & fatal.
Aetiology :

A-- Sources of infection:

1-biliary tract: commonest-ascending cholangitis caused by bile duct obstruction---- multiple liver abscesses. M.O is E.coli.

2-portal vein: suppurative appendicitis & colon diverticulitis----portal pyaemia --- multiple liver abscesses. M.O streptococci & anaerobes.

3-arterial system(hematogenous): bacterial endocarditis, tonsilitis, osteomyelitis. M.O staph-aureus.

4-idiopathathic.

B– Predisposing factors:
1-immunocompromized patient.

2-an already existing liver lesion as hydatid cyst, amoebic abscess, or hematoma.
 Complications:
Direct extension of abscess to the pleura, lung, pericardium, or peritonium.
Clinical features:
- the usual symptoms include fever & its constitutioinal manifestations ,toxaemia, with RT hypochondrial or lower chest pain.

- abdominal examination: tender hepatomegaly.

- sometimes the symptoms of causative lesion e.g Charcot`s triad of cholangitis or the pain of appendicitis.

Investigations:
1- the usual laboratory disturbances include:

-leucocytosiss.

-anaemia & high ESR.

-low serum albumin.

-high alkaline phosphotase & transaminases level.

-elevated serum bilirubin in case of cholangitis.

2- imaging US or CT.
 Treatment
As for any abscess the treatment is drainage of pus.

- the standard method is open surgical drainage that allows dealing with any intra-abdominal cause. Tube drain+ antibiotic according to c/s.

- percutaneous guided drainage of pus. US or CT guided.
Amoebic hepatitis & abscess 
Commoner than pyogenic abscess in the developing countries. (low hygiene + high humidity) ----tropical & subtropical regions.

Aetiology :
 Entamoeba histolytica- the condition is a complication of amoebic colitis.
Pathology :
- the trophozoites invade portal blood from colon, & migrate up to reside in the liver.

- RT lobe of liver > LT. Amoebic colitis affects mainly the RT colon.

- the parasite start a process of liquefactive necrosis ---infection---abscess that is usually single & unilocular.
- pus is usually sterile with a brown chocolate color. The abscess has a shaggy wall that harbours the amoeba.  
Complications
- secondary bacterial infection.

- rupture into the pleura , pericardium, or peritonium.

Clinical features:
-- SYMPTOMS:

- upper abdominal pain.

- low grade fever.

- anorexia , nausea & weight loss.

- a clear history of dysentery is not always obtained.

-- SIGNS:

- pale + toxic-----earthy look.

- tender hepatomegaly.

- tendeness in the RT lower intercostal spaces.

- chest examination may reveal RT basal lung abscess or RT pleural effusion.
 Differential diagnosis:
1- pyogenic liver abscess.

2- hepatocellular carcinoma.

Investigations:

1- positive stool analysis & serological tests.

2- blood picture: leucocytosis & anaemia.

3- US or CT.

4- Therapeutic test of metronidazole treatment--- improvement in the general & local conditions after 3 days.

Treatment 
1- conservative treatment is highly successful. Metronidazole 800mg 3 times daily for 7-10 days.

2- US –guided percutaneous aspiration: for large abscess & if no response to treatment within 72 hours.

3- open drainage 

Indications :

- presence of secondary infection.

- if the abscess is pointing.

- if aspiration is difficult because of multilocular abscess or presence of thick pus.  
 Hydatid disease of the liver 
Geographical distribution
Prevalent in sheep –rearing parts of the world. In the Middle East the disease commonly seen in Iraq, Yemen, Libya & Egypt.

Aetiology
Causative organism: tapeworm Echinococcus granulosus
 pathology
---GROSS

- the liver may be the site of a single or multiple hydatid cysts.

- the cyst fluid is usually colorless & clear, but may be yellowish if the cyst establishes a communication with the bile ducts.

- scolices are found in this fluid, therefore, may cause a severe anaphylactic reaction if it gets to the circulation.
---MICROSCOPIC

- the parasite forms a double-layer cyst wall. The inner thin germinal layer( endocyst) shows many folds forming brood capsules thay contain the head of the future worm (scolices). This is the living part of the parasite that secretes the hydatid fluid, & moreover form its own enveloping outer laminated membrane layer.

- the host react to the intrusion of the parasite by surrounding the cyst by a third outermost adventitial fibrous tissue layer.
Fate
- the majority of cysts continue to enlarge gradually.

- in the others the parasite dies & the cyst is calcified.

Complications
1- secondary infection.

2- rupture of the cyst in the biliary passages causing jaundice.

3- rupture in the peritoneal cavity causing dissemination & an anaphylactic reaction.

Clinical features
1- asymptomatic for years & may be discovered with US that is done for another purpose.

2- the usual presentation is by chronic RT upper quadrant pain & hepatomegaly.

3- rarely presented with complication.

4- in 70% of cases , the cyst is felt as a well-defined painless fluctuant swelling.
Investigations
1- US or CT.

2- Haemagglutination or complement fixation test---- Casoni`s test false positive 40%.

Treatment
1- except for small & asymptomatic cysts ,the treatment is by surgical removal.

 Scolicidal agent e.g hypertonic NaCl 25% or povidone iodine.
2- medical treatment 

Treatment with mebendazole or albendazole is not a good substitute for surgery.
Indications

1- elderly frail patient.

2- recurrence.

3- post operative to prevent recurrence.mebendazole 400-600 mg 3 times daily for one month. 
Liver tumours
Benign

1- true neoplasms---liver cell adenoma(LCA).

2- non-neoplastic lesions---haemangioma & focal nodular hyperplasia.

Malignant 

1- primary hepatocytes-----hepatocellular carcinoma(HCC).

2- bile duct----------------------cholangiocarcinoma.

3- mixed--------------------------cholangiohepatoma.

4- secondary--------------------from GIT, pancreas, or breast cancer.

Liver cell adenoma
Is true benign neoplasm of hepatocyte.
Aetiology
Only in women- contraceptive pills is incriminated-cessation---regression.
Pathology
Soft,well-circumscribed, & light yellow- multiple in 1/3 of cases.
Complications: rare
1- malignant transformation.

2- spontaneous rupture -----internal hemorrhage.
Clinical features
- commonly asymptomatic discovered incidentally by US or at laparotomy.

- large size--- RT upper quadrant pain.
Investigations
- US , CT, or MRI.

- liver function tests & alpha- fetoprotein are normal.
Treatment
- liver resection is indicated if doubt exists as to the possibility of malignancy , & for large symptomatic tumour.

- contraceptive pills is discontinued & regular checking for size of tumour.
Haemangioma 
Commonest benign tumours of the liver.
Diagnosis
US, angiography, MRI, CT with contrast.
Treatment
Asymptomatic --- no surgery--- involution& calcification.

Excision is reserved for the rare lesions that produce pain or bleeding.

Focal nodular hyperplasia
Harmless lesion of the liver whose main importance is the difficult differentiation from other focal lesions.
Aetiology
Contraceptive pills stimulate development &growth of FNH.
Diagnosis
The pathognomonic stellate scar can be seen on CT scan.
Treatment
- most cases require no treatment.

- contraceptive pills should be discontinued.

- cases that are suspicious of malignancy are explored & subjected to frozen section examination which is diagnostic.
Primary liver cancer
- commoner in men

- Hepatocellular cacinoma( HCC) is the main primary liver malignancy& is prevalent in the Far East& in equatorial African nations( Mozambique).

- cholangiocarcinoma arise from intrahepatic bile ducts is much less common than HCC.
Aetiology
The following conditions are associated with the development of HCC

1- HBV & HCV.

2- Liver cirrhosis. 1&2 --- 90%

3- Aflatoxin ingestion. Formed by fungus Aspergillus flavus which grow on grains that are stored in moist warm conditions.

Cholangiocarcinoma related to infestation with the liver fluke( Clonorchis sinensis) that cause asciatic cholangitis.
Pathology of HCC
- Gross appearance yellow in color , it assumes one of different appearance:

1- massive form : i.e forming a localized mass.

2- nodular form.

3- diffuse form.
Complications of HCC
1- Spread by lymphatic &venous routes producing porta hepatis nodal enlargement , peritoneal nodules, & less commonly lung deposits.

2- Spontaneous rupture may produce a contained subcapsular hematoma, or massive intraperitoneal hemorrhage.
Cholangiocarcinoma
Is an adenocarcinoma spread widely inside &outside of the liver.
Hepatocholangiocarcinoma 

Mixed type that behaves like HCC.
Hepatoblastoma 

This is form of HCC that occurs in children. It is termed hepatoblastoma because of the similarity to foetal liver cells.

Clinical features
1- deterioration of health of known cirrhotic.

2- accidentally discovered.

3- early detection programme( area where HCC is a common) – US--- alpha-fetoprotein .

4- tender mass mistaken for an amoebic liver abscess.

5- late cases- pain, jaundice, ascites, hepatomegaly, anorexia, loss of weight and probably massive intraperitoneal haemorrhage.
Investigations
Lab.tests

1- S.Alkaline phosophatase is elevated.

2- S. alpha-fetoprotein is elevated in HCC & testicular teratoma->200 ng/ml is suggestive-

.>2000ng/ml is diagnostic of HCC. Return to normal after successful tumour resection. Re-elevation in the follow up period signifies a recurrence.
Imaging
1- US-CT-MRI.

2- hepatic angiography.

3- chest x-ray & CT scan to search for chest metastases.

Treatment
1- resection.

2-  systemic chemotherapy.

3- intra-arterial selective chemotherapy.

4- chemoembolization.
5- percutaneous ethanol injection---necrosis. 
 Liver metastases
20 times > primary
Sources
1- portal circulation-commonest- colon ,rectum, pancreas, stomach.

2- hepatic artery- lung, breast, kidney, uterus or ovaries.

3- lymphatics.

4- direct spread- gall bladder, stomach, or colon
Clinical features

In addition to the manifestations of primary tumour.

1-weight loss, anorexia, fatigue.

2- RT upper abdominal pain.

3- jaundice.

4- ascites.

5- palpable hepatomegaly.
Investigations : anaemia-alk.ph- bilirubin.US-CT-MRI.
Treatment

Chemotherapy--resection
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