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The Liver

The liver is made up of 4 Lobes: 
• The Left 
• The Right 
• The Caudate (which lies behind the Right Lobe) 

The Quadrate (which lies behind the Left Lobe 
 

The Portal vein and the Hepatic arteries enter the centre of the Liver 
known as the Hilum or Porta Hepatis.  These then separate into branches 
leading to the left and right lobes. 
 
The Liver receives oxygenated blood from the Heart through the Hepatic 
arteries via the Aorta and blood filled with nutrients from the small 
intestine enters the Liver through the Portal vein, via the Vena Cava. 
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The liver is a vital organ in the human body.  It has a wide array of 
functions.  These include: 
 

• Metabolizing carbohydrates, fats & proteins 
• Filtering harmful substances from the blood 
• Converting ammonia to urea 
• Synthesizing plasma proteins, non-essential amino acids & vitamin 

A
• Storing nutrients such as iron, vitamins D, K & B12 
• Regulating blood glucose levels 
• Converting glucose to glycogen 
• Secreting bile 
• The liver also produces about 80% of the body’s cholesterol 
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What is a liver resection?

A liver resection is an operation to remove part of the liver.  The amount 
of liver resected can be anything from a single metastatic lesion up to 
80% of the liver.  The main reason for metastatic lesions may be due to 
colorectal cancer however, it may be due to primary liver disease.   

Fifty eight liver resection patients were admitted to the High Dependency 
Unit at the Royal Hallamshire Hospital from 01/04/2009-31/03/2010.  
 
Several techniques are used to resect the liver.  These include:- 
 
Open surgical resection, to remove the affected part of the liver, is the 
standard treatment for patients with liver metastases and Hepato cellular 
carcinoma. This procedure is performed through a large incision across 
the abdomen called a roof top incision. Radiofrequency ablation is 
occasionally used in conjunction with open resection of the liver.  
Radiofrequency is a type of electrical energy. Ablation means destroying 
completely. The electrical energy heats up the tumour and kills the cancer 
cells.  
Laparoscopic liver resection is performed under a general anaesthetic. 
The abdomen is inflated with carbon dioxide and a number of small 
incisions are made to provide access for the laparoscope and surgical 
instruments. The resected liver is enclosed in a bag and removed, through 
a small incision in the umbilical area.  
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Liver Function Tests

Liver Function Tests or LFT’s are groups of laboratory blood tests that 
are designed to give information about the state of a patients’ liver. 
Standard LFT’s include: 
 

• Albumin (ALB) normal range 38-48g/l 
A protein made specifically by the liver, and can be measured cheaply 
and easily. It is the main constituent of total protein; the remaining 
fraction is called globulin (including the immunoglobulins). Albumin 
levels are decreased in chronic liver disease, such as cirrhosis. It is 
also decreased in nephrotic syndrome, where it is lost through the 
urine. Poor nutrition or states of protein catabolism may also lead to 
hypoalbuminaemia. The half-life of albumin is approximately 20 days. 
Albumin is not considered to be an especially useful marker of liver 
function. 
 

• Alanine transaminase (ALT) normal range 7-33u/l 
 ALT is produced and leaks into the blood when a liver cell    
 (hepatocyte) is damaged. Present in other body tissues but mostly in   
 the liver so very sensitive to necrotic / inflammatory disease of the  
 liver. 
 

• Aspartate transaminase (AST) normal range 5-55u/l  
AST is similar to ALT in that it is another enzyme associated with 
liver parenchymal cells. It is raised in acute liver damage, but is also 
present in red blood cells, cardiac and skeletal muscle and is therefore 
not specific to the liver. It is useful for differentiating between acute 
and chronic liver disease.  
 

• Alkaline phosphatase (ALP) normal range 38-126u/l  
ALP is an enzyme in the cells lining the biliary ducts of the liver. ALP 
levels in plasma will rise with large bile duct obstruction, or 
infiltrative diseases of the liver. 
 

http://en.wikipedia.org/wiki/Biliary_tract
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Liver Function Tests cont’d

• Total bilirubin (TBil) normal range 2-25mmols/l  
Bilirubin is a breakdown product of heme (a part of haemoglobin in 
red blood cells). The liver is responsible for clearing the blood of 
bilirubin. It does this by the following mechanism: bilirubin is taken 
up into hepatocytes, conjugated (modified to make it water-soluble), 
and secreted into the bile, which is excreted into the intestine.  
Increased total bilirubin causes jaundice which can signal a number of 
problems such as anaemia, problems with the liver such as viral 
hepatitis or cirrhosis, and obstruction of the bile duct. 
 

• Gamma glutamyl transpeptidase (GGT) normal range 7-49 u/l  
 GGT although reasonably specific to the liver and a more sensitive 
 marker for cholestatic damage than ALP, GGT may be elevated with  
 even minor, sub-clinical levels of liver dysfunction. It can also be 
 helpful in identifying the cause of an isolated elevation in ALP.  
 GGT is raised in chronic alcohol toxicity, obstructive jaundice and  
 hepatic cancer. 
 

• Urea normal range 2.6-7.9mmols/l 
Urea is synthesized in the body as part of the urea cycle, either from 
the oxidation of amino acids or from ammonia. In this cycle, ammonia 
is converted to urea which is much less toxic. Urea production occurs 
in the liver and is regulated by N-acetylglutamate. Urea is found 
dissolved in blood and is excreted by the kidney as a component of 
urine. In addition, a small amount of urea is excreted (along with 
sodium chloride and water) in sweat. 

 

• Fibrinogen (1.5-4.5g/L)  
Is synthesized by the liver (Using vitamin k) – In severe liver disease 
fibrinogen will fall.  
 

• Prothrombin time (9-11.5 sec) 
In hepatic necrosis the PT will rise – significant rises indicate severe 
liver disease. 
 

Other tests that need checking routinely include full clotting screen, 
glucose levels and lactate. A non routine test in patients showing signs of 
liver failure is ammonia.   

http://en.wikipedia.org/wiki/Sweat
http://en.wikipedia.org/wiki/Sodium_chloride
http://en.wikipedia.org/wiki/N-acetylglutamate
http://en.wikipedia.org/wiki/Liver
http://en.wikipedia.org/wiki/Ammonia
http://en.wikipedia.org/wiki/Amino_acids
http://en.wikipedia.org/wiki/Urea_cycle
http://en.wikipedia.org/wiki/Bile_(biology)
http://en.wikipedia.org/wiki/Hepatocytes
http://en.wikipedia.org/wiki/Haemoglobin
http://en.wikipedia.org/wiki/Heme
http://en.wikipedia.org/wiki/Bilirubin
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Liver Protocol

The liver protocol is used as a guide for nurses to manage patients who 
have had a liver resection.   
 
Standard daily treatment

Fluids: 
10% Glucose running at 70mls/hr Sodium Chloride 0.9% running at 
30mls/hr 
20% Albumin 200mls daily running at 10mls/hr. 
(This can be titrated in accordance with blood glucose results) 
 
Phosphate, Magnesium and Potassium replace as necessary 
Phosphate Polyfuser 500mls running at 7mls/hr peripherally or 21mls/hr 
centrally 
Magnesium 20mmols in 50mls Sodium Chloride 0.9% at 50mls/hr 
Potassium neat infusion 1-10mls/hr to maintain levels above 4.1mmols 
(This can be titrated in accordance with bio chemistry results) 
 

Antibiotics: 
Three times a day: 
Cefuroxime 750mg 
Metronidazole 500mg/100mls. 
 

Proton pump inhibitor: 
Once a day: 
Lansoprazole 30mg via NJ tube 
Or 
Pantoprazole 40mg IV if not absorbing. 
 

Anticoagulant: 
Once a day: 
Clexane 20-40mg if PT normal and platelets above 80. 
 

Analgesia: 
Epidural Bupivicaine 0.1% and Fentanyl 5mcg/ml as prescribed by 
anaesthetist 
Remove fentanyl after 2 days or earlier if indicated as the liver is unable 
to breakdown the fentanyl due to liver damage. 
Morphine or codeine can be given for breakthrough pain ONLY when 
fentanyl is removed. 
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Liver Protocol cont’d

Acetylcysteine Injection: 
(Acetylcysteine Injection is a drug used to protect the liver from 
damage)   
100mg/kg in 250mls of 5% Dextrose running at 10mls/hr 
Continue until PT time decreasing or as per surgeons instructions. 
 
PATIENTS SHOULD NOT BE GIVEN 
 
Paracetamol derivatives: 
Mr Al Mukhtar and Mr Gardner-Thorpe are both happy for their patients 
to have Paracetamol if ALT is normal 
 
Cyclizine: 
As this has a sedative effect 
 
Other routine drugs which can affect the liver in a patient with a 
normal liver function should be used with caution in a patient who 
has had a liver resection. 
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Management of Complications

Fluid Balance: 
Maintain an equal balance    
Aim to keep CVP between 8 – 15mmhg 
Aim to keep urine output above 0.5mls/kg/hr 
Fluid challenges should be given with Volulyte 6% 250mls Stat. 
For fluid overload, Frusemide IV is to be given. 
 
Hyperglycaemia: 
This suggests improving Liver function. 
Check BMs 2-4 hourly. 
Reduce the percentage of Dextrose IVI if BMs are above 17. 
Do NOT Remove Dextrose Completely as patients are at risk of a hypo 
Insulin should NOT be given unless the patient is diabetic therefore a 
normal sliding scale regime should be indicated. 
 
Encephalopathy: 
If patient becomes drowsy, rule out: 
Hypoglycaemia 
Sepsis 
Opiod excess 
Give lactulose enemas 
If GCS less than 8 or falling, consider ventilation to prevent aspiration 
pneumonia and treat cerebral oedema. 
 
Pyrexia: 
Send a full infection screen including: 
Chest X-ray – to rule out hemi diaphragm, effusion or subphrenic 
collection 
Blood Cultures from all invasive lines 
CSU 
Sputum 
Drain Fluid 
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