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Aim  
To examine whether surgical removal of part  of the 
liver (resection) compromises the ability of the body 
to resist infection (immune system) in a way that 
might affect patient safety. 
 
Project Outline/Methodology 
The reticuloendothelial system (RES) is important for 
clearing bacteria from the blood and 85% of the cells 
comprising the RES are located in the liver. Patients 
undergoing major liver surgery were injected with 
radioactive albumin microspheres (a model of 
bacteria) that are removed from the circulation by 
immune cells (RES cells) in the liver which clean the 
blood. Differences in microsphere clearance before 
and after liver surgery were compared with healthy 
patients not having liver resection and patients with 
advanced cirrhosis. 
 
Key Results 
We found that the RES cells in the liver were able to 
partially compensate for removal of a large part of 
the liver by increasing their rate of extraction of 
particles from the blood. This effect was specific to 
patients undergoing liver surgery.  This compensation 
was not complete and the patients with the largest 
liver resections developed substantially reduced 
overall rates of particle clearance. Their situation was  
comparable to that of patients with advanced 
cirrhosis, who are known to be at increased risk of 
developing infectious complications. Patients who 
developed liver dysfunction after surgery were the 
most likely to also have impairment of their ability to 
clear particles.  
 
Conclusions 
Patients undergoing major liver surgery have a 
significant impairment of their ability to clear 
particles form the circulation. There is an adaptive 
response to try to compensate for this effect which 
results in an increased rate of particle clearance per 
RES cell.  
 

 
 
What does this study add to the field? 
This is the first study to directly measure RES cell 
clearance in the liver in humans in an intervention 
model. This study has not only refined the technique 
to make it reproducible but it has provided for the 
first time evidence that liver surgery results in 
immune compromise by reduction in RES cell 
clearance capacity. After liver surgery many of the 
metabolic functions of the liver are able to rapidly 
compensate such that no unfavourable effects occur. 
Although there was some compensation in RES 
clearance capacity after liver surgery this was not 
sufficient to fully compensate 
 
Implications for Practice or Policy  
Infection is a problem following major liver surgery 
and can be life threatening. This study together with 
other work provides evidence for an immune system 
deficit which may justify the routine use of antibiotics 
post-operatively or permit the development of 
strategies to “boost” the RES system in the liver 
either before surgery or immediately afterwards. 
 
Where to next? 
The technology developed during this study to 
measure RES clearance is very interesting and we will 
attempt to transfer the method to one which does 
not require a radioactive tracer to make the 
technique more easy to use in the clinic.  We are 
keen to study more patients with advanced liver 
disease to establish whether RES clearance capacity 
can predict life threatening complications such as 
bacterial infection of the abdominal cavity 
(peritonitis) in patients with cirrhosis. We are also 
interested to establish what happens to the RES 
system following acute liver failure and liver 
transplantation. 
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