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Translational research has solidified its critical role in current health, medicine and life 
science thanks to the overriding goal to benefit human health, providing information on 
health or disease from various insights. Information from this type of research helps to 
improve strategies for prevention, prediction, diagnosis, and treatment of disease. More 
than 200 years after the first elective laparotomy, healing-related complications post 
laparotomies, such as incisional hernia (IH) and intraperitoneal adhesion formation, 
still generate discomfort experienced by patients as well as high costs for society. All 
studies performed in this thesis are intended to improve the knowledge of regeneration 
processes that could prevent the formation of intraperitoneal adhesions or promote 
normal healing of abdominal fascia. This chapter describes possible clinical relevance, 
as well as related individual/social benefits, using the results in the present thesis.   

Economic and social relevance 

Around 100,000 laparotomies are performed annually in the Netherlands.1 One 
common complication following laparotomy is the formation of intraperitoneal 
adhesions, ranging from 60% to 80% post laparotomy for both short-term and long-
term follow-up.2 Intraperitoneal adhesions can lead to chronic abdominal pain, female 
infertility, and small bowel obstruction. Furthermore, adhesiolysis, the procedure of 
releasing the adhesions, at a repeat surgery links to a higher risk of full-thickness bowel 
defects, sepsis, longer operative time, delayed hospital stay, more readmissions, and 
increased costs, compared to non-adhesiolysis.3 The use of antiadhesive products have 
beneficial effects on patients and is cost-effective.4,5 For example, if an antiadhesive 
product costs 130 euros and has an antiadhesive efficacy of 25% in one year, more than 
40 million euros over ten years postsurgery could be saved using this product in the 
UK.6 Therefore, the evaluations of antiadhesive efficacy for the newly developed 
barriers in this thesis potentially bring economic benefits to society, besides from the 
beneficial effects on the quality of life of the patients.   

IH is another common complication following laparotomy, leading to discomfort, 
bowel obstruction, incarceration and strangulation.7,8 Despite watchful waiting as a 
treatment strategy for a large number of IH patients, IH repairs are declared yearly on 
an average of 4,200 patients by the Dutch Hernia Authority in The Netherlands. 
Compared to the use of only sutures for IH repair, the use of synthetic meshes for the 
IH repair can significantly reduce IH recurrence (23.8% vs. 7.7% recurrence for suture 
vs. mesh repair).9 Moreover, prophylactic mesh augmentation in primary fascial 
closure for patients with high-risk of IH occurrence can effectively decrease IH 
formation.10 However, mesh placement for IH repair or prevention facilitates possible 
mesh-related complications, including infection, seroma, hematoma, and fistulas. 
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Additionally, the mean age for incisional hernia patients is in the fifth decade of life.11 
It is a working-age for most patients and subsequently can cause much social burden. 
Furthermore, obesity is one of the independent risk factors for the formation of IH. 
Cases of obesity are growing in The Netherlands, the number of IH patients could 
increase subsequently.  This thesis revealing the cell and molecular events in the 
normal fascial healing overtime could provide knowledge to develop preventive 
strategies for IH. Consequently, it can have beneficial effects on preventing 
postoperative complications as well as saving costs for society. 

Scientific relevance 

IH represents a defect of continuity of abdominal fascia, caused by the failed healing of 
abdominal fascia. Normal fascial healing plays a pivotal role in the prevention of IH 
formation. Despite the fact that virtually all tissues have similar healing stages, various 
types of cells, molecules, and pathways during the healing process differ in specific 
tissues. Few studies concern the normal healing process of abdominal fascia, especially 
in the early postoperative period. To fill this gap, this thesis has assessed the involved 
cells and related molecules in the normal fascial healing process.  

There is concern about the translation of preclinical results to humans. However, van 
den Hil et al. have shown that the results could be comparable between rats and 
humans in IH.12 Furthermore, Occleston et al. have clearly described the molecular 
comparability in wound healing between rats and humans.13 Therefore, the results 
regarding fascial healing in this thesis could be translated to humans despite further 
human trials are encouraged. 

Compared to IH repair only using sutures, mesh augmentation correcting IH reduces 
the recurrence of IH significantly. Placement of prophylactic meshes in high-risk 
patients (for example, patients with obesity or abdominal aortic aneurysm) could 
provide augmentation to the integrity of abdominal wall and help to prevent IH 
effectively. Intraperitoneal onlay mesh placement has an important role in laparoscopic 
hernia repair in clinical practice. One problem after the mesh placement is the 
formation of adhesions to the mesh. Antiadhesive coatings on the mesh are one of the 
major strategies to prevent this adhesion formation. This thesis has systematically 
summarized the antiadhesive efficacy of different types of coatings in animal models, 
which could facilitate the development of mesh coatings in the future. 

Implantation of physical barriers separating the contact between tissue layers is the 
main strategy to prevent intraperitoneal adhesion formation. Commercially available 



 Valorisation 

211 

forms of these physical barriers can be films, gels, or solutions. The search for ideal 
barriers is ongoing because of insufficient antiadhesive efficacy, interruption of normal 
healing of adjacent organs, or inconvenience of application for previous products.  One 
aim of this thesis is to evaluate the anti-adhesive efficacy of alternative newly 
developed barriers.  

Animal models contribute scientific benefits to humans because products first tested 
successfully in animal models could reduce the failure opportunities in humans. 
Maximizing the reported information of animal experiments could reduce the use of 
animals and increase the reproductively. ARRIVE (Animal Research: Reporting of In 
Vivo Experiments) guidelines have been published with a purpose to improve reporting 
quality of animal experiments. This thesis has evaluated the effect of ARRIVE 
guidelines on reportied quality of previously published articles, trying to encourage 
awareness of maximizing reported information and subsequently reducing the animal 
use.  

Gender-related difference of animals, as a basic variable in animal experiments, should 
be taken into account in the design of animal experiments. This thesis has compared the 
baseline difference of the quantity and quality score of adhesions, as well as the normal 
fascial healing rate, between male and female rats using an ischaemic- button adhesion 
model.  Evaluating the baseline gender difference of an animal model could provide 
evidence-based data for the sex consideration in further design in animal testing. 
Moreover, it could provide data to calculate sample size of further animal experiments, 
complying with the refinement principle for animal use.   

Target groups 

Intraperitoneal adhesions and IH are two of the most common complications after 
laparotomies, surgeons performing any abdominal surgery are therefore the target 
groups for this thesis. Gastro-Intestinal surgeons are especially suitable target group. 
This is because small bowel-obstructions are mainly caused by intraperitoneal 
adhesions and consequent adhesiolysis releasing the adhesions can lead to iatrogenic 
full-thickness bowel injury in 10.5% adhesiolysis patients.3 Moreover, the Dutch 
Association of Surgeons suggested that “incisional hernias may only be 
operated/supervised by a certified Gastro-Intestinal surgeon” from May 2019. All 
patients undergoing laparotomies can potentially benefit from this thesis, because this 
thesis focuses on promoting normal fascial healing and preventing intraperitoneal 
adhesion formation after laparotomies. Additionally, the findings in this thesis have 
beneficial effects on academic researchers who are interested in the prevention of 
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intraperitoneal adhesions and the promotion of abdominal fascial healing. Both 
researchers using animal models and animal caretakers, encouraged to be aware of the 
gaps of current animal experiment reporting, are also target groups.  

Innovation and implementation 

Despite much progress has been achieved regarding the prevention of intraperitoneal 
adhesions and IH, for instance, the application of preventive materials and strategies, 
perfect ones lack currently. Knowledge of the underlying pathophysiology of these two 
complications on cellular and molecular levels, as well as novel effective materials, is 
needed. The findings in Chapter 4 and 5 could help reveal temporal changes in normal 
fascial healing in the early postoperative days. Evaluation of novel materials preventing 
the over healing of intra-abdominal adhesions in Chapter 6 and 7 could promote the 
development of novel antiadhesive barriers. Systematic comparisons of anti-adhesive 
mesh coatings in chapter 8 could benefit the searching for more effective mesh 
coatings.  Additionally, evaluation of reporting quality based on ARRIVE guidelines in 
Chapter 2 could increase the awareness of maximizing animal reporting information 
and subsequently promote the reproductivity of animal experiments, benefiting further 
animal experiments. Sex-related difference of baseline performance between male and 
female animals in Chapter 3 could provide evidence-based data for gender 
consideration in the design of further animal experiments.  
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