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An abdominal wall hernia is an acquired defect or a weakening of an existing opening 

in the abdominal wall with an intermittent or continuous protrusion of abdominal 

contents through the opening. The word “hernia” is a Latin word, which means a 

“tear” or “rupture”.

An abdominal wall hernia occurs in humans far more frequent than in any other 

mammal. It has left an indelible mark throughout our earliest recorded history and 

is probably the penalty we pay in evolution due to the ability to distinguish ourselves 

from other mammals by walking in an erect position. The Egyptians (1500 BC), 

Phoenicians (900 BC) and ancient Greeks (400 BC) already described abdominal wall 

hernias and its (surgical) treatments through paintings, sculptures and ancient writ-

ings on papyrus. In history, various surgical and non-surgical treatments for (inguinal) 

hernia repair were used with a total ignorance of the anatomy of the groin, including 

castration, cauterization, bloodletting and tabacco enemas. It was because of publica-

tions by great anatomists and surgeons named Petit (1674 – 1750), Pott (1714 – 1788), 

Camper (1722 – 1789), Gimbernat (1734 – 1816), Richter (1742 – 1812), Hesselbach 

(1759 –1816), Bogros (1786 – 1823) and Fruchaud (1894 – 1960) which helped us to 

untangle and understand the complexity of the anatomy of the abdominal wall and 

groin.1,2 At the end of the 19th century, the Italian surgeon Bassini developed a novel 

technique for inguinal hernia repair. He reconstructed the weakened transversalis 

fascia by suturing the autologous fascial, muscular and aponeurotic layers together, 

but under significant tension.3,4 In the mid-forties, the Canadian surgeon Shouldice 

further improved this technique by suturing these layers separately. Unfortunately, 

other surgeons who used this technique could never match the low recurrence rates 

reported by both Bassini and Shouldice.5,6 Even before Shouldice was born, experi-

ments were performed using different woven grafts as reinforcement material in an 

attempt to reduce recurrence rates after inguinal hernia repair. A real breakthrough 

was the arrival of the polypropylene mesh; it was strong, biocompatible, could be 

sterilized and had a low price. By the end of the 1960s an American surgeon named 

Newman had already successfully used the polypropylene mesh in over 1600 proce-

dures.7 Despite this success, it took his colleague Irving Lichtenstein until the eight-

ies to convince the surgical world of a “tension-free” repair using a polypropylene 

mesh to reinforce the transversalis fascia without approximating the defect.8 To date 

the Lichtenstein repair is still considered the gold standard in open inguinal hernia 

surgery with recurrence rates of less than 5%, even when performed by non-experts 

hands. Over the past decades the minimally invasive laparoscopic techniques have 

made their entrance using a totally extra-peritoneal (TEP) or a trans abdominal pre-

peritoneal (TAPP) approach. These techniques are increasingly used and associated 

with less postoperative pain compared to open inguinal hernia repair.9
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Ou tline Of the thesis

Abdominal wall surgery comprises the spectrum of procedures used in the treatment 

of abdominal wall hernias, including inguinal, umbilical and incisional hernias. As 

a group these are one of the more frequently performed operations worldwide and 

considered the ideal teaching surgical procedure for young trainees due to the diver-

sity of technical aspects, challenging anatomy, and its relatively low risk of serious 

complications. This is particularly true for the relatively healthy general population 

in which abdominal wall hernias are commonly found. However, there are groups 

of frail individuals prone to an abdominal wall hernia due to their age or underlying 

disease such as elderly men, premature born infants and patients with liver cirrhosis. 

In these patients, a surgical procedure should be carefully planned or sometimes even 

avoided. Both surgery and watchful waiting can lead to serious complications. In the 

following chapters groups of elderly patients, premature born infants and patients 

with liver cirrhosis – prior, during and after liver transplantation, are discussed with 

regard to the incidence of abdominal wall hernias, risk factors associated with it and 

the (surgical) management of the most common hernias in these specific groups. 

Over the last 20 years, the number of general surgical procedures being performed on 

elderly patients has increased rapidly. Despite more advanced surgical, anesthetic and 

medical techniques, older patients still continue to suffer more from postoperative 

complications compared to their younger counterparts.10,11 The incidence of inguinal 

hernias and its repair also appears to increase with age.12 Literature on this topic is 

sparse, especially in the middle-aged and elderly population. In Chapter 2 the data of 

the Rotterdam Study – a prospective cohort study that started in 1990 in a district of 

Rotterdam, are analyzed in order to determine the incidence of inguinal hernias over 

time in men aged 45 years and older, and to gain insight into potential risk factors of 

inguinal hernia in these men.

To date, there is general consensus that preventing an inguinal hernia from an 

incarceration per se is not a proper indication to perform inguinal hernia repair. In-

terestingly, more than one-third of inguinal hernias are not even symptomatic at first 

presentation. Two randomized trials were performed comparing a watchful waiting 

strategy and surgical approach in the treatment of mildly symptomatic and asymp-

tomatic inguinal hernia.13,14 Both trials reported that no superiority could be found for 

elective repair over watchful waiting with regard to pain/discomfort. They concluded 

that watchful waiting is an acceptable strategy for men with minimally symptomatic 

hernia. However, long-term results showed extremely high crossover rates, especially 

in older men.15,16 In Chapter 3 the results of a multicenter randomized clinical trial 
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are described. The value of watchful waiting compared to elective repair in men aged 

50 years and older with mildly symptomatic or asymptomatic inguinal hernia will be 

investigated.

The risk of inguinal hernia repair is not only increased in elderly men, but also in very 

young patients. Approximately 10 percent of prematurely born infants will undergo 

inguinal hernia repair before the age of 7, of whom more than half in the first year of 

life.17,18 The most important factor that contributes to the increased risk of inguinal 

hernias in premature born infants is a persistent processus vaginalis, representing 

an embryological protrusion of peritoneum that precedes the descent of the testes 

during the second trimester of pregnancy. Normally it will obliterate immediately 

after birth. If this process fails, the result is a patent processus vaginalis and birth 

of a potential congenital or indirect inguinal hernias.19,20 In these patients inguinal 

hernia repair is often postponed until a certain weight or age is reached. Surgery in 

premature born infants can be technically challenging due to comorbidities and risk 

of potential anaesthetic complications, especially in prematurely born infants with a 

very low birth weight (birth weight of 1,500g or less).21,22 Postponing surgery however 

could not only increase the risk of incarceration of contents of the hernia sac, but it 

might also lead to an even more challenging repair due to a more thickened hernia sac 

and fibrous adhesions.18,22,23 In Chapter 4 risk factors of emergency surgery in order 

to optimize inguinal hernia management and timing of repair in prematurely born 

infants are identified.

Another group of frail individuals, who are generally advised to refrain from surgery 

unless it is absolutely necessary, are patients with liver cirrhosis and particularly those 

who suffer from concommittent ascites. Overall morbidity rates are reported as high 

as 70 percent for patients with cirrhosis undergoing non-hepatic surgery.24,25 Although 

literature on this topic is abundant, it varies highly in quality and is full of individual, 

not necessarily evidence-based opinions and similarly valued underlying assumptions. 

Chapter 5 includes a systematic review to give an overview of which procedures are 

most hazardous in patients with liver cirrhosis undergoing non-hepatic surgery. 

Patients with liver cirrhosis and refractory ascites have a 20 percent risk of develop-

ing an umbilical hernia in the course of their disease.26 Despite the high incidence, 

optimal management of an umbilical hernia in patients with liver cirrhosis remains 

controversial. It is often advised not to perform umbilical hernia repair in these pa-

tients, because of the presumed high peri- and postoperative risk of complications 

such as bacterial contamination of ascites, worsening of liver function, and high 

recurrence rates after elective repair.27-29 A watchful waiting strategy, however, can 
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be complicated by incarceration or spontaneous rupture and evisceration following 

necrosis of the overlying skin. This could lead to an emergency procedure, which 

puts patients at an even greater risk for serious complications than after elective 

surgery.30,31 In Chapter 6 the postoperative outcomes of 30 consecutively performed 

umbilical hernia repairs in patients with liver cirrhosis and ascites with an expected 

time to liver transplantation of over 3 months are reported. 

Based on the results of the prospective cohort study outlined in the previous chapter, 

in Chapter 7 the study protocol of a randomized controlled trial is presented. This 

trial will compare watchful waiting with elective repair of umbilical hernias in pa-

tients with liver cirrhosis and ascites. 

Umbilical hernias that are not corrected during liver transplantation are still at 

risk for incarceration of the bowel which can result in serious morbidity or even 

death.30 Therefore, umbilical hernia repair seems to be warranted in all candidates 

for liver transplantation in which umbilical hernia repair is not already performed 

prior to the transplantation. Two approaches for umbilical hernia repair during liver 

transplantation can be used, either through a separate, umbilical incision or from 

within the abdominal cavity through the laparotomy wound used to perform the liver 

transplantation. In Chapter 8 both approaches are compared in a retrospective study. 

As mentioned previously, abdominal wall hernias such as inguinal and umbilical 

hernias can be congenital, acquired during life, or the result of an underlying disease. 

In contrast, an incisional hernia is considered a postoperative complication after 

abdominal surgery. In the general population incidences range between 11 and 20 

percent.32,33 In patients operated upon for an abdominal aortic aneurysm and in obese 

patients undergoing abdominal surgery through a midline laparotomy incidences 

of incisional hernias of more than 30 percent have been reported.34 With improved 

long-term survival after liver transplantation, incisional hernias have also become 

an increasingly diagnosed and clinically relevant complication in patients after liver 

transplantation.35,36 In Chapter 9 the incidence of incisional hernias after liver trans-

plantation with the use of a right subcostal (J-shaped) incision is reported, potential 

risk factors for incisional hernias are identified and its impact on health-related qual-

ity of life is determined. 

In Chapter 10 the (surgical) management issues of abdominal wall hernias in elderly 

patients, premature born infants and patients with liver cirrhosis are discussed ad-

ditionally providing perspectives for further research.
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Finally, in Chapter 11 and Chapter 12 (Dutch summary) the main findings of this 

thesis are summarized.
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