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CHAPTER 1 

 

 

GENERAL INTRODUCTION AND 

SCOPE OF THE THESIS 

 9



The pelvic floor plays an important role in the maintenance of urinary and fecal 

continence and pelvic organ support [1-5]. Pelvic floor dysfunction is a big public 

health problem, because as many as 10% of all women may suffer from pelvic floor 

dysfunction that requires surgery [6;7]. In the United States alone, almost 300.000 

operations for pelvic organ prolapse and stress urinary incontinence (SUI) are 

performed each year [8;9]. 

 Anatomically, the pelvic floor is a complicated part of the human body and 

much of its anatomy is controversial. Without a clear understanding of the anatomy, 

the understanding the continence function of the pelvic floor and the consequences 

of pelvic organ prolapse (POP) is even more problematical and may explain why 

almost 30% of the operations performed for incontinence and POP are re-

operations [6]. These data indicate that pelvic floor dysfunction is a prevalent and 

disabling condition with suboptimal treatment. These facts, and our limited 

scientific understanding of the cause of dysfunction, show that new structural and 

functional insights are necessary to optimize prevention and treatment [7]. 

 Vaginal delivery is believed to be a major cause of pelvic floor dysfunction 

[1-5]. In agreement, modeling studies have shown that the passage of the baby’s 

head through the birth channel can stretch the pelvic floor muscles to such an 

extent that damage occurs [10-13]. Although some of these modeling studies were 

based on incorrect anatomical assumptions, several studies have demonstrated 

with the help of imaging techniques that vaginal delivery can cause damage to the 

levator ani muscle (LAM), the main pelvic floor muscle [14-19].  

 Not all women with pelvic floor dysfunction have a visible LAM defect. 

This demonstrates that, in addition to muscle, other structures within the pelvic 

floor, such as its nerve supply or the connective tissue that connects the pelvic 

organs with the pelvic floor can be affected. The nerve supply to the LAM has been a 

matter of controversy. Many medical texts, anatomical atlases and review articles 

state that the pelvic floor muscles are innervated by the pudendal nerve [e.g. 20]. 

However other studies have demonstrated that the LAM is innervated by direct 

branches of the third and fourth sacral motor nerve roots and not by the pudendal 

nerve [21].  
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Scope of the thesis 

In this thesis several controversial anatomical issues concerning the pelvic floor 

have been investigated using serial sections of human fetuses and adults, 3D 

reconstruction, (immuno)histochemistry and conventional dissection. Chapter 2 

gives an introduction into the anatomy of the pelvic floor muscles, with an 

emphasis on its presentation in MRI. Chapters 3 to 5 concern the nerve supply to 

the levator ani muscle. In Chapter 3 the innervation of the levator ani muscles by 

means of the “levator ani nerve” is described in female fetuses and adults. 

Additionally, its topographical relationship to the pudendal nerve is studied. In 

Chapter 4 the contributions of both the levator ani nerve and the pudendal nerve to 

the innervation of the levator ani muscles is investigated. The results demonstrated 

that the levator ani nerve always innervates the levator ani muscles, whereas a 

contribution of the pudendal nerve is seen only in 50% of the specimens. The 

damage to the levator ani nerve, which can be incurred during rectal cancer surgery, 

as a determining factor in the development of fecal and urinary incontinence was 

studied in Chapter 5. The results of Chapter 2 to 4 demonstrate that the levator ani 

muscle has a dual innervation, with the main contribution by the levator ani nerve 

and that this nerve is prone to damage during pelvic surgery. In Chapter 6 the 

anatomical components of urinary continence are investigated, with an emphasis 

on the striated external urethral sphincter muscle and its topographical relation to 

the levator ani muscle. The main finding of the study is that the inferior part of the 

external urethral sphincter muscle is attached to the levator ani muscle in the 

female. In Chapter 7 describes the smooth levator hiatus muscle. This smooth 

muscle anchors the pelvic organs to the levator ani muscle at the level of the levator 

hiatus.  Finally, in Chapter 8 the new findings investigated in this thesis are 

discussed in the context of incontinence and pelvic organ prolapse. 
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