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ABSTRACT

This thesis examines the sensitivity and specificity of manometry and defecography

assessments; the rE-lationship bemeen function and symptoms; and the relationship between

age and parity and patient assessments.

The manometry assessments of 72 incontinent and 50 constipated female patients

were compared to 86 healthy volunteers using discriminant function and classification analysis

(DFA). The defecC'graphy c.3sessments of a subset of these patients, 21 i:1continent and 25

constipated, were compared to 22 healthy female volunteers. These data were used to

examine the factors age, parity, severity of symp~omsand rectal wall morphology on function.

The results show that the variables of total squeeze pressure and resting pressure

have a sensitivity of 79% for the incontinent patients and 32% for the constipated patients.

The spedficity was 87%. The manometry variables resting pressure, squeeze pressures,

volume to urgency were significantly different in the patient groups. Aging was a significant

ta~tl')r for lower resting pressures and increased parity was a significant factor for lower

squeeze pressures in the patient groups.

The sensitivity of the combination of the defecography variables, lift and strain angles

and junction levdls, was 90% for the incontinent patients and 88% for the constipated patients.

The specificity was 95%. The defecography variables were not significantly different in the

patient groups. Rest and lift angles were significantly wider with increased age and parity.

Neither the defecography and manometry variables nor rectal wall morphology

changes were associated with varying severity of either constipation or incontinence.

The manometry and defecography assessments are presented in graphs, which may

enhance the dinical usefulness of the assessments by demonstrating the difference between

patient values and healthy controls. The manometry data are also presented in an index

which makes areas of specific impairment more obvious.
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DFA of the manomeby and defecography variables provides probability rates which

may be useful in predicting patient outcomes. The discriminant scores from the analysis of

the defecography and manometry variables can be used to develop a continuum from health

to incontinence.
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CHAPTER ONE

INTRODUCTION

Constipation and faecal incontinence are common clinical problems, but the

mechanisms underlying the problems are not clearly understood. There is no consensus for

either the assessment or the treatment of these disorders. This reflects the complexity of the

neural and muscle control of continence and defecation as well as the contribution of the

patient's diet, exercise, cognitive awareness, bowel habit and training and other medical

history.

Faecal incontinence is age and sex related. The incidence of incontinence is eight

times higher in women than in men in the 45 years and older age group (Henry, 1987).

Incontinence occurs in about 10 percent of hospitalized elderly (Tobin and Brocklehurst, 1986)

and 5% of the elderly in the community setting (Gray, 1986). Incontinence is often under

reported because of the patient's embarrassment (Read et aL, 1979; Gray, 1986). A recent

Canadian study in a long-term care hospital by Borrie and Davidson (1992) found

incontinence added a cost of $9n1 a year per patient in nursing care and supplies. Although

it is generally thought of as a problem of the elderly, many younger people are also

incontinent A US householder survey by Drossman et al. (1993) shows an average of 50.1

missed work or school days a year because of gross faecal incontinence.

Constipation generally relies on the SUbjective reporting of the pa:ient. For some
.\

patients constipation is having less than three bowel movements a week, for others it is hard

stools or strainng at stool. This results in difficulty in defining constipation in objective terms.

Sonnenberg and Koch (1989) review several surveys and show that frequent constipation was

reported by 2% of the American population. Constipation increases with age for a variety of

reasons including: changes in diet, multiple drug therapies for other medical conditions,
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immobility. and postponment of bowel movements. The exact role of the patient's psyche in

cons.tipation is unclear. Although emotions such as fear and anxiety can cause changes in

gastrointestinal function. neither the emotions nor the gastrointestinal changes are predictable

or in many cases measurable (Bartolo et al.. 1988a). Patients with constipation are often

concemed about having undiagnosed cancer and for this reason seek advice from their

physicians. In the United States three million patients are treated yearly for constipation with

laxatives and cathartics. The cost of diagnosis and treatment for constipation has not been

evaluated, but must be a burden on the rno~ical system (Fleshman et aI., 1992b). Drossman

et al. (1993) shows 21.9 missed work or school days a year because of functional

constipation.

Despite years of examination of the anorectal reflexes and pelvic floor function, by

a variety of methods, the relationship of function to patient symptoms is poorly understood.

Manometry and defecography are the two techniques used most commonly to assess anal

sphincter and pelvic floor function in patients with constipation and incontinence. Although

both techniques reveal pathologies in the patients, there is a great deal of overlap between

the measurements of variables between constipated and incontinent patients and healthy

control values. None of the assessments has been shown to be sensitive and specific for

either constipation or incontinence. The usefulness of defecography and manometry in the

assessment of anorectal dysfunction is under continuous discussion.

The aim of this thesis is to show that constipation and incontinence are not unrelated

problems, but are symptoms reflecting differing degrees of pelvic floor and anorectal muscle

and nerve dysfunction. To meet this goal, this thesis will examine the clinical usefulness of

manometry and defecography in patients with constipation and fecal incontinence.

The objectives are:

• to evaluate the sensitivity and specificity of manometry and defecography

assessments.

• to evaluate the relationship between symptoms and function
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• to evaluate the relationship between patients age and parity and the assessments,

• to design clinically useful ways of reporting patient assessments,

• to formulate a hypothesis on prediction of patients outcomes.

In this thesis, papers which describe anorectal physiology, manometry and

defecography will be reviewed. Five studies are described, which show the contribution of

defecography and manometry assessments to the understanding of anorectal dysfunction.
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CHAPTER TWO

ANORECTAL PHYSIOLOGY AND PATHOPHYSIOLOGY

Essential to continence and defecation is a physiological balc:.nce between the

aggressive force of the movement of the bowel contents and defensive strength of the anal

sphincters. This balance depends on a complex interaction between a number of functional

units in addition to cognitive awareness and stool consistency. The first report on anorectal

physiology was ;:"11877, when Gowers (1877) described the anal reflex relaxation with rectal

distention. Since the 1960's, with the introduction of various techniques to accurately measure

sphincter muscle responses, understanding of the mechanisms of continence and defecation

has grown, but is not complete. There is by no means agreement amongst investigators as

to the importance of the various components of this complex function. This review will briefly

describe the physiology, the neural control and the pathophysiology of the musculature of the

pelvic floor and anorectum.

THE SMOOTH MUSCULATURE

The Rectum

The rectum is a 10 - 15 cm section at the end of the distal bowel. It is made of smooth

muscle and the longitudinal muscle layer is much thinner than the sigmoid colon, giving the

rectum more elasticity (Fry and Kodner, 1985). The innervation of the rectum is via the enteric

nervous system. and the sympathetic (thoracolumbar) and parasympathetic nerves (S-2 S-3

S-4 the nervi erigentes). The sympathetic innervation is excitatory and parasympathetic is

inhibitory. The neural afferent pathways for rectal sensation, cognitive and reflex, are still

unclear. The location of sensory receptors sensitive to distention of the rectum has not been

established ~Whitehead and Schuster, 1987). Early studies suggested that the neural

pathways were through the pelvic nerves, but children with myelomeningocele have normal
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rectal sensation unless the lesions are at L-2 or higher (Whitehead et aL, 1966). lhre (1974)

found that the sensory pathway travelled through the sympathetic ganglia and entered the

cord atL-3.

The elasticity of the rectum enables the storage of large quantities of stool and the

postponement of defecation until an appropriate f.me. In healthy individuals the rectum has

a capacity to hold 1500 ml of saline (Shafik, 1975) or a 400 cc of air in a balloon (Heppell et

aI., 1982).

In some patients v.;u, constipation the rectum becomes extremely distended with stool

resulting in megncolon (Meunier et aI., 1976). Patients with dementia, stroke or sensory

neuropathies have increased sensory thresholds and have increased incidence of faecal

impaction and overflow incontinence (Schiller, 1986; Read and Abouzekry, 1966a; Allen et

aI., 1988). Studies have found no difference (Ihre, 1974) or a significant decrease (Read et

aI., 1983b; Allen et aI., 1968) in rectal compliance in incontinent patients. In patients with

ulcetcltive colitis the decrease in rectal compliance is associated with increased feelings of

urgency (Deris et aI., 1979). Rectal ischemia presents with decreased rectal compliance and

symptoms of incontinence (Devroede et al. , 1982), but is rare and accounts for only a few

patients.

The Internal Anal Sphincter

Fry and Kodner (1985) deSClibe the internal anal sphincter as the inner muscular tube

of the anal canal which is completely surrounded by the external anal sphincter. It is

separated from the external anal sphincter by the inter-sphincteric plane. Fibres that are a

continuation of the longitudinal muscle layer of the rectum run through this plane. The internal

anal sphincter is a thickened continuation of the circular smooth muscle surrounding the

rectum. At the top of the junction of the rectum and the anal canal is a zone called the

dentate line where the rectal epithelium changes and joins the epithelium of the anal canal.

The innervation of the internal anal sphincter is via the enteric nervous system. The

sympathetic and parasympathetic nervous systems act to regulate the activity of the enteric


















































































































































































































































