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Abstract
Faecal incontinence (FI) is a debilitating common end result of several diseases 
affecting the quality of life and leading to patient disability, morbidity, and 
increased societal burden. Given the various causes of FI, it is important to assess 
and identify the underlying pathomechanisms. Several investigatory tools are 
available including high-resolution anorectal manometry, transrectal ultrasound, 
magnetic resonance imaging, and electromyography. This review article provides 
an overview on the causes and pathophysiology of FI and the author’s perspective 
of the stepwise investigation of patients with FI based on the available literature. 
Overall, high-resolution anorectal manometry should be the first investigatory 
tool for FI, followed by either transrectal ultrasound or magnetic resonance 
imaging for anal internal sphincter and external anal sphincter injury, 
respectively.

Key Words: Incontinence; Manometry; Ultrasound; Rectal; Magnetic resonance imaging; 
Faecal
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Core Tip: Faecal incontinence (FI) is a debilitating symptom, which causes severe 
disability that deeply affect patients’ quality of life. Given the various causes of FI, it is 
important for clinicians to recognize the available diagnostic investigatory tools and be 
familiar with the clinical approach for FI. Herein, we provide a concise overview of FI 
and recommend a stepwise algorithm for FI investigation.
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INTRODUCTION
Faecal incontinence (FI) is defined as the recurrent involuntary passage of rectal 
contents (solid or liquid stool) through the anal canal, and the inability to delay 
evacuation until socially convenient. Crucial factors to consider when defining FI 
include the duration of symptoms for at least 1 mo and age of onset of at least 4 years 
with previously attained control[1-3]. FI is considered to be a prevalent disorder with a 
considerable economic burden, but due to embarrassment, it is generally 
underreported; hence, its true prevalence is challenging to assess[4]. The prevalence of 
FI in the adult population of the United States is estimated to be 0.8%-6.2%[5]. The 
prevalence of FI increases with age from approximately 3% in the age group of 20 to 29 
years to 16% in people aged ≥ 70 years[6]. A systematic review by Sharma et al[7] of over 
30 studies estimated a prevalence of 1.4% to 19.5%. This discrepancy was clarified by 
variance in data collection methods applied and FI definition. Unsurprisingly, lower 
rates of FI were reported in personal interviews compared with anonymous 
questionnaires. The prevalence of FI is similar in both males and females, while the 
pathogenesis is often dissimilar between sexes.

FI has important consequences on social activities and quality of life as well as 
significant economic burden attributable to diagnostics, medications, instruments, 
procedures, and reduced work ability[8]. FI is regularly classified from a clinical point 
of view as: urge incontinence (discharge despite active efforts to constrict anal 
sphincters), passive incontinence (involuntary discharge with no awareness), and 
faecal seepage (leakage of stool with normal continence and evacuation)[2].

Numerous causes and associated conditions are linked to FI such as anal sphincter 
dysfunction, rectal disorders, neurological diseases, malignant diseases, psychiatric 
conditions, and other disease[8]. One major challenge in the management of FI is the 
hitch in correlating objective with subjective parameters.

In this review article, we shed light on the clinical evaluation and workup of 
patients with FI, from history taking to diagnostics including high-resolution anorectal 
manometry (HRAM), transrectal ultrasound (TRUS), perineal ultrasound, magnetic 
resonance imaging (MRI) of the pelvic floor including MR proctography, and nerve 
studies such as anal sphincter electromyography (EMG). The purpose of the review is 
to provide a practical tool box for clinicians to use when evaluating patients with FI.

CAUSES AND RISK FACTORS OF FAECAL INCONTINENCE
FI represents a final pathway of several traumatic and non-traumatic disorders. The 
most non-traumatic causes include anal sphincters and rectal dysfunctions as well as 
various inflammatory, congenital, structural, metabolic, neurological, muscular, 
psychological and functional diseases (Table 1). Alterations in bowel habits, such as 
diarrhoea for any reason (including inflammatory bowel disease, irritable bowel 
disease) and constipation with paradoxical diarrhoea and overflow incontinence are 
considered to be among the most established risk factors for FI[9]. The most common 
anal sphincters structural traumatic causes leading to FI are related to obstetrical 
trauma during vaginal delivery, anorectal surgical procedures including anorectal 
dilation, haemorrhoidectomy, fistulotomy, fistulectomy, sphincterotomy, rectal 
prolapse repair, and after ileo-anal reconstructive surgeries[10-12]. Many patients with 
neurological disorders affecting the brain, spinal cord or peripheral nervous system 
have FI because of impaired anal sphincter control, reduced or absent anorectal 
sensibility or abnormal anorectal reflexes. Patients with diabetes may have neuropathy 
of the anal canal and some have chronic diarrhoea. Connective tissue diseases, 
remarkable scleroderma, myopathy and atrophy of the internal anal sphincter (IAS) 
may lead to FI. Rectal surgery may disturb the reservoir function of the rectum as seen 
in patients after anterior resection surgery. Additionally, pelvic radiotherapy may lead 
to FI.

https://www.wjgnet.com/1007-9327/full/v27/i15/1553.htm
https://dx.doi.org/10.3748/wjg.v27.i15.1553
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Table 1 Organic causes of faecal incontinence

Congenital neurological Spina bifida

Acquired neurological Pudendal neuropathy; Spinal injury/surgery; Demyelinating diseases; Degenerative diseases; Neurological malignancy

Congenital structural disease Imperforate anus; Cloacal anomalies

Acquired structural disease Vaginal delivery; Obstetric trauma; Ano-rectal surgery; Ano-rectal trauma

Gastrointestinal diseases Inflammatory bowel disease; Irritable bowel syndrome; Radiation proctitis; Microscopic colitis; Malabsorption

Neoplastic Hypersecretory tumours; Colorectal cancer; Ana cancer

Psychiatric Psychiatric diseases

Medications Diarrheal agents; Chemotherapy

INVESTIGATION FOR FAECAL INCONTINENCE
History taking and physical examination
It is important in the early stages of FI evaluation to search for possible causes and risk 
factors during careful detailed history taking in order to route diagnostics accordingly. 
The main symptoms of faecal incontinence are the progressive loss of control of rectal 
contents including solids stool and liquids. Urge incontinence is specified by the 
patient’s awareness to defecation call but inability to constrict the external anal 
sphincter (EAS) sufficiently until reaching the toilet, and many patients report 
“accidents” within a few seconds or minutes. Involuntary discharge without 
awareness is categorized as passive incontinence and generally caused by disturbed 
sensation capability of the rectum and anal canal. It is imperative to identify discrete 
disparities in relation to various triggers such as daytime vs night time, physical 
activity, cough, stress, stool consistency, or food intake. Other secondary symptoms of 
FI may arise due to stool leakage including pruritus, perianal skin irritation, and 
infection as well as urinary tract infections. Notably, these secondary symptoms may 
be the chief complaints prompting patients to seek medical care without mentioning 
FI. Moreover, FI may have other important related conditions, which mandates direct 
exploration with the patient such as urinary incontinence, vaginal bulging (rectocele, 
cystocele), rectal prolapse, altered bowel habits, defecation disorders, and rectal 
bleeding.

Physical examination of the anorectal region is of paramount importance and starts 
with a visual inspection to search for leaked stool, skin irritation and infections, 
haemorrhoids, fistulas opening, and anal fissures[13]. During digital rectal examination, 
the experienced index finger is capable of affording a general estimation of the anal 
resting and squeeze pressures. Moreover, coordinated relaxation of the pelvic floor 
muscles during straining can be addressed as well during Valsalva manoeuver to 
search for possible defecation disorders (i.e. functional anismus)[14-16].

HRAM
According to American College of Gastroenterology guidelines, in cases of FI, it is 
worth testing with AM[17]. HRAM is an important diagnostic tool for the assessment of 
anorectal motor and sensory function[18]. The utilization of HRAM is a necessary 
diagnostic key tool in the evaluation of FI, as it enhances the understanding of the 
underlying pathophysiological bases of FI, permitting the delivering of optimal 
therapy for each specific patient. HRAM, which provides a dynamic recording of the 
anal sphincters and intraluminal rectal pressures, is considered to be the best-
established diagnostic tool that permits an objective evaluation of several factors of 
anal and rectal function including basal tone and contractility, recto-anal coordination, 
and reflex function (such as recto-anal inhibitory reflux) as well as rectal sensation 
thresholds[18,19], which is an important predictor of response to biofeedback training[19]. 
The recently established international anorectal physiology working group published 
a consensus guideline paper that proposes a practical standardized protocol for the 
performance and analysis of anorectal manometry, named the London 
Classification[20]. Several manometric findings may be linked to FI such as impaired 
anal sphincter resting pressure tone (hypotension) and impaired squeeze pressure 
(hypo-contractility) (Figures 1 and 2). Moreover, HRAM enables the assessment of 
abnormal rectal sensitivity both hypersensitivity and hyposensitivity, two conditions 
that may cause FI in different manners. Rectal sensation is assessed by inflating a 
balloon in the rectum and recording balloon volumes needed to produce the first 
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Figure 1  High-resolution anorectal manometry demonstrating normal resting and squeeze anal pressures. Supplied from the Gastroenterology 
and Endoscopy United, The Nazareth Hospital, EMMS, Nazareth, Israel.

Figure 2  High-resolution anorectal manometry demonstrating low resting anal pressure (black arrow) and low squeeze pressure (orange 
arrow). Supplied from the Gastroenterology and Endoscopy United, The Nazareth Hospital, EMMS, Nazareth, Israel.

sensation, urge, and discomfort[20]. Rectal hyposensitivity can be caused by 
neuropathy, mucosal inflammation, or fibrosis and may lead to patient unawareness 
to the presence of stool in the rectum leading to accumulation of stool and 
incontinence. Rectal hypersensitivity may lead to urge incontinence and is common 
among patients with irritable bowel syndrome[13].

Pelvic floor and anal canal imaging
In incontinent patients with reduced anal pressures, especially when surgery is being 
considered, the anatomic integrity of the anal sphincters, rectal wall, and puborectalis 
muscle region should be evaluated by either endoscopic ultrasound or MRI[17]. 
Although, both tests are considered overlapping in identifying abnormalities 
including scars, defects, marked focal thinning or atrophy however, every test has its 
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uniqueness and diagnostic capabilities. While ultrasound is superior in identifying IAS 
tears, EAS atrophy is more identified by MRI[21,22]. Additionally, discriminating 
between an external anal sphincter tear and scar is better with MRI[17].

Endoscopic ultrasound: TRUS or endoanal ultrasound (EAUS) is a simple, well 
tolerated, widely available examination considered the gold standard in investigating 
the anal sphincter integrity[23,24] (Figure 3). However, its sensitivity and accuracy in 
identifying sphincter injuries is debated and operator-dependent[25]. Gold et al[26] 
reported that the interobserver agreement in diagnosing sphincter defects and IAS 
measurements by EAUS is very good, and better than EAS measurements. Common 
structural pathologies in patients suffering from FI that are easily identified by EAUS 
include IAS discontinuity (defect), IAS atrophy (identified by diffuse thinning of the 
sphincter to less than 1 mm thickness (Figure 4)[27], and EAS discontinuity (defect) or 
scar manifested as focal thinning (Figure 5)[19,28]. On the other hand, precise 
determination of EAS atrophy is difficult with EAUS due to its inferiority in 
determining the EAS boundaries and its inability to distinguish between normal 
muscle tissue and fatty infiltration[29]. Indeed, EAS atrophy is defined by diffuse 
reduction in muscle bulk on serial images below the level of the puborectalis, to the 
point where the muscle is barely identifiable[21]. The leading cause of FI is anal 
sphincter injury originating from vaginal delivery in females, and it may result from 
direct anal sphincter laceration or indirectly from sphincter innervation damage[29].

Two-dimensional EAUS, which allows cross sectional images only in the axial 
plane, remains the mainstay of sphincter inspection[24]; however it does not achieve 
accurate longitudinal measurements necessary for planning complete surgical 
intervention. On the other hand, three-dimensional EAUS enables the determination of 
length, thickness, area, and volume measurements by producing a digital volume that 
can be seen from any plane[29], and is displayed as either multiplanar images or 
tomographic slicing, thus allowing more accurate defect visualization[24].

MRI: MRI is expensive, not readily available, and not tolerated by claustrophobic 
patients and is unsuitable in patients with pacemakers, defibrillators, and other metal 
implants[29]. Two modalities of MRI are available in clinical practice: the invasive 
endoanal MRI using endoluminal coils and the non-invasive external phased-array. 
Both modalities are comparable in identifying EAS defects[30] and atrophy[31]. 
Compared to EAUS, the accuracy of endoanal MRI in diagnosing IAS defects is 
lower[32]. Several studies have reported that EAUS and endoanal MRI are equivalent in 
diagnosing EAS injuries[22,32,33]; however, endo-anal MRI allows better distinction 
between fat and muscle and in identifying scars[27]. This property underscores the 
diagnostic ability of EAUS in detecting focal EAS thinning and structural lesions[34-37]. 
Interestingly, only moderate agreement between EAUS and external phased-array 
MRI in diagnosing obstetric injuries, which represent the main aetiology for FI, has 
been reported[38]. Recently, magnetic resonance defecography has gradually emerged 
as a modern modality substituting the traditional X-ray based defecography. It is non-
invasive test that uses MRI to obtain images at various stages of defecation to evaluate 
how well the pelvic muscles are working and provide insights into rectal function. 
Magnetic resonance defecography can provide important functional disorders related 
to the defecation process as well as various important structural abnormalities 
associated with FI and other pelvic floor disorders. These structural abnormalities 
include rectocele, enterocele, anorectal descent, and descending perineum[39]. The 
identification may impact the kind of surgical treatments[40].

Electromyography
A neurophysiological assessment of the anorectum includes an assessment of the 
conduction of the pudendal and spinal nerves using EMG examination of the 
sphincter. This test is of particular significance when surgery is being considered; 
however its availability is mainly reserved for research purposes and its clinical 
application has been declining recently in many countries[41,42]. However, EMG use has 
been advocated in patients with refractory symptoms, suspected to originate from 
neurogenic sphincter weakness especially when it is assumed to result from sacral root 
injury, it is advocated to assess rectal sensation and compliance by needle EMG of the 
anal sphincter[43].
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Figure 3  Normal internal and external anal sphincters (internal anal sphincter and external anal sphincter). Supplied from the Department of 
Gastroenterology, Galilee Medical Center, Nahariya, Israel. EAS: External anal sphincter; IAS: Internal anal sphincter.

Figure 4  Internal anal sphincter atrophy manifested as sphincter thinning. Supplied from the Department of Gastroenterology, Galilee Medical Center, 
Nahariya, Israel. EAS: External anal sphincter; IAS: Internal anal sphincter.

Figure 5  External anal sphincter tear. Supplied from the Department of Gastroenterology, Galilee Medical Center, Nahariya, Israel.
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CONCLUSION
FI is considered to be a prevalent disorder with a considerable economic burden, but 
due to embarrassment it is generally underreported. FI impacts severely patients’ 
quality of life, leading to various organic and psychological comorbidities. Detailed 
history taking and anamnesis by physician is mandatory to define the patient’s main 
complaints with a focus on risk factors for FI and whether passive or urge FI is 
dominant. Moreover, digital rectal examination is of paramount importance to assess 
anorectal sensation, anal sphincter resting and importantly the squeeze pressures as 
well. HRAM is an important initial diagnostic modality to start with, as it can provide 
crucial information about the anal sphincter functions and can evaluate rectal 
sensation capability using balloon dilation in the rectum. The anatomic integrity of the 
anal sphincters, rectal wall, and puborectalis muscle region should be evaluated by 
either TRUS or MRI. Although, both tests are considered overlapping in identifying 
abnormalities including scars, defects, marked focal thinning or atrophy, every test has 
its own uniqueness and diagnostic capabilities. While TRUS is superior in identifying 
internal anal sphincter tears, external anal sphincter atrophy is more identified by 
MRI. Additionally, discriminating between an external anal sphincter tear and scar is 
better with MRI. Figure 6 demonstrates the authors’ perspective of the structured, 
step-by-step approach for the evaluation and diagnosis of FI. Still, the place of EMG in 
the evaluation of FI needs to be explored. Finally, this recommended approach should 
aid clinicians in the stepwise management of patients with FI.
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Figure 6  Stepwise approach of faecal incontinence investigation. EMG: Electromyography; MRI: Magnetic resonance imaging; TRUS: Trans-rectal 
ultrasound.
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