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Fecal Incontinence: The Importance of a Structured Pathophysiological Model
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Abstract

Fecal incontinence has an enormous social and economic impact and may significantly impair quality of
life. Even though fecal incontinence is a common complaint in (aging) adults, a structured pathophysiologi-
cal model of the clinical presentations of fecal incontinence is missing in current literature. The most fre-
quent manifestations of fecal incontinence are passive fecal loss, urge incontinence, or mixed fecal inconti-
nence. At our institution, we treat 400 patients per year with defecation disorders, including a significant
number of patients with fecal incontinence. On the basis of this experience, we have tried to create a con-
cept that merges current insight in causes and treatment options in a clinically useful algorithm. By apply-
ing the system of anamnesis and physical examination described in this article and expanding it with sim-
ple additional anorectal examination, in most patients, one can determine the type of fecal incontinence and

choose a targeted therapy.
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Introduction

According to the Rome IV criteria, fecal incontinence is
defined as the uncontrolled passage of fecal materials that
occurred at least two to four times in a four-week period for
the past six months [1]. Reported prevalence varies strongly,
that is, up to 15% in independently living adults and in-
creasing in (aging) patients living in care facilities [2-4]. Fe-
cal incontinence negatively effects quality of life, but only a
small percentage of patients consult a doctor or discuss their
complaints with family [4]. Embarrassment may play a part
in this.

In their excellent and comprehensive review recently pub-
lished by this journal, Maeda et al. [5-7] indicated how
many aspects should be considered in the analysis and man-
agement of fecal incontinence. Fecal incontinence can have
many causes, including disorders that cause fecal inconti-
nence in an intact continence mechanism, such as inflamma-
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tory bowel disease and overflow diarrhea. If we exclude
these secondary causes of fecal incontinence, current litera-
ture still lacks a structured pathophysiological model of the
clinical presentations of fecal incontinence. In this article,
we present a concept that merges current insight in causes
and treatment options in a clinically useful algorithm. We
have focused on fecal incontinence that has not been pro-
voked by conditions such as inflammatory bowel disease,
overflow diarrhea, malignancies, and neurological disorders.
However, that does not mean that the therapeutic options
cannot be considered in such circumstances.

Part 1: Physiology and Clinical Presentation of
Fecal Incontinence

The internal and external anal sphincters, combined with
the puborectalis muscle, are the major structures allowing
controlled closure and opening of the anal canal. The inter-
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A Pathophysiological Model for Fecal Incontinence

Internal anal sphincter (m. sphincter ani intemus)
+ continuation of the circular musculature of the colon

« thickens at the level of the linea dentata

* smooth muscle, involuntary

* generates + 80% of the anal resting tone

Plexus haemorrhoidalis superior

* AV-anastomosis at the level of the linea dentata
+ forms 3 cushions within the anal canal

*+ cushions seal the anal canal water- and airtight
* internal hemorrhoids if cushions are too big

External anal sphincter (m. sphincter ani internus)
* continuation of m. levator ani

* striated muscle., voluntary

* generates +20% of the anal resting tone

* ensures active closure of the anal canal

Characteristics of the anal sphincter complex and plexus hemorrhoidalis superior. Copyright: All illustrations

are illustrated on our request, are a reprint, and are previously published in the journal “Aging Academy” [29]. With per-

mission from the illustrator, we reuse these illustrations.

nal anal sphincter generates approximately 80% of the anal
resting tone. The external anal sphincter complements but is
mainly responsible for the anal squeezing pressure. The su-
perior hemorrhoidal plexus consists of three hemorrhoidal
pads that cause the water- and airtight seal of the anal canal.
Figure 1 summarizes the characteristics of the anal sphinc-
ters and hemorrhoidal plexus.

The puborectalis muscle: the often-forgotten pivot of the
continence mechanism

The puborectalis muscle, a striated muscle, is just as im-
portant if not more important to continence as the anal
sphincter complex is. As an anatomical part of the levator
ani muscle, the puborectalis muscle is largely autonomous.
With its origin and insertion at the pubic bone, the puborec-
talis muscle loops around the anorectal junction and, in rest,
creates an anorectal angle of 80° to 90° due to partial con-
traction. During straining, the contraction increases, causes
shortening of the puborectalis muscle, and creates a sharper
anorectal angle. This narrows the intestinal lumen at the
anorectal junction (Figure 2). The sharpening of the anorec-
tal angle forms the first barrier between the rectum and anal
canal. A second barrier in continence is formed by the pres-
sure of the anal sphincter complex combined with the hem-
orrhoidal pads.

Both anal resting tone and squeeze pressure, as well as
the functioning of the puborectalis muscle, can easily be de-
termined by digital rectal examination. The patient is posi-

tioned in a left lateral position, and the palmar side of the
examiner’s digit is placed on the anorectal junction. If the
patient squeezes, the digit is pushed ventrally if the puborec-
talis muscle is functioning. Additionally, during short sudden
increase in intra-abdominal pressure such as coughing or
sneezing, the puborectalis muscle reflexively contracts, as
with squeezing. Combined with the caudally directed in-
creased intra-abdominal pressure that further sharpens the
anorectal angle, the barrier between the rectum and anal ca-
nal increases. During a Valsalva maneuver (prolonged strain-
ing) during evacuation, the puborectalis muscle relaxes. The
lumen at the anorectal junction becomes less squeezed, and
the anorectal angle becomes obtuse (Figure 2). As a result
of the rectal contraction and the increased intra-abdominal
pressure, the rectal content can now be expelled unimpeded.
If one paradoxically contracts the puborectalis muscle dur-
ing defecation, one has an expulsion problem. This is called
spastic pelvic floor syndrome.

If the external sphincter is damaged, for example after
childbirth, one can often be reasonably continent if the pub-
orectalis muscle functions normally. However, the puborec-
talis muscle regresses after menopause. Some patients then
develop fecal incontinence a few years after menopause. A
connection with traumatic childbirth is often not made. If
the puborectalis muscle is also damaged during childbirth
and malfunctioning since, fecal incontinence is often imme-
diately present after birth.
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Figure 2. The anatomical position of the puborectalis muscle and the anorectal
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on our request, are a reprint, and are previously published in the journal “Aging

Academy” [29]. With permission from the illustrator, we reuse these illustrations.

The different clinical manifestations of fecal incontinence

The first step in the analysis of fecal incontinence is to
distinguish between spontaneous or passive fecal loss and
urge incontinence. Explain the differences to the patients,
and let them choose which complaint is most prominent. A
combination of complaints can occur, but placement of the
most prominent complaints in either category is important.
Fecal stress incontinence, like in urinary incontinence, al-
most never occurs because the short and sudden increase in
intra-abdominal pressure results in a puborectalis muscle
contraction that squeezes the anorectal junction and causes
the sharpening of the anorectal angle. However, a sudden in-
crease in intra-abdominal pressure can lead to a loss of rec-
tal contents in case of a very low anal resting tone and open
anus in combination with a malfunctioning puborectalis
muscle.

Spontaneous or passive fecal loss

Without having any urge, there appears to be solid feces
in the underpants [8-10]. This fundamentally differs from
soiling, which is merely fluid loss from the anal canal. The
spontaneous fecal loss often occurs after normal defecation
earlier that day or while exercising. Most patients also com-
plain regarding the need of large amounts of toilet paper to
clean the anus after defecation. Sometimes a combination
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with urge incontinence occurs.

Rectal examination is often normal in patients with spon-
taneous fecal loss. The anal resting tone and squeeze pres-
sure are normal, assuming that there is no simultaneous urge
component. During a Valsalva maneuver, one can see the
rectal mucosa descending, resulting in a mucosal prolapse
especially on the perineal side. The mucosal prolapse can be
partially or completely circumferential. When the muscle
layers of the rectum participate, there is rectal prolapse (Fig-
ure 3). If there is doubt regarding the existence of a mucosal
prolapse during consulting hour, the patient can be asked to
make an “anal selfie” at home during complaints.

Urge incontinence

Patients with urge incontinence experience an urge to
defecate but are unable to control it before they reach a toi-
let. Typically, there is no gradual building of the increase of
urge. The first feeling of an urge is immediately very in-
tense, and the time between the first urge and loss of stool
is often short. Most urge incontinence patients have a his-
tory of vaginal delivery with or without rupture. The use of
forceps during delivery increases the risk of developing urge
incontinence. Additionally, radiotherapy on the prostate or
anorectal region and anal surgical procedures can cause urge
incontinence.

Physical examination often shows a normal anal resting
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Figure 3. Difference between mucosal prolapse and rectal prolapse. Copyright: All illustrations are illustrated on our re-
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tone and a clearly reduced squeezing force. Sometimes a
sphincter defect is palpable (usually in the perineum in
women).

Magnetic Resonance Imaging (MRI) or endo-anal ultra-
sound (2D or 3D) can visualize lesions on the internal and
external sphincters. Anal manometry can confirm anal pres-
sures found with physical examination. With the use of an
inflated rectal balloon, rectal sensibility can be measured.
This is a combined outcome of the balloon volumes of the
first sensation, desire to defecate, and maximum tolerable
volume. In most patients with urge incontinence, reduced
sensibility appears to be present. The (difficult) determina-
tion of the pudendal nerve latency time does not appear to
be helpful [11].

Part 2: Treatment of Fecal Incontinence

Spontaneous or passive fecal loss

In case of passive fecal loss, treatment is aimed at pre-
venting the descent of the distal rectal mucosa. Rubber band
ligation is usually sufficient [12,13]. The anal resting tone is
largely generated by the internal sphincter and ensures the
retention of solid feces. The hemorrhoidal pads are impor-
tant for the water- and airtight seal. Damage to the hemor-
rhoidal pads can lead to fecal leakage, and therefore, it is
important that the rubber bands are placed just proximal to
the superior hemorrhoidal plexus. In case of the enlargement
of the hemorrhoidal pads, we speak of internal hemorrhoids.
The treatment for internal hemorrhoids is similar to the
treatment for rectal mucosal prolapse: by tightening the mu-
cosa immediately proximal to the hemorrhoids by rubber

band ligation, the hemorrhoids are pushed back into the
wall. If the mucosal prolapse is too large for rubber band
ligation, one can do a mucopexy or PPH-stapling. Schwand-
ner et al. [14] performed transanal surgery (either stapled or
Delorme mucosectomy) for rectal mucosal prolapse associ-
ated with fecal incontinence and obstructed defecation.
Functional outcome was good in 90% of the patients with
fecal incontinence but in only 28% of the patients with ob-
structed defecation. A rectopexy is indicated for rectal pro-
lapse. If the effect of (multiple sessions of) rubber band
ligation is insufficient and a mucosal prolapse still exists,
surgical intervention might be necessary. If there is no pro-
lapse or an invasive surgery to correct the prolapse failed,
one can try a balloon enema (see urge incontinence) and in-
continence panty liners. Thickening of feces can be counter-
productive: often having to push harder and, as a result,
more descending mucosa.

Urge incontinence

Dietary measures, medical treatment to thicken the stool,
and pelvic floor physiotherapy are often effective in mild
cases of urge incontinence [6,15]. If these treatment options
are not effective, sacral neuromodulation (SNM) or retro-
grade colonic irrigation can follow. In case of retrograde
colonic irrigation, approximately 1 L of lukewarm water is
introduced in the colon via a rectal cannula by the patient
sitting on the toilet. After the insertion, against the natural
direction of feces, a defecation reflex sets in. In fact, the pa-
tient is still incontinent, but the colon is now empty, and fe-
cal loss can no longer occur. The administration of a balloon
enema is less stressful and less effective because of the
small volume. In this case, 400 to 500 mL of liquid is in-
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Figure 4. Dynamic graciloplasty as a neo-sphincter. Copyright: All illustrations are illustrated on
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jected via a rectal cannula. The frequencies of these irriga-
tions vary per patient and are practice based. A specialized
incontinence nurse can instruct the patient for these irriga-
tions. Sphincter repair is only applied if a clear lesion is
seen on endo-anal ultrasound. In our institution, however, a
clear lesion is absent in more than half of our patients with
urge incontinence. The damage appears to be mainly neuro-
logical in nature. In addition, the long-term results of
sphincter repair are disappointing [16,17].

Another treatment option after failure of SNM and/or ret-
rograde colonic irrigation is an appendicostomy (Malone
stoma), through which antegrade colonic irrigation can be
effectuated. It is a small stoma of the appendix pulled to-
ward the abdominal wall and can be camouflaged more eas-
ily than a colostomy. The same idea of antegrade colon irri-
gation applies to a CHAIT-catheter, which is placed in the
cecum or proximal colon through endoscopy. A colostomy
is a last resort treatment, and fortunately, this is rarely nec-
essary.

Another rarely used surgical treatment is graciloplasty
[18]. In this technique, the gracilis muscle is used to create
a neo-sphincter. The muscle is prepared in the thigh, the
neurovascular bundle is left intact, and the muscle is
wrapped around the anus. An option is to stimulate the
gracilis muscle directly with a pacemaker, and this is called
dynamic graciloplasty (Figure 4). The pacemaker must be
switched off prior to defecation. In our clinic, we only use
graciloplasty without a pacemaker, also called nondynamic
graciloplasty, and only in case of predominantly passive fe-
cal incontinence combined with an anus that could be
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moved ventrally to nearly the pubic bone (see later).
Sacral neuromodulation

SNM is a successful treatment for urge incontinence [19].
Depending on sensory or motor response, an electrode is
placed in foramen S3 or S4. As a trial, the effect is meas-
ured by external pacing ambulatory over a period of three
weeks. If this proves to be effective (at least 50% less mo-
ments of incontinence), a permanent electrode and pace-
maker are implanted. With careful selection of patients,
74%-86% has a positive result [19]. Depending on the set-
ting, the pacemaker will last for five to seven years. A new
pacemaker can be connected to the electrode in situ. The
latest series of pacemakers are rechargeable and, just like
the newer leads, MRI resistant. SNM is a comfortable ther-
apy for patients and, compared to irrigation, is less onerous.
Therefore, in patients with urge incontinence after failure of
conservative treatment options, SNM is our preferred fol-
lowing treatment option.

SNM - mode of action

The effect on the squeeze pressure appears to be absent
[19,20]. Most authors today believe that a modulation of
rectal or upper anal canal sensation is likely [19]. The cere-
bral perception of fecal urge at a particular level of rectal
filling plays a central role in the continence mechanism. The
idea is that the responsible receptors are located in the rectal
wall, but the type and location of these receptors are still
under investigation. Because the feeling of rectal filling per-
sists after complete rectal excision with a colo-anal anasto-
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E Physiological situation

E Patients with Ul after SNM

Distension rectal wall
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Figure 5. A to d concern urge curves. Figure 5a normal situation. Figure 5b: patients with urge incontinence (UI). Fig-

ure Sc: patients with Ul after sacral neuromodulation (SNM). Figure 5d: patients with nonfelt urge (see later). The first

urge is felt at point A. Point B is the point where the external sphincter and the puborectalis muscle are overruled and def-

ecation/loss of stool occurs. The point between A and B is the time during which defecation can be deliberately delayed.
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Academy” [29]. With permission from the illustrator, we reuse these illustrations.

mosis [21], colon-pouch-anal anastomosis [22], or an ileal
pouch-anal anastomosis [23], this cannot be fully explained
by the receptors in the rectal wall. There are indications that
the pressure in the upper anal canal correlates better with
the sense of urge than the pressure in the rectum [24]. Dur-
ing labor, women often experience a feeling of fecal ur-
gency while the rectum is empty. Pressure from the child on
the pelvic floor and thus on the upper anal canal (or recep-
tors in the pelvic floor) could theoretically activate the same
receptors. Consistent with this is the momentary feeling of
urge when the rectal finger pulls the perineum caudally on
physical examination. The urge disappears immediately after
the pull has stopped. This sensation can be generated several
times in a row. An indication that the proximal anal canal
has its own role in sensing urgency is the finding that in pa-
tients with idiopathic fecal incontinence, SNM lowers the
threshold for inducing urge sensation from the proximal anal
canal [25].

How can we link these observations together?

Figure 5 attempts to apply this most held theory of sensi-
bility modulation in schematic form based on the clinical
observation after successful sacral neuromodulation. As indi-
cated above, most patients with urge incontinence have
anamnestic missing of the first part of their urge curve. The
first urge in patients with urge incontinence is felt with
larger filling of the rectum and is immediately very strong,
and because of the reduced anal squeeze, the period between
the first urge and loss of stool is short (see Figure 5B: the
time between points A and B is shorter). After a successful
therapy with SNM, they appear to have anamnestic, as it
were, regained part of that curve: in Figure 5C, the first
urge is felt earlier and is less intense than that before SNM.
The time that elapses during SNM between the first urge
and being unable to hold the stool is now longer, so they
have more time to reach the toilet (section AB in Figure 5

63



J Anus Rectum Colon 2022; 6(1): 58-66

C). Therefore, SNM does not result in higher squeeze pres-
sure but in more time to reach the toilet on time. The weak
external sphincter is thus only a part of a much more exten-
sive, mainly neurological, damage to the pelvic floor, for ex-
ample due to overstretching of the sacral plexus during de-
livery. Consistent with this, we see many patients with urge
incontinence without apparent anatomical muscle and/or
sphincter damage. In addition, there is no difference in suc-
cess in SNM between the groups with and without muscle
sphincter damage nor after a sphincter repair [26].

Part 3: Other Forms of Fecal Incontinence

Spontaneous loss without mucosal prolapse

There is a group of patients with spontaneous fecal loss
that does not meet the characteristics of the group with
spontaneous fecal loss as described in Part 2. This group
does not have a mucosal prolapse, and in this group, we
find a low anal resting tone and squeeze pressure, as well as
a reduced rectal sensation. Some of these patients have a
combined picture with urge incontinence. The puborectalis
muscle appears to play a major role in this form of sponta-
neous loss.

To perform its function, the anteriorly directed contraction
force of the puborectalis muscle must find a stable structure
on its path. If not, all structures are shifted ventrally, and the
pinch and kinking mechanism of the puborectalis muscle at
the anorectal junction does not function. The stable struc-
ture, a counter pressure point, is mainly formed by the
transversus perinei superficialis and the inferior diaphragma-
tis urogenitalis fascia. It is called the perineal body and can
clinically be recognized as the perineum (Figure 6). If an al-
ready flaccid anus (low resting tone) can easily be opened
ventrally, this stable structure appears to be damaged.

In this group of patients, the rectum normally fills with
feces. Owing to reduced rectal sensibility in this patient
group, this is not felt when the filling is not too large. A
slight contraction of the rectum will follow as a normal re-
sponse to filling. Because there are also a low resting tone,
poor squeeze pressure, and insufficient puborectalis muscle
function, spontaneous loss occurs: both the first (puborec-
talis muscle) and second (sphincter complex) lines are over-
ruled before filling/urge is felt at all. The mechanism works
the same as that with urge incontinence, except that the im-
pending loss is not felt: spontaneous loss as an unfelt urge
(see Figure 5D).

This form of spontaneous loss therefore has a different
cause compared with the loss due to the mucosal prolapse.
A logical consequence is to restore the counter pressure
point of the puborectalis muscle with this unfelt urge. This
is only useful if a rectal examination shows that the pub-
orectalis muscle itself still has contraction force. This can be
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properly assessed during a physical examination, as de-
scribed in Part 1.

On the basis of the above hypothesis, we performed a ret-
rospective study among our patients who underwent a non-
dynamic graciloplasty [27]. Thirty-one patients with pre-
dominantly passive fecal incontinence and an anus that
could be moved ventrally to nearly the pubic bone were se-
lected and were treated with a nondynamic graciloplasty.
Some of them also had complaints of urge incontinence, but
to a lesser extent. The graciloplasty was used to strengthen
the perineal body or ventral side of the anus.

At three months, 71% of the patients were successfully
treated for their passive fecal loss. At six months, the suc-
cess rate increased to 77%, and at 12 months, the results
dropped to 58% successfully treated for their passive fecal
loss. The decline in success rate was explained by one-third
of the patients not having a routine follow-up at one year.
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Figure 7. Clinical algorithm. Copyright: All illustrations are illustrated on our request, are a reprint, and are previously pub-

lished in the journal “Aging Academy” [29]. With permission from the illustrator, we reuse these illustrations.

After contacting these patients, the success rate increased to
81%. One of the patients developed an urge incontinence af-
terward, and this was not present preoperatively. Presum-
ably, first line reinforcement of the puborectalis muscle
eliminated the passive fecal loss, allowing further filling of
the rectum to a level where urge can be felt. Another expla-
nation may be that because of the graciloplasty, the anal
resting tone was increased to such an extent that not only
the passive loss but also the urge incontinence was cured in
some of the patients. Some of the patients whose urge in-
continence persisted postoperatively were successfully
treated with SNM. In Figure 5D, this presumed mechanism
is linked to the possible explanation on which, according to
most authors, the effect of SNM is based.

Urge incontinence due to decreased rectal compliance

Urge incontinence can also arise without a dysfunctional
continence mechanism. With a rigid rectum due to radiation,
a long-standing proctitis, or a status after low anterior resec-
tion (reduced capacity) or colo- or ileoanal anastomosis, a
rectal motor response on filling can overrule the normal
continence mechanism. With anal manometry and rectal sen-
sibility (now hypersensitive) measurement as mentioned
above, this type of urge incontinence can be distinguished
from the urge incontinence due to a reduced function of the
anal sphincter complex and/or puborectalis muscle and re-
duced rectal sensibility. In case of hypersensitivity of the

rectum with a normal continence mechanism, one can try to
apply biofeedback to influence awareness of the rectal sen-
sation. Through training with an intrarectal balloon, one can
be taught to feel a sensation of urge earlier. At the same
time, patients learn to contract the pelvic floor muscles im-
mediately and strongly in response to this early sensation.
The purpose of this biofeedback is twofold. First, going to
the toilet at an earlier stage prevents fecal incontinence from
occurring with further rectal filling. Second, if muscle train-
ing succeeds in making the pelvic floor muscles contract
more powerfully, the patient may be able to tolerate larger
volumes [28].

Conclusion

By applying the system of anamnesis and physical exami-
nation described in this article and expanding it with simple
additional anorectal examination, one can appoint the type
of fecal incontinence in most patients and choose a targeted
therapy. In Figure 7, this is summarized in an algorithm.
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