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Abstract: In recent years the number of patients with defecatory disturbances
has increased due to an aging population, stress, and other related factors. The
medical community has failed to focus enough attention on this condition, which
remains a sort of psychosocial taboo, enhancing patient anxiety. Defecatory distur-
bance classified according to cause and location can fall into one of four groups:
1) Endocrine abnormalities; 2) Disturbances of colonic origin that result from the
long-term use of antihypertensive drugs or antidepressants or from circadian
rhythm disturbances that occur with skipping breakfast or lower dietary fiber. Irri-
table bowel syndrome (IBS) and melanosis coli cases fall under this category;
3) Defecatory disturbance originating in the rectum (outlet obstruction syndrome).
Rectocele, rectal prolapse, concealed prolapse, mucosal prolapse syndrome, and
irritable rectal syndrome fall into this category. Pelvic descent and perineal descent
are often caused by a dysfunction of the pudendal nerves that innervate the atonic
levator ani muscle that forms the basis of the pelvis; and 4) Defecatory disturbance
caused by anal diseases such as hemorrhoids, anal fistulas, fissure, postoperative
complications, as well as other factors. The same individual may have more than
one of the complications listed above. Therefore, diagnosis by thorough examina-
tion is essential.

Key words: Dyschezia; Defecational disturbance; Pelvic descent;
Pudendal nerve neuropathy; Constipation; Diarrhea

main causes of defecation difficulty include:

Introduction
(1) aging itself; (2) appearance of latent dys-

Recently, the number of patients with consti- function due to aging; and (3) the effects of
pation, difficulty in defecation, or in turn diar- mental stress on the lower digestive organs.
rhea or fecal leakage has increased. The three Urinary incontinence has also been increas-

This article is a revised English version of a paper originally published in
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ing for similar reasons and has gained the
attention of both the media and the medical
community. However, fecal incontinence is still
regarded as somewhat taboo and the cause of
little focus even though many patients suffer
from the condition.

Seven years ago a group of doctors was
assembled to study coloanal dysfunction with
the aim of enhancing the medical science of
coloproctology through study of anal, rectal,
and colon dysfunction as a unified organ sys-
tem instead of the current approach in which
they are studied individually.

Pathogenesis of Disturbed Defecation

1. Endocrine abnormalities

Fecal disturbances can be caused by endo-
crine abnormalities. For example, hypothyroid-
ism is known to cause constipation and hypo-
adrenocorticism to cause diarrhea. In short, not
only the digestive organs should be considered
when dealing with fecal disturbances.

2. Disturbed defecation originating in the colon

Fecal disturbance of colonic origin can be
attributed to various etiologies. The etiology of
organic diseases such as tumors or enterocolitis
should be excluded and examined clinically
through barium enema, endoscopy, biopsy, and
bacterial culture.
(1) Constipation

Constipation is a condition that predomi-
nantly afflicts females including female babies.
With increasing age, insufficient exercise or food
intake decreases the motility of the intestines.
Long-term administration of antihypertensive
agents, anti-ulcer medicine, or antidepressants
may also reduce intestinal motility, leading to
constipation. Since many of these medications
should be continued to sustain patient health,
consultation with the prescribing physician is
necessary.

Intestinal motility is influenced in large mea-
sure by circadian rhythm. When eating break-
fast or drinking cold water, stimulation of the
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stomach is transmitted to the vagus nerves,
spinal cord, and pelvic splanchnic nerves. The
result is immediate peristaltic activity in the left
colon with the sudden descent of fecal matter
from the left colon into the rectum. These
events result in the desire to defecate. This
sequence of events is known as the gastro-colic
reflex, which works to produce smooth defeca-
tion with little or no straining. However, a dis-
turbed circadian rhythm that can occur with
skipped breakfast, inadequate sleep, or not
enough toilet time for complete evacuation
adversely affects the gastro-colic reflex.

Another cause of constipation is the low
residue content of currently available foods.
Decreased food intake, particularly a reduction
of ingested dietary fiber, reduces the intestinal
contents and stimulation of the intestines,
which can lead to constipation. Dieting for
weight control is considered to be one of major
contributing factors for constipation. In Japan,
hypotonic constipation has been the predomi-
nant type. In this case, constipation becomes
aggravated by a reduction in exercise, and ten-
dency of elderly patients to become depressed.
Yet another cause of disturbed defecation is
mental stress, in which abnormal stimulation
from the central nervous system is relayed to
the intestines via the sympathetic nerves, thus
leading to hypertonic constipation.

Irritable bowel syndrome (IBS) comprises
constipation type, diarrhea type, constipation-
diarrhea mixed type, and gas type. IBS has
been a major ailment in Europe and America,
but the number of cases is also on the rise in
Japan. Recently, Rome II was adopted as the
worldwide diagnostic criteria. IBS is defined as
the long-term symptoms of abdominal pain,
discomfort, disturbed defecation, and an abnor-
mally shaped stool.

In addition to the above-mentioned various
causes of constipation, one patient may present
multiple conditions which make resolution and
diagnosis of the pathogenesis more compli-
cated and adequate treatment difficult. There-
fore, while it is not always easy to determine



PATHOGENESIS OF DEFECATORY DISTURBANCES

Fig. 1 A case of melanosis coli accompanied with
early-stage carcinoma caused by long-term
intake of senna

the pathological condition of these patients,
this process is essential to adequate treatment.

Moreover, the effect of irritant laxatives as a
cause of hypertonic constipation should not be
ignored. For example, the long-term intake of
cathartics containing senna, which is contained
in almost all commercially available cathartics,
makes the intestine spastic, resulting in difficult
evacuation. Consequently, an increase in the
dosage of medication is needed which eventu-
ally results in the deposition of melanin in the
mucosa and a condition called melanosis coli
(Fig. 1). Severe melanosis coli is considered to
lead to anomalies in the intestinal motor neu-
rons. In the event that severe melanosis should
occur, it is necessary to discontinue the drug
and change to a more mild laxative.

(2) Diarrhea

Similar to cases of constipation, it is neces-
sary to establish the pathogenesis in diarrhea
patients. Lifestyle, diet, systemic complications,
and drug intake should all be thoroughly inves-
tigated. Tests including endoscopy, biopsy, and
in some cases, bacterial culture, should be per-
formed to exclude the organic diseases. Transit
time of the intestinal contents and the shape
and motility of the intestines should also be
measured by simultaneous intake of a small
amount of barium and markers administered

Fig. 2 Contrast medium and markers for examination of
intestinal transit
At breakfast, lunch, and dinner, 10ml of barium
and each of 3 markers of one knot, two knots, and
three knots are taken simultaneously. Abdominal
X-ray is taken the next morning.

(Fig. 2). Analysis of patient mentality is also
important and the cooperation of case-workers
is needed when appropriate.

3. Defecatory disturbance of rectal origin

Rectally induced difficulty in defecation can
be attributed to various pathological condi-
tions that originate in the rectum.

Rectocele is a sort of slackening of the
rectovaginal wall. This wall becomes thinner or
slack and feces accumulate in the anterior
pocket just above the anus resulting in difficult
evacuation (Fig. 3). This phenomenon tends to
occur almost solely in females in multipara,
although it can also occur in nullipara.”

A classic symptom of this condition is the
evacuation of feces by digital pressure against
the posterior wall of the vagina. Digital exami-
nation reveals that the anterior wall of the rec-
tum just above the anus is pouch-shaped. In
most cases, the pouch extends to the lower part
of the anus, that is, the anterior sphincter
muscle, and is accompanied by dysfunction of
the anterior sphincter.

Rectal prolapse is increasing in the elderly,
which is a prolapsed rectum that protrudes out-
ward causing dilation of the sphincter muscle,

JMAJ, September 2003—Vol. 46, No. 9 369
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Defecation in rectocele

Normal defecation

Fig. 3 Naturd defecation and defecation in arectocele patient
With normal defecation, the rectum runs along the
anterior surface of the sacrum and coccyx. Feces
descend along the rectum and are evacuated once
curved backward at the superior border of the sphinc-
ter muscle. In rectocele, the anterior wall of the rec-
tum isthin, forming a pouch at the frontal side. Since
feces tend to accumulate in this pouch, the patients
have difficulty in defecation even when they strain
themselves.

resulting in sphincter dysfunction and fecal
leakage. If the degree of sphincter dysfunction is
severe, treatment becomes necessary. Diagnosis
of rectocele is difficult if based only on observa-
tion thus defecography must be performed.

Concealed prolapse is invagination of the
rectal wall inside of the rectum fecal passage
that creates an anomalous fecal passage. How-
ever, the diagnosis should not be made hastily
unless symptoms and findings specific to this
disease are ascertained, even if conventional
images are observed on X-ray.

Solitary ulcer of the rectum occurs when an
ulcer covered with scar tissue develops at the
rectum, resulting in stimulation of the rectum
to produce a sensation of incomplete evacua-
tion accompanied by pain or hemorrhage.”
Pathologically this shows specific fibromus-
cular obliteration.

Mucosal prolapse syndrome (MPS) mani-
fests itself as polypoid lesions developing on
the anterior wall of the rectum, that produce
difficult evacuation as well as discomfort, a
sensation of incomplete evacuation, and hem-
orrhage. MPS tends to occur in people that
strain during excretion. When the mucosa
becomes detached, it results in a solitary ulcer
of the rectum as mentioned above.
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Irritable rectum syndrome is characterized
by a sensation of incomplete evacuation, diffi-
cult evacuation, discomfort, and fecal abnor-
mality. This syndrome accompanies IBS, and
difficult evacuation continues even after IBS is
controlled by conservative therapy. Upon digi-
tal examination, the rectum shows spasm and,
in many cases, there is an accumulation of feces
that look like scybala or thin ribbons. To exam-
ine this disease, a rectography is performed by
injecting a small amount of barium into the rec-
tum before defecation. The patients are made
to evacuate stool to determine whether feces
have yet to be evacuated, or there is only the
sensation of incomplete evacuation. Observa-
tions are also made on whether the patients can
actually evacuate the feces and also whether
they have a spastic rectum. The pathogenesis of
this disease is thought to be related to dysfunc-
tion of the pelvic splanchnic nerves which
innervate the rectum and is often difficult to
treat.

Descent of levator muscles, intrapelvic or-
gans and the perineum results when connective
tissues within the pelvis or perineum become
fragile and stretched. Rectal prolapse, anal
prolapse, rectocele, uterine prolapse, vaginal
prolapse, or bladder prolapse can occur alone
or in combination. Examination through simul-
taneous imaging of various pelvic organs
should be performed to determine any abnor-
mal positioning of these organs.”

Behind descent of one intrapelvic organ,
there exist descents of other organs. The de-
scended organ consists of anteriorly positioned
urinary organs, centrally positioned reproduc-
tive organs, and posteriorly positioned diges-
tive organs. The above-mentioned rectocele,
concealed prolapse, and mucosal prolapse syn-
drome are also included in the broader cat-
egory of this pathological condition. Even when
one disease is treated, another can appear, in
succession. Therefore, comprehensive determi-
nation by thorough history taking, and exami-
nation is important to reveal the true patho-
logical condition.
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Perineal descent is caused by loosening of
the levator ani that forms the pelvic floor. In
this case, even if the patient strains during
evacuation, only the levator ani descends and
enhancement of the intraabdominal pressure
necessary for fecal evacuation is not attained.

The cause for the descent of various intra-
pelvic organs lies in their fragility and in the
destruction of connective tissues supporting
these organs. The result is difficult feces evacu-
ation which leads to further excessive straining,
creating a vicious cycle. Another fundamental
cause of descent of intrapelvic organs is dam-
age to pudendal nerves. Damaged pudendal
nerves cause reduced tonicity and descent of
the levator ani muscle, and overextension and
dysfunction of the pudendal nerves. The recov-
ery of damaged pudendal nerves is almost im-
possible and therefore, early treatment for the
prevention of this descent is important.

In addition to the above-mentioned imaging
of various organs, tests for sensory and motor
disturbances of the rectum, anus and spinal
cord should be comprehensively performed
and an exact diagnosis should be made. In seri-
ous cases, surgical treatment that elevates the
various descended pelvic organs, including the
levator ani, is indicated. In moderate cases,
electric stimulation and biofeedback therapies
should be performed.

4. Difficult defecation of anal origin

Finally, difficult defecation caused by anal
disease will be discussed. Various anal diseases
can cause difficult evacuation if they are severe
in degree.”

With hemorrhoids, the most frequent among
the three main anal diseases, anal prolapse
causes occlusion of the anus and leads to diffi-
cult evacuation. The more the patient strains,
the more serious the prolapse becomes and a
vicious cycle has begun.

In anal fissure, the second most frequent anal
disease found more frequently in females, diffi-
cult evacuation occurs due to stenosis of the
anus.

In deep anal fistula, dysfunction of the
sphincter muscle or rectum occurs.

Moreover, after anal surgery, postoperative
complications such as Whitehead anus, mucosal
prolapse, and stenosis, and severance or loss of
the sphincter muscles may also lead to difficult
evacuation or leakage.

These various anal diseases and postopera-
tive complications have not really been consid-
ered as causative factors of difficult evacuation.
However, according to Tsuji ef al.,” tonicity of
the sphincter muscle remarkably decreases
after the age of seventy, and fecal leakage
appears eventually.

Therefore, in anal surgery, sufficient care
should be taken to prevent future dysfunction.

Moreover in females, many cases of anal
dysfunction result from rupture or overexten-
sion of the sphincter muscles during delivery.
And in these cases, anal dysfunction appears as
fecal leakage with aging. This disturbed func-
tion is often aggravated by pudendal nerves: in
many female cases, loss or damage of the puden-
dal nerves is caused by friction of the nerve
caught between the inner surface of the pelvis
and the head of the neonate during delivery.

Conclusion

Difficulty in evacuation has been repre-
sented as simple constipation or diarrhea; how-
ever, these conditions are actually much more
complex. Further comprehensive studies on
the pathology underlying these conditions will
provide the only relief to the many people suf-
fering from these diseases.
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Abstract: Detailed assessment of clinical symptoms is the first and most impor-
tant step for the accurate diagnosis for patients complaining of defecatory dysfunc-
tion. Organic diseases such as colorectal cancer and inflammatory bowel disease
should then be ruled out with physical examination including digital rectal examina-
tion, proctoscopy, colonoscopy, and double contrast enema. Diabetes, endocrine
disease, and disorders of nervous system are possible causes of defecatory dys-
function. Physiological tests include transit time measurement, anorectal manom-
etry, anorectal sensory tests, rectoanal inhibitory reflex, and defecography. Since
currently available physiological tests are not perfect as diagnostic modality, the
results should be carefully correlated with clinical symptoms. Furthermore, psycho-
logical and psychiatric assessment is very important in determining the indication
for aggressive treatment such as surgery.

Key words:
Defecography

Introduction

Diagnosis of impaired defecatory function is
commenced with detailed history-taking, vis-
ual inspection, palpation, and anoscopy. These
basic diagnostic procedures are the most im-
portant tools for the accurate diagnosis. Then,
colonoscopy and barium enema should be per-
formed to exclude organic diseases. Physiolog-
ical tests are performed as the final step to
explore the mechanism of symptoms. In the

Anorectal physiology; Anal manometry; Anorectal sensation;

treatment of impaired defecatory function, the
evaluation of psychological and psychiatric
conditions is also essential. In this article, we
describe various physiological tests and their
abnormalities associated with diseases and
conditions presenting symptoms of impaired
defecatory function.

History

Symptoms of impaired defecatory function

This article is a revised English version of a paper originally published in

the Journal of the Japan Medical Association (Vol. 127, No. 4, 2002, pages 508-511).

The Japanese text is a transcript of a lecture originally aired on November 6, 2001, by the Nihon Shortwave
Broadcasting Co., Ltd., in its regular program “Special Course in Medicine”.
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are those such as frequent bowel movement,
fecal incontinence and soiling (involuntary
leakage of a small amount of stool), constipa-
tion, evacuation difficulty, defecatory urgency
(difficulty in deferring defecation), and tenes-
mus, and are closely correlated with their
mechanisms. Frequent bowel movement, fecal
incontinence, defecatory urgency, and tenes-
mus suggest impaired anal sphincter function,
decreased rectal capacity or impaired discrimi-
nation between feces and flatus by the anal
canal mucosa. Constipation and difficult evacu-
ation suggest delayed intestinal transit or
anorectal outlet obstruction.

Some symptoms are associated with organic
diseases of the anorectum. Others occur after
anorectal surgery. In addition, endocrine dis-
eases such as diabetes mellitus and hyper- or
hypothyroidism, and systemic neurological dis-
orders also cause symptoms of impaired
defecatory function. In such cases, treatments
of diseases that impair defecatory function are
mandatory as well as the treatment of impaired
defecatory function itself.

Physical Examination and Endoscopy

Visual inspection, palpation, and digital ex-
amination may reveal organic diseases such as
hemorrhoid, anal fistula, rectal cancer, and rec-
tal prolapse. Colonoscopy and barium enema
should be performed routinely to exclude large
bowel cancer and inflammatory bowel disease.

Physiological Tests for
Defecatory Dysfunction

1. Transit study

Transit study is indicated in patients com-
plaining of diarrhea or constipation. Sequential
abdominal x-ray following oral administration
of radio-opaque markers (commercially avail-
able in US; Fig. 1) is a simple and useful test.
Many patients complaining of diarrhea or con-
stipation have normal intestinal transit times."
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Fig. 1 Radio-opague markers used for intestinal
transit study.
Three shapes (ring, tri-chamber and double
D) are commercially available in the United
States.
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Fig. 2 Vaues and findings recorded in anorectal
manometry

2. Anorectal manometry

Anal sphincter is constituted of the internal
anal sphincter, which is a smooth and involun-
tary muscle, and the external anal sphincter,
which is a striated and voluntary muscle.
Anorectal manometry quantifies functions of
these two muscles.

With patients in the left lateral position, a
pressure sensor is inserted into the rectum.
Asking patients to relax the anus, the pressure
sensor is gently pulled out from the rectum.
When the pressure sensor enters the high-
pressure zone (HPZ) formed by the internal
anal sphincter, a rise in pressure is recorded.
The highest pressure in the HPZ at rest is
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maximum resting pressure (MRP), and the lon-
gitudinal length of the HPZ is the functional
length of the anal canal. In HPZ, a small regu-
lar change in pressure with approximately 15
cycles per second, termed basic rhythmic wave,
shows the activity of the internal anal sphincter
at rest (Fig. 2).

The internal anal sphincter prevents leakage
of rectal content at rest. Fecal incontinence
and soiling in the early postoperative period
after rectal resection for rectal cancer and
ulcerative colitis are thought to be due to the
impaired function of the internal anal sphinc-
ter.? Decreased MRP, shortened functional
length of the anal canal, and diminished ampli-
tude and frequency of basal rhythmic wave are
recorded. In contrast, patients with hemor-
rhoids and those with chronic anal fissure have
increased MRP due to a spasm of the internal
anal sphincter.

The external anal sphincter function is evalu-
ated by maximum squeeze pressure (MSP),
which is the highest pressure recorded during
maximum voluntary contraction of the pelvic
floor muscles, with the pressure sensor mobi-
lized within HPZ. The external sphincter pre-
vents fecal leakage when the rectum is dis-
tended due to the arrival of flatus or feces, or
the rise in intra-abdominal pressure due to a
change in posture or coughing. Severe impair-
ment of the external sphincter function causes
fecal incontinence. Injury to the external
sphincter due to obstetric trauma and oper-
ation for complex anal fistula, and damage
to the pudendal nerve are associated with
decreased MSP.

Prolonged and ambulatory recording of anal
pressure using a portable system equipped with
micro-tip pressure transducer and digitrapper
has made it possible to evaluate the influence
of activities such as diet and sleep on anal
pressure.”

3. Other methods for evaluation of
the anal sphincter function
Ultrasonography of the anal sphincters has

an advantage of minimal invasiveness and the
ability to identify sphincter defect and tear.”
Electromyography is useful in discriminating
causes of impaired external anal sphincter func-
tion being neurogenic or myogenic. Anismus,
which is a paradoxical contraction of the exter-
nal anal sphincter during attempt of defecation
resulting in difficult evacuation, is also detect-
able with electromyography. Pudendal nerve
terminal motor latency is measured using a
dedicated endo-anal probe, the tip of which is
equipped with an electrode stimulating the
pudendal nerve and the root of which has
an electrode recording the contraction of the
external anal sphincter.” Prolonged motor
latency suggests pudendal neuropathy.

4. Sensory tests of the rectum and anus

The measurement of sensory threshold,
maximum tolerable volume, and compliance is
commonly performed as a test of rectal sensa-
tion. A latex balloon is placed in the rectum
and inflated with air. Sensory threshold is the
inflated volume when a subject first feels the
presence of flatus in the rectum. After this sen-
sation spontaneously disappears, the patient
begins to constantly feel the presence of flatus
if the inflation of the balloon is continued. Fur-
ther inflation of the balloon finally becomes
impossible because the subject feels a strong
desire to evacuate or discomfort. The volume
of the balloon at this situation is the maximum
tolerable volume. Rectal compliance is calcu-
lated by recording the change in intra-rectal
pressure during the inflation of the balloon.

Patients after rectal resection for disease
such as rectal cancer have decreased sensory
thresholds and maximum tolerable volume,
resulting in frequent bowel movement.” In
contrast, these values are abnormally increased
in some patients with chronic constipation or
megarectum.

Anal canal sensation is a somatic sensation
conducted by sensory fibers of the pudendal
nerve. This sensation is important in the dis-
crimination of the content entering the rectum,
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