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Chronic constipation is a frequently diagnosed heterogeneous pathology that significantly impairs the quality of
life in all population groups and its frequency increases with age. It commonly affects up to 10—15 % of the popu-
lation. There are numerous classifications of constipation due to a great number of disorders that cause it. The types
of constipation are identified based on the etiology or mechanism of its development. Different criteria are used to
specify the categorization of constipation, but it is still difficult to find one general classification including all types
of constipation. The Rome IV criteria categorize disorders of chronic constipation into four subgroups. The treat-
ment depends on the subtype. The significant increase of constipation cases is observed nowadays. This disorder is
facilitated by a sedentary lifestyle, insufficient amount of fiber and fluid in the diet, a wide range of diseases that
directly lead to the development of chronic constipation, congenital and acquired pathologies, abnormal intake of
laxatives and opioids or a combination of these factors. Despite numerous publications on slow transit constipa-
tion, the latter is still the subject of research for many specialists. A lot of recent scientific works have been dedi-
cated to the immunohistochemical studies of interstitial pacemaker cells. The numbers of markers they express
were found. Consequently, the investigations of modern scientists are aimed to develop and implement new labo-
ratory methods for determining the indications for surgical treatment depending on a diagnosed disorder of the
intestinal neurophysiology. These methods will ensure a differentiated selection of patients for surgical treatment.
The step approach to the diagnosis of chronic constipation allows choosing an adequate treatment method in
order to improve symptoms, the quality of life, and patient satisfaction. The literature review indicates that surgery
still remains the most radical treatment method for patients with slow transit constipation.
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Particular attention to constipation syndrome has
been paid since the middle of the 19th century. The
first articles on this problem appeared in the sci-
entific medical periodicals. Most of them were de-
scriptive and included the clinical cases from the
medical practice and the results of autopsies. Much
attention was paid to the clinical picture and such
treatment methods as cleansing enemas and various
herbal medicines.

At the beginning of the 20th century, Sir William
Arbuthnot Lane, a famous Scottish physician and
scientist, firstly described refractory chronic disease
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in women and paid attention to its clinical picture,
proposed to treat them surgically. In tribute to the
scientist, this type of constipation is called «Lane's
disease» [11]. In 1905, the possible causes of consti-
pation syndrome were analyzed, and the character-
istic clinical symptoms were described [49].

Thus, the history of chronic constipation treat-
ment began in the depths of centuries. The scientists
correctly identified the main links in the develop-
ment of the disease, and gave them accurate descrip-
tions. In those scientific works, previously unknown
mechanisms of constipation were revealed, and new
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classifications were introduced. However, to this
day, many scientific discoveries on pathogenesis and
treatment of chronic constipation are still made.

Chronic constipation commonly affects up to
10—15 % of the population and impairs the quality
of life. There are numerous classifications of consti-
pation due to a great number of disorders that cause
it. The types of constipation are identified based on
the etiology or mechanism of its development. Dif-
ferent criteria are used to specify the categorization
of constipation, but it is still difficult to find one
general classification including all types of consti-
pation. The Rome IV criteria categorize disorders of
chronic constipation into four subgroups: (a) func-
tional constipation, (b) irritable bowel syndrome
with constipation, (¢) opioid-induced constipation,
and (d) functional defecation disorders, including
inadequate defecation propulsion and dyssynergic
defecation. The first-line management for these
disorders is focused on diet, lifestyle and the use of
standard over-the-counter laxatives. The treatment
is provided according to the subtype [6].

Constipation is defined as difficulties in defeca-
tion: infrequent bowel movements, hard or lumpy
stools, excessive straining, and sensation of incom-
plete evacuation or blockage and, in some instances,
the use of manual maneuvers to facilitate evacua-
tion. Acute symptoms typically last up to one week
and are commonly precipitated by a change in diet
and /or lifestyle (low fiber intake, decreased physi-
cal activity, stress, etc.). Chronic constipation is
commonly defined by symptoms that persist up to
3 months [48].

Epidemiology
The prevalence of chronic constipation ranges from
3% to 27 % [76].

The global prevalence of chronic constipation has
been estimated as 14 % based on a large metanaly-
sis of 45 surveys, comprising 261,040 adults [80]. In
healthy people constipation occurs occasionally as
a result of diet, traveling or emotional factors. Fe-
males, aged patients and low socioeconomic status
patients are affected by chronic constipation more
commonly [14, 80]. The population-based survey, us-
ing the Rome IV diagnostic questionnaire, revealed
the following data: the prevalence of chronic consti-
pation is approximately 9 %, with ~ 6 % of functional
constipation (FC) and the remaining 3 % split evenly
between irritable bowel syndrome with constipation
(IBS-C) and opioid-induced constipation (OIC)
[61]. A global epidemiological study of functional
gastrointestinal disorders is currently underway.
Functional defecation disorders, such as inadequate
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defecatory propulsion and dyssynergic defecation,
always require special diagnostic methods [48, 72]

Constipation may be a symptom of different eti-
ologies, and for this reason, many diagnostic ap-
proaches and treatment options are available, rang-
ing from simple lifestyle changes and general mea-
sures to sophisticated pharmacological treatments
and surgical intrusions. [56, 58, 74] The prevalence
of chronic constipation increases with age [19, 82]
and consequently is expected to rise over the next
few years [81]. European Society of Neurogastroen-
terology and Motility (ESNM) decided to develop
European guidelines to improve the quality of life
in patients suffering from common functional and
motor disorders. The ESNM guidelines for chronic
constipation were also discussed.

Predominance of females in the prevalence of con-
stipation was mostly reported by different authors
[62]. According to the studies, the mean female/
male ratio was 1.78 (median 1.58), but differed ac-
cording to the definition of constipation (1.7 for
Rome I, 1.8 for Rome I, and 2.3 for self-reporting of
constipation). The epidemiological study in patients
with functional constipation based on Rome III Cri-
teria also showed a higher prevalence in female stu-
dents (17.4 %) than in male students (12.5 %) [52].

Hormonal factors play a significant role in con-
stipated women: luteal phase of the menstrual cycle
and the effect of progesterone in pregnant women,
pelvic floor muscles damage during childbirth or
gynecological surgery. Premenopausal and older
women were also compared in order to measure
a colon transit time. Premenopausal women aged
25—49 years were shown to have a longer transit
time than older women (64.0 vs 59.5 hours; differ-
ence 4.6 hours, 95 % CI 1.1—8.1 hours) [32, 67]. The
latter means less pronounced gender differences in
constipation prevalence in the older population.

Genetic factors may also play a role in FC [16].
Patients with a positive family history of FC
showed younger age at onset (median 11—20 years
vs 21—30 years, p<.001) and longer duration of
constipation (20+14 vs 15+13; p=0.016). Much
more complications, such as symptomatic hemor-
rhoids, anal fissure and rectal prolapse (54.2% vs
40.4 %, p=0.034), fewer precipitating factors lead-
ing to the onset of constipation (35.6 % vs 49.1 %,
p=0.037), and more frequent use of digital evacua-
tion (27.1 % vs 13.2 %, p=0.008), were observed in
patients with a positive family history of FC. W. Os-
twani et al. [60] showed significantly higher rates of
constipation in parents of children with functional,
habitual constipation than in controls (30 % vs 7%
and 42 % vs 9 %, respectively; p=0.001). Thus, in-
dividuals of lower social, economic, and educational
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levels have a tendency toward higher constipation
rates [13]. Additionally, according to another scien-
tific study [53], constipation correlated with a low
maternal educational level (1.60; 1.08—2.35). All of
the abovementioned can be related to less consump-
tion of fiber, fruit, and vegetables in low socioeco-
nomic status groups [1].

Pathophysiology

Different pathophysiological mechanisms may lead
to FC. Constipation can be classified into three cat-
egories: functional defecatory disorders, normal co-
lonic transit, and slow colonic transit (STC) [76].

The pathophysiology of constipation, in particu-
lar STC, is not completely studied even nowadays.
To understand the causes of defecation disorders, it
is necessary to know its mechanism. The normal act
of defecation requires a series of synchronized ac-
tions, including relaxation of puborectalis muscles,
pelvic floor lowering with anorectal angle straight-
ening, inhibition of segmental intestinal peristalsis,
contraction of anterior abdominal wall muscles and,
finally, relaxation of the external anal sphincter
with further expulsion of fecal masses. Colorectal
motility disorders presenting with constipation
include slow-transit constipation (STC, colonic
inertia), pelvic floor dysfunction and combination
syndromes. Although sometimes it is impossible to
draw a clear distinction between these factors [66].

STC typically affects young women, with the on-
set of symptoms before 25 in most cases. Etiopatho-
genesis of STC is not clear. Pelvic floor dyssynergia
(anismus) is described as inappropriate contraction
or failure to relax the pelvic floor during the at-
tempt to defecate. T. Wedel et al. [88] reported that
the colonic motor dysfunction in STC is associated
with quantitative alterations of the enteric nervous
system (oligoneuronal hypoganglionosis), which
cannot be detected just by submucosal biopsy be-
cause they primarily affect myenteric plexus and
external submucous plexus.

The pathogenesis of the slow-transit type of mo-
tor-evacuation disorders can be represented by the
suppression of the intestinal motor activity which,
in turn, slows down the transit of the contents. As
a result, we observe an increase in the contact time
of the intestinal contents with the mucous mem-
brane, in the reabsorption of fluid with preserved
epithelial transport, as well as in the bacterial fer-
mentation of unabsorbed carbohydrates. A change
in viscosity and a decrease in the volume of intesti-
nal contents weaken the sensory sensitivity of the
intestinal wall to tension, and inhibit its transit,
thus slowing down the vicious circle.
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The prolonged time of the presence of feces in the
intestine leads to its thickening and decreased size,
resulting in insufficient pressure on the rectum nec-
essary for defecation reflex. Accordingly, this group
of patients requires more pressure for defecation
than healthy people. Various physiological and his-
tobiochemical studies have been carried out in or-
der to explain the phenomenon of slow-transit con-
stipation: a decrease in cholinergic and an increase
in adrenergic responses [85]; weak gastrointestinal
reflex [36]; dyssynergy of rectosigmoid intestinal
activity [7]; neurodegeneration [38] of the intesti-
nal wall in the myenteric plexus ganglia and inter-
stitial cells of Cajal (ICC; Latin interstitium — in-
terval) [89]; abnormalities of intestinal neurotrans-
mitters, such as substance P of vasoactive intestinal
peptides [45, 77], nitric acid [45, 84]. With regard
to the neuropathological aspects of chronic consti-
pation, the intestinal nervous apparatus plays the
main role. Cajal cells are very important in impaired
intestinal motility in chronic slow-transit constipa-
tion. The role of ICC was analyzed in STC patients,
with a focus on motility. They found a significantly
decreased volume of ICC in all layers of sigmoid co-
lonic specimens in STC patients compared to con-
trols. Neuronal structures within the colonic circu-
lar smooth muscle layer were also decreased. Inter-
stitial cells of Cajal are cells that play an important
role in the control of spontaneous motility of the
gastrointestinal tract (GIT) and serve as pacemak-
ers that set the frequency for slow waves of electri-
cal potential for smooth muscle, which determine
the frequency of peristalsis in various parts of the
gastrointestinal tract [39].

Interstitial cells of Cajal are derivatives of the
mesenchyme, localized in the interstitium between
nerve endings and smooth muscle cells. Electro-
physiological evidence of these cells in establish-
ing the slow waves rhythm of smooth muscles was
obtained at the end of the 20th century. Interstitial
cells of Cajal are found in all parts of the digestive
tract from the lower third of the esophagus to the
internal sphincter of the anus and are widely repre-
sented in loose connective tissue. Interstitial cells of
Cajal are represented by networks associated with
the smooth muscles. They have close connections
with the nerves that provide innervation. The mor-
phological studies suggest that the functions of ICC
in the organs of the digestive tract are as follows:

generation of slow waves in smooth muscles (de-

scribed below);

spread of electrical phenomena in the tissues of

organs;

role of intermediates in neuromuscular transmis-

sion.

69



I.M. Leshchyshyn et al.

In patients with chronic slow-transit constipa-
tion, which requires surgery due to its resistance to
conservative therapy [30], the histology of resected
bowel sections showed a significant decrease in the
neurons number (due to the phenomenon of apop-
tosis) and ICC compared to control group, as well
as a significant decrease in the number of intestinal
glial cells (EGC) in the intermuscular and submu-
cosal plexuses not due to apoptosis [8].

Ahypothesis about a disturbance of the gut — brain
interactions presents various factors of relevance that
include visceral hypersensitivity, abnormalities in
sensory/motor function, delayed colonic transit, and
altered central perception [6]. Thus, in the instance
of OIC, the cause is directly linked to the agonism of
opioid receptors in the gastrointestinal tract leading
to the reduced intestinal secretion and motility. OIC
was introduced as a new diagnosis in the Rome IV
disorders of chronic constipation. However, the Rome
IV working committee opted to include OIC to help
facilitate its recognition and aid further research [24].

Diagnostic methods

Anamnesis vitae, anamnesis morbi, complaints and
physical examination are mandatory for evaluation
of patients with constipation. The main aim of addi-
tional diagnostic procedures is exclusion of anatom-
ic (colonoscopy, barium enema) and extracolonic
causes of constipation. The next step is a 6-month
conservative treatment, including dietary modifica-
tions, physical exercise, behavioral and pharmaco-
logical therapy. In case of failure to manage the prob-
lem, a referral to colonic and anorectal physiologic
testing should be considered.

Chronic constipation is evaluated similarly to any
other gastrointestinal complaint. That’s why, its or-
ganic etiology (i.e., colorectal cancer, inflammatory
bowel disease) should be initially excluded. A clini-
cal history, gastrointestinal examination and basic
laboratory tests are necessary. Further investiga-
tions to diagnose an organic pathology should then
depend on whether warning signs are present [48].

If patients had symptoms of chronic constipation in
the last 3 months (with the onset of at least 6 months
prior to it), and no organic gastrointestinal pathology,
they can be categorized according to the Rome IV cri-
teria into one of the following diagnoses [48, 70].

a. Irritable bowel syndrome with constipation
(IBS-C) — manifested by abdominal pain at least
1 day per week, where the pain is associated with at
least two of the following:

change in stool frequency — toward infrequent

bowel movements;

change in stool form — toward harder stools;
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related to defecation.

Patients have to report changes, when they have
abnormal stools, to detect constipation and diag-
nose IBS-C.

b. Functional Constipation (FC) — these pa-
tients do not fulfill the criteria for IBS, because
abdominal pain is absent/not predominant or oc-
curs less than 1 day per week. Patients, who con-
sume opiates, should be excluded from a diagnosis
of functional constipation as they rather fit within
the realms of opioid-induced constipation.

The symptoms of FC must include two or more
of the following:

straining (more than 25 % of defecations);

lumpy or hard stools (BSFS type 1 or 2), more

than 25 % of defecation;

sensation of incomplete evacuation (more than

one-fourth (25 %) of defecations);

sensation of anorectal obstruction/blockage

(more than one-fourth (25 %) of defecations);

manual maneuvers to facilitate more than one-

fourth (25 %) of defecations;

fewer than three spontaneous bowel movements

per week.

c. Opioid-induced constipation — symptoms of
constipation occur after initiating, changing, or in-
creasing opioid therapy.

d. Functional defecation disorders (inadequate
defecatory propulsion and dyssynergic defeca-
tion) — the criteria for IBS-C or FC, features of im-
paired rectal evacuation as demonstrated by two of
the following three tests:

- abnormal balloon expulsion test;

abnormal anorectal evacuation pattern with ano-

rectal manometry (or anal surface electromyog-

raphy (EMG);

impaired rectal evacuation on defecography, but

without structural lesions.

The Bristol Stool Form Scale (BSFS) is a vali-
dated tool for stool consistency assessment because
stool consistency has been shown to be a more reli-
able indicator of colonic transit than stool frequen-
cy. There are seven types of stools [48]:

type 1 and 2 — hard or lumpy stool;

type 6 and 7 — loose or watery stool.

The presence of other gastrointestinal symptoms
(e.g., abdominal pain, bloating, and vomiting) or
warning symptoms, which include unintentional
weight loss, rectal bleeding and a family history of
colorectal cancer or inflammatory bowel disease,
have to be assessed [1]. Also, we must take into
consideration some neurological disorders, such as
Parkinson’s disease, or medications, such as opiates,
calcium channel blockers, and tricyclic antidepres-
sants, that can be manifested by constipation.
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According to most studies, straining, hard stools,
abdominal discomfort, bloating, infrequent bowel
movements, and feeling of incomplete evacuation
after bowel movement were frequent symptoms of
chronic constipation. [42] Patient Assessment of
Constipation Symptoms (PAC-SYM) question-
naire or the Bristol stool scale help to provide the
clinical evaluation of patients with constipation [6].

The Rome IV criteriainclude the following symp-
toms: (a) straining; (b) hard stools (Bristol 1-2); (¢)
sensation of incomplete evacuation; (d) sensation
of anorectal obstruction; (e) need for manual ma-
neuvers to facilitate evacuation; and (f) less than 3
spontaneous bowel movements per week [56].

The authors suggest the application of the 25 %
rule (a symptom present in 25% of stool move-
ments) to all symptoms to facilitate the use of the
criteria in the clinical setting [61, 75, 78, 90].

As mentioned in the Rome IV criteria, function-
al bowel disorders are an only part of the disorders
with great overlap in clinical practice. Bloating
and abdominal pain are typical for constipated pa-
tients. According to the recent recommendations,
the diagnosis of IBS should be considered only in
patients with abdominal pain [9, 10, 56, 83]. But
the problem arises as a result of lack of objective
biological markers for FC and IBS-C.

As a side effect of opioid intake, constipation
may be observed in 81 % of patients, even if they
are concomitantly prescribed laxatives [2]. Due to
the increasing use of opioids in Western countries,
there is a strong need to rule out the use of opioids
in patients with constipation, especially consider-
ing that opioid consumption is not always reported
by patients [2, 26, 34, 56, 75, 90]. Opioids exert
their analgesic effects by crossing the blood — brain
barrier and binding to opioid receptors within the
central nervous system. Our GI tract is also abun-
dant with opioid receptors and their agonism leads
to the reduced intestinal secretion and motility,
giving rise to OIC. Indeed, OIC occursin 51—87 %
of patients receiving opioids for cancer and be-
tween 41 % and 57 % patients receiving opioids for
chronic non-cancer pain [25].

Physical examination

First of all, an organic disease, the presence of ab-
dominal masses and lymphadenopathy, as well as
warning signs have to be rule out. According to the
existing guidelines, the diagnosis of constipation is
mainly made on the basis of symptoms alone [23,
56,90]. A US survey showed that the most frequent
symptoms of chronic constipation were strain-
ing, hard stools, abdominal discomfort, bloating,
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infrequent bowel movements, and feeling of incom-
plete evacuation after bowel movement.

Anoscopy or colonoscopy should be also provid-
ed. A digital rectal examination should be undertak-
en to palpate for anorectal strictures, hemorrhoids,
anal fissures, to assess for perineal descent and anal
sphincter relaxation; the presence of parodoxical
anal contraction may imply dyssynergic defecation
[70]. The sensitivity and specificity of digital rectal
examination for dyssynergic defecation is 75 % and
87 %, respectively. So, further confirmation with
anorectal manometry is required, and if abnormal
findings are obtained, it can be successfully treated

with biofeedback.

Laboratory methods

This includes blood tests checking for anemia, in-
flammation, hypothyroidism, hypercalcemia, and
celiac disease [48]. Although celiac disease is com-
monly perceived as a diarrheal illness, 1 in 10 pa-
tients present with constipation [79]. A transab-
dominal /vaginal ultrasound scan should also be
performed in postmenopausal women with recent
onset constipation, localized lower abdominal pain,
bloating or distension; rarely, ovarian cancer can be
the underlying cause.

Instrumental methods

a. For patients with warning symptoms, a colonos-
copy or cross-sectional study should be prescribed af-
ter clinical evaluation. There is little diagnostic yield
of performing a colonoscopy for chronic constipation
in those without any alarm features [48]. No associa-
tion between chronic constipation and the develop-
ment of colorectal cancer was found [33].

b. The balloon expulsion test is used to asses rec-
tal evacuatory disorder, such as dyssenergic defeca-
tion. The test is done by timing how long it takes
a patient to evacuate a rectal balloon, filled with ei-
ther 50 ml of water or air; in health, most will evacu-
ate within 1—2 min. However, there are important
considerations for the balloon expulsion test. It can
lack sensitivity as the balloon may not mimic the
patients’ regular stool and thus be evacuated even
in those with a defecatory disorder. Some delicate
issues also interfere with its specificity as, despite
individuals being asked to expel the balloon whilst
sitting on a commode behind a private screen, they
may still not feel comfortable being outside the con-
fines of their own toileting environment. Finally, an
abnormal result cannot differentiate between inad-
equate defecatory propulsion, dyssynergic defeca-
tion, and a structural evacuatory disorder. As such,
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the test is commonly performed and interpreted
alongside high-resolution anorectal manometry and
defecography [70].

c. Anorectal manometry — for patients in whom
a functional defecation disorder (inadequate def-
ecatory propulsion and /or dyssynergic defecation),
following the initial digital rectal examination or
when standard medical therapy has failed [70].
During the anorectal manometry, the rectal propul-
sive pressure is also assessed to diagnose patients
with inadequate defecatory propulsion. Normally,
ARM should demonstrate adequate coordination
between the increase in intrarectal pressure and
anal relaxation. Weak abdominal compression and
inadequate relaxation of the anal canal. The recto-
anal inhibitory reflex (RAIR) depends on gut in-
nervation. An abnormal RAIR is typically found in
Hirschsprung's disease, Chagas disease [72].

The functional defecation disorders can be clas-
sified into the manometric subgroups (type I and
III describe dyssynergic defecation) that are given
below [70].

Type I — Adequate intrarectal propulsive pres-
sure but increased anal sphincter pressure.

Type II—Inadequate intrarectal propulsive pres-
sure and increased anal sphincter pressure.

Type IIT — Adequate intrarectal propulsive pres-
sure but absent /insufficient anal sphincter relaxation.

Type IV — Inadequate intrarectal propulsive pres-
sure and absent/insufficient anal sphincter relaxation.

The main purpose of functional testing is to de-
termine the pathophysiological mechanisms of con-
stipation and subsequently guide therapeutic mea-
sures [71].

Defecography is the most commonly used test
before surgical management of constipation/evacu-
ation disorders that aims at reversing demonstrable
posterior compartment abnormalities (e.g., rectal
prolapse, rectocele, high-grade intussusception),
which are consistent with the presentation of symp-
toms. This radiological procedure dynamically im-
ages the rectum and pelvic floor during attempted
defecation and also assesses functional parameters
(anorectal angle at rest and straining) [70].

Colonic transit studies are indicated for patients
after unsuccessful medical conservative treatment,
and before surgical intervention planning [20].

Radio-opaque marker testing. Patient should
swallow 10 radio-opaque markers per day for six
consecutive days, followed by fluoroscopic imag-
ing on the morning of day 7 to count the number
of remaining markers; the colonic transit time can
then be calculated (in days) by dividing the num-
ber of retained markers with the daily dose [65,
86]. This test is useful for the evaluation of oro-anal
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transit, with the advantages of low cost, simplicity,
and wide availability. However, the protocols are
not standardized, and the technique varies depend-
ing on the center. Usually, STC is characterized by
a delayed colonic transit time [72].

None of the tests are sufficient to diagnose a def-
ecation disorder, at least two abnormal evacuation
tests are necessary to diagnose a functional defeca-
tion disorder (FDD) [70].

Conservative treatment

The first-line management of patients with consti-
pation that is carried out at any level of the health-
care system and according to the existing recom-
mendations [76] is presented in Fig. 1.

The initial treatment of chronic constipation is
always conservative and includes basic lifestyle and
dietary modifications. There are main principles of
conservative treatment for patients with chronic
constipation: general health issues, high fiber diet
and medications (laxatives and enemas). The gen-
eral health issues are body training (e.g., jogging,
hiking, and gymnastics) and enough fluid intake
(at least 1.5—2.0 L/day). Taking into consider-
ation a systematic review and metanalysis of the
nine randomized controlled trials, involving 680
participants, physical training can be recommended
for chronic constipation as its benefits and feasibil-
ity are evidenced by these studies [31]. The effects
of exercise may be observed through modulation of
anti-inflammatory and anti-oxidative mechanisms
[37]. Hence, patients should increase their physical
activity as tolerated, starting with a 20-minute walk
(e.g., roughly 1 mile) each day. Usually, patients are
told to increase their fluid intake. A randomized
controlled study in patients with chronic constipa-
tion showed that those allocated to 2 L of mineral
water per day increased stool frequency compared to
the group allocated ad libitum fluid intake (~1 L per
day); however, the findings may be confounded by
the mineral water containing magnesium [3]. Addi-
tionally, patients should be informed that physiolog-
ical bowel activity is high in the morning after get-
ting up. That is why, patients should use the «gastro-
colic reflex» in having enough time after breakfast for
evacuation («toilet training»). Some suppositories,
which increase rectal contractility, can augment the
reflex. The physician should talk to patient in order
to identify the patient’s concerns and understand-
ing of the disorder. It’s very important to involve the
patient in treatment decisions rather than issuing
directives. This approach improves patient satisfac-
tion and compliance with the prescribed therapy, as
well as reduces subsequent physician visits [24].
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Symptoms of chronic constipation

Evaluation of the need for expanded investigation
* Late onset (> 50 years)  * Presence of alarm symptoms  * Suspected organic disease on examination

No \ies

Consider withdrawal /reduction Yes Assess use of constipating Normal Investigation incl.

if possible medications blood test and colonoscopy

No Abnormal

Yes No Lifestyle and general measures advice
Suggest options for rescue therapy Treatment

Yes o No
Remission

‘ Scheduled bulking agents or osmotic laxatives (+ probiotics) ’

Yes o No
Remission

. - o Yes . .
Clinical suspicion of evacuation disorder Anorectal function testing

No

Evacuation

Optimize osmotic laxatives
disorder

(rescue: enemas or stimulant laxatives)

{

Yes o No
Remission

Anorectal function test
 Anorectal manometry ¢ Balloon expulsion test ¢ Defecography

s { N

[ Functional defecation disorder [ No evacuation disorder ] [ Structural evacuation disorder ]

Biofeedback Specific treatment
Yes No ] . Normal
Colonic transit time
Delayed Y
Consider alternative diagnosis
— Treatment of or
[ Clinical control J slow transit constipation normal transit constipation

(Fig. 2)

Figure 1. First-line management of patients presenting with constipation at any level of the healthcare
system [70]. Defined as difficult, unsatisfactory, or infrequent defecation for at least 3 previous months [58]. Rescue
therapy may include suppositories or rectal enemas, if accepted by the patient, or the use of fiber or osmotic laxatives
upon request. The level of evidence is very low. It is strongly recommended [82]. The use of probiotics seems promising;
however, no strong evidence of their effectiveness exists [19]. When available, anorectal function testing may be
indicated at this stage when there is a clinical suspicion of an evacuation disorder (manual maneuvers, hemorrhoids,
prolapse or rectocele, painful evacuation, etc.) [81]. Alternatively, other treatments, including prokinetics or
secretagogues, could be tried
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Patient with poor response to
general measures, bulking agents
and osmotic laxatives

!

Add/change to one of
- prokinetics
- secretagogues
- stimulant laxatives

{

Remission

Yes

No

Add/change to other treatment
option: prokinetics, secretagogues,
stimulant laxatives

Yes

Remission

No

Add/change to other treatment
option: prokinetics, secretagogues,
stimulant laxatives

Yes

Remission

Y

Evaluate alternative
treatments and/or

[ Clinical control
surgical treatments

Figure 2. Treatment of constipation that is not
caused by an evacuation disorder and is refractory
to first-line management [76]. The primary choice
depends on the patient's characteristics, such as
coexistence of abdominal pain or distension, cost/efficacy
evaluation, and local pReferences [58]. As a rescue therapy,
stimulant laxatives may be used, as well as suppositories,
rectal enemas, or rectal irrigation

Supplementing the diet with fiber can be of benefit
because it serves to enhance the water holding proper-
ties of the stool, form gels to provide stool lubrication,
and provide bulk for the stool and stimulate peristalsis.

The American College of Gastroenterology
(ACG) issued recommendations, based on these six
trials, in which fiber and soluble fiber in particu-
lar are considered effective in the management of
chronic constipation [28]. The latter appear to re-
late to the relief of constipation, which further sup-
ports the use of soluble fiber in patients with con-
stipation, either FC or IBS-C.
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Bulking agents, such as psyllium, bind water and
prevent absorption of water from the lumen. It leads
to the increased small bowel water content and in-
creased colonic volumes [55]. These effects can ex-
plain both positive impacts of bulking agents, result-
ing in increased stool frequency, and potential side
effects, such as bloating, distension, flatulence, and
cramping. The presence of adverse effects may limit
the use of insoluble fiber, especially if the increased
fiber intake is not introduced gradually [28].

Pharmacological treatment

Laxatives. Osmotic laxatives were found to be supe-
rior to a placebo for FC first-line treatment accord-
ing to six randomized controlled trials [29]. Polyeth-
ylene glycol was superior to lactulose and non-infe-
rior to prucalopride [5, 22]. A randomized controlled
trial demonstrated its superiority over a placebo
with regard to the improved stool frequency, stool
consistency and straining [17]. Bloating, gas, and
loose stools can be dose dependent adverse effects.
Stimulant laxatives are also commonly used when
osmotic laxative fail in FC patients [28]. According
to two relatively recent randomized controlled tri-
als, bisacodyl and sodium picosulphate were found
to be superior to a placebo [44, 57]. The most com-
mon adverse effects associated with stimulant laxa-
tives are abdominal pain, cramping, and loose stools.

The evidence, supporting the usefulness of saline
laxatives, especially polyethylene glycol (PEG), is
strong. A few substantial, high-quality trials sug-
gest that PEG works better than a placebo in im-
proving symptoms in patients with chronic consti-
pation [29]. Also, PEG is proved to be superior to
lactulose in patients with chronic constipation, re-
sulting in more frequent and looser stools, and less
abdominal pain according to a Cochrane review.
PEG also increases the number of spontaneous
complete bowel movements, improves stool con-
sistency, and reduces severity of straining, without
clearly affecting abdominal pain, in patients with
IBS-C. The most common side effects with PEG
are diarrhea and abdominal pain.

Only some clinical experience maintains the ben-
efits of osmotic laxatives in patients with chronic
constipation. Moreover, side effects, such as abdomi-
nal cramping and bloating, limit clinical usefulness
of the unabsorbed mono/disaccharides, sugar alco-
hols, lactulose, lactitol, mannitol, and sorbitol. In
a randomized controlled trial, dried plums (contain-
ing sorbitol, which acts as an osmotic laxative, di-
etary fibers and polyphenols) were found to be use-
ful, palatable and more effective than psyllium for
the treatment of mild-to-moderate constipation [4].
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If osmotic laxatives fail, stimulant laxatives are
commonly used [28]. Bisacodyl and sodium picosul-
phate were proved to be superior to a placebo [44].
Abdominal pain, cramping, and loose stools were
the most common side effects.

Luminally acting prosecretory agents have been
evaluated in patients with either FC or IBS-C,
where they can be used as a second-line therapy af-
ter standard laxatives. Linaclotide and Plecanatide,
guanylate cyclase-C agonists were included in this
group. Activation of this receptor on colonic epi-
thelial cells leads to the increased intracellular pro-
duction of cyclic guanosine monophosphate. Dual
action was observed for these laxatives, comprising
salt and water secretion into the intestinal lumen,
and attenuation of visceral afferent pain signaling.
Additionally, linaclotide and plecanatide improve
stool consistency and frequency, and reduce abdom-
inal pain. According to the randomized controlled
trials, these laxatives demonstrated their superior-
ity compared to a placebo in the treatment of FC
and IBS-C [12, 18, 50, 68, 69]. The most common
side effect was diarrhea in up to 20 % of patients.
Lubiprostone is a chloride-channel activator that
stimulates intestinal fluid secretion. Lubiprostone
was proved to be better than a placebo and relieved
the symptoms of FC and OIC. The good effect was
seen at 1 month but was no longer significant at 3
months [51,41]. Diarrhea and nausea were the most
common side effects (~8 %).

SHT, agonists (prucalopride). Serotonin (5-hy-
droxytryptamine, 5-HT) accelerates gastrointes-
tinal motility, and Prucalopride provides its effect
through being a 5SHT, receptor agonist. Analyzing
six randomized controlled trials, prucalopride was
proved to be superior to a placebo in patients with
functional constipation and OIC toward achiev-
ing at least 3 spontaneous bowel movements per
week. Common side effects included diarrhea and
headache, but the symptoms normally disappeared
within the first week of treatment [15].

Peripherally acting mu-opioid receptor antago-
nists (PAMORAs). PAMORAs (i.e., nalexagol,
naldemedine, methylnaltrexone) reduce the symp-
toms of OIC by blocking the mu-opioid receptors
within the GI tract, but as they do not cross the
blood—brain barrier, they neither diminish the cen-
tral analgesic effect of opioids nor induce withdraw-
al symptoms. PAMORASs were found to be superior
to a placebo in the treatment of OIC [54]. Accord-
ing to a recent European expert consensus state-
ment, PAMORAs have to be prescribed if standard
laxatives fail. Prucalopride and lubiprostone in OIC
patients can be prescribed after standard laxatives
but before PAMORA [6].
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Future therapies

Japan is the only country that has approved the
drug for the treatment of chronic constipation. Elo-
bixibat is an ileal bile acid transporter inhibitor. It
induces a state of bile acid malabsorption, thereby
increasing the colonic bile acid pool and leading
to increased stool frequency and looser stool con-
sistency. A randomized, double-blind, placebo con-
trolled, phase 3 trial and an open label, single arm,
phase 3 trial conducted in Japan found that elobixi-
bat resolved the symptoms of FC in a short period of
time, and was well tolerated during both a short and
long-term treatment [59].

Anorectal biofeedback

Biofeedback is a training technique that can be used
effectively to manage individuals with dyssynergic
defecation. This technique can also improve slow
transit constipation as a secondary phenomenon to
dyssynergic defecation. According to the random-
ized controlled trials, biofeedback seems to be su-
perior to a standard therapy (i.e., laxatives) for dys-
synergic defecation [21, 40]. Home-based biofeed-
back improves bowel symptoms and its physiology
is similar to office-based biofeedback according to
a recent randomized controlled trial [73].

Transanal irrigation

Transanal irrigation is useful in patients with a neu-
rogenic bowel dysfunction. It is also indicated for
patients with FC in whom pharmacological thera-
pies have failed before surgery. Transanal irrigation
can improve bowel function and the quality of life,
but more than one third of patients continue their
treatment within the first year [43].

Nerve stimulation

Sacral nerve stimulation is an invasive surgical pro-
cedure with high morbidity rates (due to displace-
ment, pain, wound infection, and hematoma) rang-
ing between 13 % and 34 % [64]. It was initially in-
dicated for patients with refractory cases of chronic
constipation with treatment success ranging be-
tween 57 % and 86 %. Thus, sacral nerve stimulation
for refractory chronic constipation is an expensive,
invasive procedure which lacks proven benefit [6].

Colonic surgery

Sir William Arbuthnot Lane was the first to propose
surgical treatment of constipation [49]. The treat-
ment methods of resistant constipation remained
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unchanged for many years; surgery was a method
of despair; it was indicated when conservative man-
agement failed. The indications for surgical treat-
ment, its extent, the timing of conservative treat-
ment and the criteria for evaluating its effectiveness
were not clearly defined for a long time [11].

According to the scientific reviews, patients with
slow-transit constipation, refractory to a medical
therapy and not associated with pelvic outlet ob-
struction or functional problems, demonstrate suf-
ficient rates of clinical improvement (50 %—100 %)
after total abdominal colectomy with ileorectal
anastomosis (TA CIRA), as compared with a seg-
mental colon resection, after which failure rates for
the treatment of slow-transit constipation can be as
high as 100 % [47], [87]. Morbidity after TA CIRA
includes anastomotic leak (1%-11%), bowel ob-
struction (8—33 %) [63], and prolonged postopera-
tive ileus (24 %). Laparoscopic TA CIRA also dem-
onstrated great results [35]. Although constipation
generally improves after TA CIRA for slow-transit
constipation, patients may experience diarrhea,
abdominal pain, fecal incontinence, and recurrent
constipation [63]. Despite this,>90 % of patients
reported that they would undergo TA-CIRA again
to treat their constipation [27].

Thus, colonic resections (i.e., ileorectal anasto-
mosis or ileostomy) are rarely indicated and should
only be considered as a last resort in patients with
intractable FC, in whom there is clear evidence of
slow transit and where pharmacological therapies
have failed despite being of optimal dosage and du-
ration. The evidence of benefit of colonic resections
is derived almost exclusively from observational
studies. A systematic review of 40 articles, provid-
ing outcome data in 2045 patients, reported that
colectomy may benefit some patients with FC but
at the cost of substantial short-and long-term mor-
bidity. Complications occurred in 25 % of patients.
Recurrent episodes of small bowel obstruction were
observed in about 15 % of patients in the long term,
with significant burden of rehospitalization and fre-
quent recourse to surgery. Hence, current evidence
is insufficient to guide patient or procedural selec-
tion [46]. Moreover, it should be avoided in those
with panenteric dysfunction, and neither does it
have a role in IBSC, OIC or dyssynergic defecation.

Conclusions

Chronic constipation is still considered a function-
al or idiopathic disorder. However, there is recent
evidence that its pathophysiological grounds may
be actually due to a complex system of abnormali-
ties of the enteric nervous system of these patients.
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In particular, as reported in this review, the enteric
glial cells seem to be constantly involved in con-
stipated patients, suggesting that (at least some
forms of) constipation should be considered as true
neuro-gliopathies.

The last decade has seen an increase in the rep-
ertoire of pharmacological therapies available for
the treatment of chronic constipation. By adopting
a logical step-wise approach toward the diagnosis
of chronic constipation and its individual subtypes,
clinicians have the opportunity to tailor a therapy
accordingly and improve symptoms, the quality of
life, and patient satisfaction.

Despite numerous publications on slow transit
constipation, the latter is still the subject of re-
search for many specialists. The literature review
indicates that surgery still remains the most radi-
cal treatment method for patients with slow transit
constipation. A lot of recent scientific works have
been dedicated to the immunohistochemical stud-
ies of interstitial pacemaker cells. The numbers of
markers they express were found. Consequently,
the investigations of modern scientists are aimed
to develop and implement new laboratory methods
for determining the indications for surgical treat-
ment depending on a diagnosed disorder of the
intestinal neurophysiology. These methods will en-
sure a differentiated selection of patients for surgi-
cal treatment.
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XPOHiYHi 3aI0PU: CY4ACHUU ITOIJVIA]T HA TPOOIEMY.
Ornap rireparypu
I. M. Jlemumun, 5. M. Cycak, O. 1. Oxoupka, I1. JI. buxk, JI. FO. Mapkyaan, O. B. ITanuyk

Hamionanpuuit mepuanmii yaisepcureT iMeni O. O. Boromoubirs, Kuis

XPOHIYHHN 3aII0P € IIOIIMPEHOI I'eTEPOICHHOO ITATOIOIEIO, O TPAIUIAETHCA TAd 3HAYHO IOTiPIIye AKiCTb
SKUTTSL B YCiX TPYIIAX HACEACHHSL. [i 9acToTa 361IhIIyeThCs 3 BIKOM. 1€ 3yMOBICHO MAIOPYXIMBUAM CTIOCOGOM
JKUTTA, HEAOCTATHHOIO KUIbKICTIO XaPYOBUX BOJIOKOH i PiIMHU B PAIliOHI, IIIMPOKUM CIIEKTPOM 3aXBOPIOBAHD,
AKi 6€3110CEPENHBO NPU3BOJATD JJO PO3BUTKY XPOHIYHOIO 3AII0PY, iIHTEPKYPEHTHUX 3aXBOPIOBAHD, 3/IOBKHUBAH-
HAM IIPOHOCHUMM 460 KOMOIHAIII€IO 3A3HAYEHNUX YMHHUKIB. XpOHIYUHI 3aII0PU YPAXKAIOTh IPUOIM3HO 10—15 %
JIOPOCJIOrO HACETEHH, 3HAYHO IOTiPITYIOYM AKICTD KUTTA. OCKUJIBKU € BEJIMKA KiJIbKiCTb PO3JIAZIiB, IO IIPHU3BO-
JATD 10 3aM0PiB, iCHYIOTh YMCIEHHI KI1aCHU(iKallil OCTAHHIX, 3aCHOBAHMX, 3a3B1YAI1, HA IXHil €TiONorii 460 Mexa-
HizMmax. /11 TOYHOI KIacHu@iKalil 3a110piB BUKOPHUCTOBYIOTBCS Pi3HiI KPUTEPIL, aj1€ BCE 1€ BAXKKO 3HANTH OJHY
KIACU(IKaLLiIO, IKA 6 OXOIUIIOBAIA BCi THUIIN. PUMCBHKI kpuTepii IV ki1acudikyBanyu posiaiu XPOHiYHOI'O 3a110Py
Ha YOTHPH HiATrpynu. JIIKyBaHHA 3JIEKATD BiJl i THITy. He3Bakaioun Ha HASABHICTD ITyOsIiKALLiH, IIPUCBAYEHUX
MOBIILHOTPAH3UTHUM 3aI10PAM, OCTAHHI € IPEAMETOM BUBYECHHA 1A 6araTbOX (PAXiBLIiB y PI3HUX HAYKOBHUX
rary3ax. OCTaHHIMM POKAMM 0AraTo HAYKOBUX IIPALb OyJI0 NMPUCBAYEHO iMyHOTiICTOXiMIYHHM JTOCI/DKEHHAM
IHTEPCTULIAIBHUX TIEUCMENKEPHUX KIITHUH. BHABIEHO MApPKEPH, sIKi BOHH E€KCIIPECYIOTh. [OJIOBHOIO METOIO
CYyY4aCHUX BUCHUX € PO3POOKA TA BIIPOBA/PKCHHSA HOBUX JIAOOPATOPHUX METO/IB, SIKi O OCTATOYHO BU3HAYH/IN
IMOKA3AHHA JIO XipypridHOIro BTPYYdHHs 3 YPAXYBAHHAM BUABICHUX ITOPYIIEHb HEUPOMI3ionorii KUIeyHnKa
i mam 3Mory AMQEPEHIIIOBAHO BiIOUPATHU XBOPHUX U OIIEPATUBHOIO JIIKYBAHHA. [ToeTarnmii migxis 1o Aia-
I'HOCTUKU XPOHIYHOI'O 3a110Pa JIA€ 3MOT'Y BUOPATU aJEKBATHUI METO/] JIKYBAHHA 3 METOIO IOJIIIIIEHH CUMII-
TOMIB Ta AKOCTi XKUTTA i HiIBUIIIEHHA 32/I0BOJIEHOCTI MalieHTiB. ITiicyMOByIOUM OIJIsA/1 JIiTEPATYPHU 3 L1i€l IIPO-
61eMH, MOJKHA JiATH BUCHOBKY, 11O XipypriyHe BTPYYAHHA 3IUIIAETHCA HANOUIBII PAJIUKAILHUM METOJOM
JIKYBAaHHS HALIEHTIB i3 IIOBUIbHOTPAH3UTHUMH 3AII0OPAMH.

K1r090Bi ¢10Ba: NOBIBHOTPAH3UTHHH 310D, TPOHOCHI, TOTA/IbHA KOJIEKTOMIf, IEOPEKTOAHACTOMO3.

FOR CITATION

1 Leshchyshyn IM, Susak YM, Okhotska OI Byk PL, Markulan LY, Panchuk OV. Chronic constipation: modern view on the problem. General Surgery (Ukraine). 2021:1,67-79.
http://doi.org/10.30978/GS-2021-1-67.

General Surgery 3azansuaxipypeis © 2021 ¢ Nel 79



