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The prevalence of chronic constipation in the population ranges from 3 % to 27 %. Women, senile people, and
people of low socio-economic status are in this risk group more often. Many histological studies of the intestinal
wall were performed in order to find the causes of slow-transit constipation [6, 4]. The different pathological
changes, including myopathies, neuropathy, and pathology of the interstitial cells of Cajal, were established. The
specific distribution of the types of histological changes in the colon wall in patients with slow-transit constipa-
tion, as presented in the London classification, is currently unknown.

OsjECTIVE — to determine the specific distribution of the types of histological changes in the colon wall in
patients with slow-transit constipation unresponsive to conservative treatment.

MATERIALS AND METHODS. A pathomorphological comparative case-control study was performed. The main
group included 105 patients who underwent colectomy as a treatment for chronic slow-transit constipation
in the period 2011—2023. The surgical intervention was indicated for patients with chronic slow-transit con-
stipation, resistance to conservative treatment, and a notable decline in quality of life. The comparison group
included 27 deceased persons who did not experience constipation during their lifetime. The patient exclu-
sion criteria were Hirschsprung’s disease, proctogenic constipation (dysfunction of the rectum and pelvic
floor), medication-associated constipation, as well as mental disorders. The histological and immunological
examinations of samples were carried out in both groups, in the comparison group — appendix, ileum, cecum,
colon and sigmoid colon.

Resurrs. Four main morphological phenotypes of the colon wall structure elements in patients with chronic
slow-transit constipation were identified according to the research data: 1) histologically intact type, 2) myo-
pathic type, 3) Cajal type, 4) neuropathic. A combination of different types of histological changes was also reg-
istered, but one of them usually dominated.

Concrusions. Four main types of histological changes in the intestinal wall were found in patients with chronic
slow-transit constipation resistant to conservative treatment: myopathic changes (56.2 %), Cajal cell pathology
(19%), neuropathic changes (19 %), and a histologically intact variant (5.8%). The myopathic type is charac-
terised by the heterogeneity of morphological manifestations, which can be referred to as dystrophic changes
(dystrophic subtype 79.7 %) and inflammatory changes (inflammatory subtype 20.3 %), p=0.001.
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The prevalence of chronic constipation in the pop-
ulation ranges from 3% to 27 % [10]. The preva-
lence of constipation among the adult population is
about 14 %, according to a meta-analysis based on
45 studies involving 261,040 adults [11]. Women,
senile people, and people of low socio-economic
status are in this risk group more often [2, 3, 8, 11].

According to the 2018 French National Society
of Coloproctology recommendations, chronic con-
stipation should be treated conservatively; surgical
treatment should be considered only in cases where
all conservative treatment methods are ineffective.
The recommended surgical intrusion is a total col-
ectomy [12]. More recent 2022 German guidelines
suggest that patients diagnosed with slow-transit
constipation who are unresponsive to conservative
treatment but still have preserved upper gastroin-
testinal function and normal rectal evacuation func-
tion should undergo a total colectomy (either open
or laparoscopic) with ileorectal anastomosis [1].

Many histological investigations were conducted
on the intestinal wall with the aim of identifying the
underlying factors contributing to slow-transit con-
stipation [4, 6]. The different pathological changes, in-
cluding myopathies, neuropathy, and pathology of the
interstitial cells of Cajal, were established. The London
classification encompasses the neuromuscular pathol-
ogy of the gastrointestinal tract [7]. The histopatho-
logical changes observed in patients with chronic slow-
transit constipation differ from those observed in cases
of hypogangliosis or Hirschsprung’s disease [9].

The specific distribution of histological changes
in the colon wall among patients with slow-transit
constipation, as presented in the London classifica-
tion, remains uncertain.

OgJecTIVE — to determine the specific distribu-
tion of the types of histological changes in the colon
wall in patients with slow-transit constipation un-
responsive to conservative treatment.

Materials and methods

General characteristics of research groups

A pathomorphological comparative case-control
study was performed. The main group included 105
patients who underwent colectomy as a treatment
for chronic slow-transit constipation in the period
2011—2023. The surgical intervention was indi-
cated for patients with chronic slow-transit consti-
pation, resistance to conservative treatment, and
a notable decline in quality of life. The comparison
group included 27 deceased persons who did not ex-
perience constipation during their lifetime.
Thepatientexclusioncriteriawere Hirschsprung’s
disease, proctogenic constipation (dysfunction of
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the rectum and pelvic floor), medication-associated
constipation, as well as mental disorders.

The duration of constipation before surgery in
the main group was 1 year to 50 years, on average
21.0+14.0 years (Fig. 1).

The interval between defecation was 3 days to 30
days, on average 9.2 + 4.83 days (Fig. 2).

The passage of contrast radiopaque markers
lasted from 3 days to 30 days, on average 10.0 £4.3
days. Colectomy with ileorectoanastomosis with-
out low resection of the rectum was performed in
72 (68.6 %) patients; colectomy with low resection
of the rectum in 21 (20 %); and laparoscopic colec-
tomy in 12 (11.4 %).

In the comparison group, the autopsy was per-
formed no later than 8 hours after death, on average
6.2+ 0.8 days.
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Figure 1. Distribution of patients by age in the main
group
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Figure 2. Distribution of patients in the main group
according to the interval between defecations
before colectomy
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The main group and the comparison group
did not differ statistically by the average age of
43.2+13.7 years versus 45.3 = 12.2 years (p>0.05)
and the ratio of women to men: 95.2 versus 4.8 %
and 88.9 against 11.1 %, respectively.

The histological and immunological examina-
tions of samples were carried out in both groups, in
the comparison group — appendix, ileum, cecum,
colon and sigmoid colon. For our study, samples
were taken from all sections of the colon and appen-
dix. Specifically, we obtained samples from at least
three sections of the entire thickness of the colon
in the transverse and longitudinal projections. Each
section was required to be at least 2 cm long. The
tissue was fixed in 10 % buffered formalin, wired in
alcohol, and embedded in paraffin after collection.
Serial sections were stained with the hematoxylin-
eosin method. Furthermore, an immunohistochemi-
cal analysis was conducted using the Polyclonal Ra
a-Hu CD 117, c-kit (Dako, Denmark) antibody on
the paraffin blocks. The imaging EnVision FLEX
System was chosen to detect Cajal cells.

Pathohistological study

Microscopic examination was carried out on an
Olympus CX23 microscope with a nozzle. Mor-
phometric measurements were conducted using
the Olympus Stream program. The structure of
the entire intestinal wall was evaluated during the
histological examination. The architectonics of the
glands and the cellular stroma composition in the
mucous membrane were described.

The total muscle layer thickness was evaluated,
and the ratio of thickness to the layer’s number, the
presence of lymphoid cell infiltration, the presence
or absence of cytoplasmic inclusions in smooth my-
ocytes, and their relative size were estimated.

Meissner’s plexuses were identified between the
outer and inner muscle layers according to typical
histological features; glial cells were determined
by their size, the presence of large vesicular nuclei,
and Nissl substance; their approximate number was
calculated; and additional characteristics were as-
sessed: the presence or absence of dystrophic chang-
es and lymphoid infiltrates.

Statistical analysis

Statistical analysis was performed using IBM SPSS
Statistics, V 22. Descriptive statistics were calcu-
lated. The data were assessed for normality using
the Shapiro-Wilk test. Mean values are presented as
M + SD. Categorical data were marked as numbers
(%). A comparison of quantitative variable mean
values was performed using the Mann-Whitney
U-test. Relative values were compared using the
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Pearson xi-square test. The null hypothesis of vari-
able equality was rejected at p<0.05.

Results

Four main morphological phenotypes of the colon
wall structure elements in patients with chronic
slow-transit constipation were identified according
to the research data:

1) histologically intact type,

2) myopathic type,

3) Cajal type,

4) neuropathic.

A combination of different types of histological
changes was also registered, but one of them usually
dominated.

Morphological criteria of myopathic type
Changes in the structure of the muscle layer can
be divided into two variants depending on the pre-
dominance of the inflammatory component, or the
so-called dystrophic changes:

A) myopathic dystrophic type,

B) myopathic inflammatory type.

The myopathic dystrophic type is characterised
by hyaline and cytoplasmic inclusions in the cyto-
plasm of smooth myocytes, (17 % of cases) hyper-
trophy of smooth myocytes with thickening of the
muscle layer (Fig. 34; 8.5 % of cases), or vice versa,
atrophy of myocytes with thinning of the muscle
layer (Fig. 3B; 85.1 % cases). In most cases, there is
an irregular thinning of the muscle layer in differ-
ent sections of the large intestine. A combination
of various changes was also observed, for example,
thinning of the muscle layer in the cecum and thick-
ening in the sigmoid. The sigmoid colon and cecum
are more prone to thinning. Morphological changes
in patients with the myopathic type of constipation
and their frequency are shown in Table 1.

The inflammatory myopathic type is characterised
by the presence of inflammatory, often lymphocytic,
infiltration of the muscle layer (Fig. 3C, Table 1).

In our study, the myopathic type was found in
59 (56.2 %) patients; among them, the dystrophic
subtype was established in 47 (79.7 %), and the in-
flammatory subtype was observed in 12 (20.3 %)
(p=0.001).

Morphological criteria of neuropathic type

Colonic nervous system changes may include
a change in the neuronal number in nerve clusters:
hypogangliosis (90 % of cases) (Fig. 4A), hyper-
gangliosis (10 % of cases) (Fig. 4B), degenerative
changes in neuronal bodies, and glial cell changes in
nerve plexuses. It is possible to observe cytoplasmic
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Figure 3. Histological examination of colon wall specimens in patients with myopathic constipation.
Staining: hematoxylin/eosin. Equal thickening of the inner and outer layers of the muscle layer, x 100 (A);
atrophy of the muscle layer in the right parts of the intestine and its thickening in the left parts, x 100 (B);
chronic, mainly perivascular lymphoid cell inflammatory infiltration of the muscle layer, x 100 (C);

the structure of the muscle wall of the large intestine is normal, x400 (D)

Table 1. Morphological changes in the myopathic type of constipation

Myopathic type (n=59)

B e Dystrophic ~ Inflammatory gfgli;p(?ln: 3171)
(n=47) (n=12)
Changes in the thickness of the muscle layer
Thinning in all parts 40 (85.1 %)* 0# 3(11.1%)
Thickening in all parts 4(8.5%) 10 (83.3%)** 1(3.7%)
Combination of cecal wall thinning and sigmoid wall thickening 3(6.3%) 2(16.7%) 0
Presence of hyaline and cytoplasmic inclusions in myocytes 8 (17.0 %)* 0# 0
Inflammatory lymphocytic infiltration of the muscle layer 0 12 (100 %)*# 0

* Significant differences with the comparison group (p <0.05).
* Significant differences with the dystrophic subtype (p <0.05)
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Figure 4. Histological examination of colon wall specimens in patients with neuropathic constipation.
Staining: hematoxylin/eosin. A single neuron body in the intermuscular plexus with significantly
increased size, pale cytoplasm, and luminescence in the nucleus, x 100 (A); multiple neurons are seen in
the intermuscular plexus, marked by arrows, x400 (B); lymphocytic infiltration of nerve plexuses, x 100 (C);
neurons in the intermuscular nerve plexuses are normal. They are determined by the presence of
vesicular nuclei and light, voluminous cytoplasm, x400 (D)

Table 2. Morphological changes of the neuropathic type

Pathological changes

Neuropathic type (n=20)  Comparison group (n=27)

Change in the number of neurons in nerve clusters

Hypogangliosis 18 (90.0 %)* 0

Hypergangliosis 2(10.0 %) 1(3.7%)
Degenerative changes in neurons

Cytoplasmic swelling 19 (95.0 %)* 2(74%)

Presence of cytoplasmic inclusions 8 (40.0 %)* 0
Inflammatory infiltration of nerve plexuses 8 (40.0 %)* 3(11.1%)
Glial cell changes in nerve plexuses 15 (75.0 %)* 8(29.6 %)

“Significant differences with the comparison group (p <0.05).

swelling of the neuron bodies (Fig. 4A) and the pres-
ence of cytoplasmic inclusions (Fig. 4A). Further-
more, chronic inflammatory infiltration of nerve
plexuses was observed in one case (Fig. 4C). Mor-
phological changes in the neuropathic type of con-
stipation and their frequency are shown in Table 2.
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Morphological criteria of the Cajal type

Morphological changes in Cajal cells can be visu-
alised exclusively using an immunohistochemi-
cal study. One of the most specific immunohisto-
chemical markers expressed by Cajal cells is the
C-kit protein (CD117). A decrease in expression
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Figure 5. Immunohistochemical study of C-Kit expression by Cajal cells in the colon wall.
Background staining: hematoxylin. Magnification x400.
Expression of the C-kit protein (CD117) in a single cell (indicated by an arrow) in the nerve plexus (A);
C-kit (CD117) protein expression by Cajal cells is normal, indicated by arrows (B)

strength and a decrease in cell number expressing
this protein were found in some cases of slow-tran-
sit constipation (Fig. 5).

In the histologically intact variant, no differences
between the studied parameters in the comparison
group were found.

Most often, the myopathic type of histological
changes was detected in 59 (56.2 %) patients, and
the myopathic dystrophic type was dominant. The
neuropathic type of constipation and constipation
associated with Cajal cell pathology occurred with
almost the same frequency in 19 % of cases. Histo-
logical or immunohistochemical changes were not
observed in 6 patients (<histologically intact type»)
in contrast to the control group.

The youngest patients were diagnosed with Cajal
and myopathic inflammatory types of constipation,
and the oldest with neuropathic. The detection

frequency for various types of histological changes
is shown in Table 3.

The age of patients with the Cajal type was signif-
icantly lower than with the myopathic (p=0.006)
and neuropathic types (p<0.001). Patients with
the neuropathic type were significantly older com-
pared to those with the myopathic type (p=0.003).

The age at which Cajal-type manifestation oc-
curred was found to be significantly lower compared
to both myopathic (p=0.038) and neuropathic
(p<0.006) types. The onset of symptoms in patients
with the neuropathic type did not differ significant-
ly compared to the myopathic type (p=0.442).

Discussion

The decision to perform colectomy was based
purely on clinical and instrumental criteria and

Table 3. Detection frequency for various types of histological changes in patients

with chronic slow-transit constipation

Age. years
The main variant of histological changes ~ Number of patients
Mean Mediana

Myopathic variant

Inflammatory 12 (11.4 %) 36.9+8.5 35
Dystrophic 47 (44.8 %) 437+12.8 44
Total 39 (56.2 %) 431+12.7 43
Pathology of Cajal cells 20 (19.0%) 339+10.3 35
Neuropathic 20 (19.0%) 52.5+13.5 54
Histologically intact 6(5.8%) 49.2+14.8 44

General Surgery 3aeansnaxipypeia * 2023 ¢ Ne2 (5)
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Table 4. The age of manifestation for different variants of histological changes in patients

with chronic slow-transit constipation

The main variant of histological changes Number of patients Manifestation age. years
Myopathic type 59 (56.2 %) 21.38+14.8
Inflammatory 12 (11.4 %) 21.0+12.6
Dystrophic 47 (44.8 %) 21.5+15.5
Pathology of Cajal cells 20 (19.0%) 11.9+9.2
Neuropathic 20 (19.0%) 27.2+20.4
Histologically intact 6 (5.8%) 48.75%15.0

the ineffectiveness of conservative treatment over
a period of 6 months to 1 year for the majority of
patients in this study. The possibility of a preopera-
tive histological diagnosis was considered, and a bi-
opsy during colonoscopy was performed in some
patients. However, we refused biopsy as the mate-
rial primarily consisted of the mucous membrane
with a small amount of the muscle layer, so it made
the procedure uninformative and dangerous due to
the risk of perforation (Table 4).

The main cohort of patients with chronic consti-
pation in our study were women [2, 3, 8, 11].

The available literature does not provide infor-
mation regarding the frequency of detecting differ-
ent forms of histopathological changes in patients
with chronic constipation. Some authors [6] pay at-
tention to the pathology of interstitial cells of Cajal
in the development of constipation [4], although
these changes were detected in only 19 % of cases
according to our materials. Myopathic changes
were detected in most patients (56.2 %) with con-
stipation, and it is not clear whether they were the
primary cause of constipation or its consequence.
This requires further analysis.

Gongalves found that severe neuropathic chang-
es were observed in young people, appeared in early
childhood, and, accordingly, were treated by pae-
diatricians [5].

The oldest patients who underwent surgery in
our study were those diagnosed with neuropathic
constipation. This indicates a slow progression of
severe constipation with these types of histologi-
cal changes. Compared to the Cajal cell pathology,
the myopathic dystrophic type of constipation was
more common in older people. This difference in
prevalence may be attributed to its slower develop-
ment and acquired pathogenesis, which result from
the accumulation of dystrophic changes in the in-
testinal muscular layer with age.
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In contrast, the myopathic inflammatory type
was found in younger people, which can be related to
inflammatory processes in the intestinal wall, which
later led to muscle layer dystrophy. On the contrary,
the Cajal cell pathology is most likely congenital [4]
and related to the youngest operated patients with
this type of change in our study. The latter also cor-
responds to the data we received regarding the mani-
festation of various types of constipation in patients.

Limitations of the study. The histological data
were obtained only from patients resistant to con-
servative treatment, so there is no data from the en-
tire population of patients with constipation. This
study did not include a large group of patients with
severe constipation since birth or early age who
were treated before the age of 18.

The histologically intact type probably includes
patients with dysfunction of the neuromuscular ap-
paratus, which cannot be identified by the available
histological or immunohistochemical examination.
Therefore, it requires further study.

Myopathic constipation subtypes, as well as immu-
nohistochemical variants associated with abnormali-
ties in neuropeptide expression, which are important
in the development of chronic slow-transit constipa-
tion, were not studied in this work. Changes in cells
described in other works [7], such as the pathology of
mitochondria or other organelles, were also not stud-
ied because we did not use electron microscopy.

Serotonin receptor changes that can be referred
to as histologically intact constipation were also
not studied. A preoperative histological diagnosis
remains unresolved because the main changes oc-
cur in the deep layers of the intestinal wall, and an
entire intestinal wall biopsy is a technically difficult
and dangerous procedure due to the risk of perfora-
tion. Therefore, laparoscopic appendectomy should
be considered as an option for taking material for
preoperative histological diagnosis.
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Conclusions

Four main types of histological changes in the in-
testinal wall were found in patients with chronic
slow-transit constipation resistant to conservative
treatment: myopathic changes (56.2 %), Cajal cell
pathology (19 %), neuropathic changes (19 %), and
a histologically intact variant (5.8 %).

The myopathic type is characterised by the het-

erogeneity of morphological manifestations, which
can be referred to as dystrophic changes (dystro-
phic subtype 79.7%) and inflammatory changes
(inflammatory subtype 20.3 %), p=0.001.
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I'icTronoriuHi 3MiHU B CTiHIIi TOBCTOI KUIIIKU IIPHU XPOHIYHUX
IOBUIBHOTPAH3UTHHUX 3AII0PAX Y JOPOCINUX XBOPUX

I. M. Jlempuus, I1. JI. buk, M. M. Ilnoaienko, JI. 0. Mapkyaan,
0.1. Oxoupka, H. C. Maptuniok, K. M. /ImurpieBa

Hamionansuuit meguanamii yaiBepcuret iMeni O. O. boromousirsa, Kuis

[TomMpeHiCTh XPOHIYHUX 3AITOPIB Y HOMYJIALLT CTAHOBUTD Bil 3 10 27 %. Yacrile XBOPiloTh KiHKHU, OCOOU CTAp-
IIOI'O BiKy Td HU3BKOI'O COLIIOEKOHOMIYHOI'O CTaHY. /11 BU3HAYEHHSI IIPUYHH ITOBUIBHOTPAH3UTHUX 34I10DPiB Oara-
TO aBTOPIB IPOBEJIH IiCTONOTYHI JOCI/PKEHHS CTIHKU KUK, BOHM BCTAHOBWIM Pi3HI BAPiaHTH 3MiH: MiOIaTii,
HEMPOoIaTii Ta IIATOJIOIIO iIHTEPCTUIIMHMX K1iThH Kaxasst. Yacrora BapiaHTiB (THIIIB) ICTOMOITYHMX 3MiH Y CTiHI
TOBCTOI KHIIIKH Y XBOPHX i3 IOBUIBHOTPAH3UTHUMH 3aII0PAMMU 3IiJHO 3 JIOHJOHCBKOIO KIACU]IKALIEIO HEBIJOMA.

Mera — BU3HAYUTU YACTOTY TUIIB ICTOJOTYHUX 3MiH Y CTiHIIi TOBCTOI KUIIIKU Y MAIIEHTIB i3 IIOBUIbBHOTPAH-
3UTHUMM 3aII0PAMU, PE3UCTEHTHUMMU IO KOHCEPBATHUBHOI'O JIIKYBAHHS.

Marepianu Ta MeTomu. [IpoBE/ICHO MATOMOP@OJIOTiYHE MOPIBHUIBHE JTOCPKEHHS 34 THUIIOM BHITAJIOK-
KOHTPOJIb. B OCHOBHY IpyIly 3aiydeHO 105 XBOpPUX, IKUM BHKOHAHO KOJIEKTOMIIO 3 IIPUBOJAY XPOHIYHOI'O
HOBUIBHOTPAH3UTHOTO 3a110py. I[TOKa3aHHAM 10 onepalii 6yB XpOHIYHUI NOBUIbBHOTPAH3UTHHN 3a1I0P, PE3UC-
TEHTHUH 10 KOHCEPBATUBHOI'O JIIKYBAHHSA, AKUI CYTTEBO MOTiPITYBAB AKICTD JKATTA MAL[IEHTIB. [PyIy HOPiBHAH-
HSL YTBOPEHO i3 27 HOMEPIIHNX, Y IKHX 34 )KUTTS HE 32(DiKCOBAHO 3a110PiB. KpuTepiamMu BIIydeHHA 3 JOCTIPKEHHS
Oy HAsABHICTb XBOPOOU [ipIINPYHTd, IPOKTOIE€HHUX 3aMOPiB (AUCKHYHKIIA NPAMOI KMIIKU i TA30BOTO /IHA),
MEIUKAMEHTO3HO-ACOLIHOBAHUX 3aMI0PiB, ICUX{YHUX HNOPYIIEHb. B 060X Ipynax MpOBOJWIN TiCTOJIOTIYHE T
iMyHOJIOT{YHE JOC/PKEHH 3PA3KiB BiILUIIB BUAAIEHOTO NIPENAPATY, Y IPYIL HOPiBHAHHA — AIIEHUKCY, KIy6O-
BOI, CJTTIOT, 060I0BOI Ta CUT'MOTIO[IOHOT KUIITKH.

PesyabraTn. 32 JAHUMHU JOCIDKEHHSA IEHTU(DIKOBAHO 4 OCHOBHUX MOP(ONIOTiYHUX (DEHOTUIH CTPYKTYP-
HUX €JIEMEHTIB CTiHKU TOBCTOI KHILIKH IALIE€HTIB i3 XPOHIYHMMM NOBUIBHOTPAH3UTHUMMU 3a110pamu: 1) ricro-
JIOT{YHO iHTAKTHUI TUII (5,8 %), 2) MionaTuaHui Tin (56,2 %), 3) Kaxaneuuit tur (19,0 %), 4) HEHPOTATHIHHII
(19,0 %). Takox BUABIEHO KOMOIHALIIIO Pi3HUX TUIIIB IiCTOJIOT{YHUX 3MiH, aJI€ 3 JOMiHYBAHHAM OJHOI'O 3 HUX.

BuCHOBKH. Y MAIiEHTIB i3 XPOHIYHUMHU ITOBUIBHOTPAH3UTHUMM 3AIIOPAMU, IO € PESUCTEHTHUMH /10 KOH-
CEPBATUBHOI TePartii, BUABICHO 4 OCHOBHI THIIN I'CTOJIOTIYHUX 3MiH B CTiHIli KMIIIEYHUKA: MiOITATUYHI 3MiHNU
(56,2 %), marosnorito kiitrH Kaxans (19,0 %), Hettpomatuyasi 3miau (19,0 %) Ta riCTOMOTYHO-IHTAKTHUH BAPiaHT
(5,8 %). MiOnIaTUYHUI TUIT XaPAKTEPU3YETCS I€TEPOI€HHICTIO MOP(OIOTTYHNX BUABIB, IKi MOXKHA Bi/IHECTH IO
JUCTPOMIYHUX (AUCTPOMIYHNN IIATUIT — 79,7 %) T 3aNMAIBHUX (3anaabHui migrun — 20,3 %) 3min (p=0,001).
K1r090Bi c10Ba: XpOHIUHHUI NOBUIBHOTPAH3UTHUM 3a110P, MIOMIATHYHI 3MiHW, HEUPONATHYHI 3MiHH, TTATOJIO-
ria kiitnH Kaxana.
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