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The Cajal subtype of chronic slow-transit constipation (CSTC) is associated with Cajal cell deficiency and is con-
sidered the most resistant to conservative therapy. Its diagnosis requires histological analysis of all layers of the
intestinal wall, which involves invasiveness and carries the risk of complications. Therefore, the clinical pheno-
type of this subtype remains insufficiently studied.

OBJECTIVE — to evaluate the clinical-anamnestic characteristics and quality of life in patients with the Cajal sub-
type of chronic slow-transit constipation following colectomy.

MATERIALS AND METHODS. Over the past 12 years, the Cajal histological subtype of CSTC was diagnosed in 21
patients after colectomy (group O). The comparison group included 70 patients of similar age and sex who did
not exhibit signs of CSTC (group R). The study groups did not differ significantly regarding gender, mean age, or
body mass index. Clinical-anamnestic data and quality of life were assessed using the PAC-QOL scale in both groups.

REesurts. Women predominated in both groups: 20 (95.2 %) in the main group O and 65 (92.9 %) in group R. The
mean age was 33.9+8.7 years in group O, compared to 41.5 years in group R. The clinical phenotype of patients
with the Cajal subtype who required surgical treatment was characterized by early disease onset at a young age
(8.67+5.08 years), a high mean disease duration at presentation (25.24+ 11.18 years; range 3—51), and genetic
predisposition, with a positive family history in first-degree relatives in 50.5 % of cases. These patients exhibited
prolonged intervals between bowel movements (mean 12.2+4.3 days) and lack of response to conservative
therapy. Stool types 1 and 2 on the Wexner scale were observed in 71.4 % and 28.6 % of patients, respectively. Most
patients required manual assistance during defecation (95.2 %) and experienced pronounced pain syndrome
(visual analog scale 2.8+ 1.3). Quality of life, as measured by the PAC-QOL scale, showed a significant decline in
group O compared to group R across all parameters. Physical discomfort worsened by 2.72 times (3.24 +£0.44 vs.
1.19+0.29); psychosocial discomfort by 2.19 times (1.84 +0.58 vs. 0.84 +0.18); anxiety by 2.66 times (2.05+0.24
vs. 0.77 £0.24); satisfaction by 2.88 times (2.48+0.59 vs. 0.86%0.28); and the PAC-QOL score by 2.57 times
(2.24£0.25 vs. 0.87 £0.12), with p<0.05 for all comparisons.

Concrusions. Our findings confirm the presence of severe clinical and functional disorders in patients with the
Cajal subtype, identifying them as potential candidates for surgical treatment.
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Chronic constipation remains a significant medi-
cal and social problem. Recent reviews indicate that
the prevalence of chronic idiopathic constipation in
the general population is approximately 14 %, with
higher rates observed in women and elderly patients
[6, 16, 18]. This condition is associated with increased
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physical and psychosocial discomfort, imposes a sub-
stantial burden on healthcare systems, and signifi-
cantly affects patients’ quality of life [2, 5, 6, 15].
Morphological studies classify slow-transit con-
stipation (CSTC) into four main histological sub-
types: neuropathic, myopathic, histologically intact,
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and the «Cajal» subtype. The latter is characterized
by a reduction in the number of interstitial cells of
Cajal (ICCs), which serve as the intestinal «pace-
makers» [12]. ICCs generate and propagate electri-
cal «<slow waves» essential for coordinating peristal-
sis, and their deficit is associated with severe colonic
hypomotility [18].

The clinical features of chronic constipation, spe-
cifically slow-transit constipation (STC), are charac-
terized by prolonged colonic transit time and a sig-
nificant reduction in coordinated colonic motility [1].
CSTC affects 2—4 % of the general population and is
often refractory to standard therapeutic approaches,
resulting in a high functional burden [18].

Despite growing attention to the histological clas-
sification of slow-transit constipation, modern litera-
ture lacks comprehensive studies describing the clin-
ical-anamnestic and morphological characteristics of
patients based on their histological subtype [11]. This
gap is primarily due to the challenges in verification,
which requires histological analysis of the full thick-
ness of the colonic wall. Particular attention should
be paid to the clinical features of the Cajal subtype, as
it tends to respond poorly to conservative treatment
and may be a suitable candidate for surgery [7].

OBJECTIVE — to evaluate the clinical-anamnestic
characteristics and quality of life in patients with
the Cajal subtype of chronic slow-transit constipa-
tion following colectomy.

Materials and methods

Over a 12-year period, the Cajal histological sub-
type of CSTC was diagnosed in 21 patients after col-
ectomy |7]. This allowed for a retrospective analysis
of the clinical- anamnestic features in patients with
the Cajal subtype, supporting its consideration as
a potentially distinct clinical form. These patients
were included in the main group (Group O). The
comparison group included 70 patients of similar
age and sex who showed no signs of CSTC (refer-
ence group — R). The study groups did not differ
significantly regarding gender, mean age, or body
mass index. In both groups, females predominated:
20 (95.2 %) in the main group O and 65 (92.9 %) in
the reference group R, p=0.486. The Rome IV cri-
teria were used to diagnose CSTC [3].

Inclusion Criteria

Age over 18 years.

CSTC that does not respond or poorly respond

to modern conservative treatment methods for at

least 6 months.

Low quality of life (QoL).

Consent to undergo surgical treatment.

Consent to complete a QoL questionnaire.

General Surgery 3azansuaxipypein © 2025 ¢ Ne2 (13)

1.M. Leshchyshyn et al.

Exclusion Criteria

Age under 18 years.

Severe comorbidities.

Presence of mental disorders.

Pregnancy.

Oncological diseases.

Harmful habits.

Refusal to complete the QoL questionnaire.
Proctogenic constipation.

Irritable bowel syndrome and /or secondary con-
stipation or constipation with a specific etiology
(associated with an underlying condition).
Drug-induced constipation.

Histological and immunological examinations

Samples were collected from various sections of
the gastrointestinal tract, including the appendix,
ileum, cecum, colon, and sigmoid colon. For our
study, samples were taken from all sections of the co-
lon and appendix, including at least three full-thick-
ness sections from the transverse and longitudinal
projections, each approximately 2 cm in length. The
tissue specimens were fixed in 10 % buffered forma-
lin, wired in alcohol, and embedded in paraffin. Se-
rial sections were stained with hematoxylin-eosin.
Additionally, an immunohistochemical study was
performed on the paraffin blocks using the Poly-
clonal Ra a-Hu CD 117 (c-kit) antibody (DAKO,
Denmark) to detect Cajal cells via the imaging En-
Vision™ FLEX System.

Pathohistological study

Microscopic examination was carried out using an
Olympus CX23 (Japan) microscope with a nozzle.
Morphometric measurements were performed using
Olympus Stream (Japan) software. The histological
examination focused on evaluating the intestinal wall
structure, including the architectonics of glands and
the cellular stroma composition within the mucous
membrane. Parameters evaluated were total muscle
layer thickness, the ratio of the thickness of differ-
ent layers and the number of layers, the presence of
lymphoid cell infiltration, the presence or absence of
cytoplasmic inclusions in smooth myocytes, and their
relative size. Meissner’s plexuses were identified be-
tween the outer and inner muscle layers according to
typical histological features. The glial cells were de-
termined by their size, the presence of large vesicular
nuclei, and Nissl substance. Their approximate num-
ber was calculated, and additional characteristics, in-
cluding the presence or absence of dystrophic changes
and lymphoid infiltrates, were assessed [12].

Quality of Life Assessment

Thequality oflifewasevaluated using the disease-spe-
cific Patient Assessment of Constipation — Quality
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of Life (PAC-QOL) questionnaire, developed and
validated by Marquis et al. [14] in 2005. The ques-
tionnaire includes 28 items grouped into 4 subscales:

Worries and concerns (11 items)

Physical discomfort (4 items)

Psychosocial discomfort (8 items)

Satisfaction with treatment (5 items).

Each item is assessed using a 5-point Likert scale,
ranging from 0 (not at all /never) to 4 (very much/
all the time), reflecting the patient’s experience
over the previous two-week period. A higher score
indicates a worse QoL due to constipation. Total
PAC-QOL scores and subscale scores were calculat-
ed according to the original PAC-QOL documenta-
tion for each patient [14]. QoL was assessed before
surgery and one year after surgery.

Before visiting the clinic, all patients had been
undergoing conservative therapy, which gradually
became less effective over time. The treatment in-
volved a high-fiber diet (n=21, 100 %), pharmaco-
logical agents (n=21, 100.0 %), and cleansing en-
emas (n=21, 100 %).

21 (100 %) patients underwent colectomy with
low rectal resection.

The impact of the histological subtype of the
colonic wall on the clinical course in patients with
the Cajal subtype of CSTC was assessed retrospec-
tively. This was done by comparing the histological
findings of resected colonic specimens obtained af-
ter colectomy with preoperative questionnaire data
and medical history.

Clinical characteristics of patients with the Cajal
subtype of CSTC were analyzed in comparison with
those of the reference group.

Statistical Analysis

Statistical analysis was performed using IBM SPSS
Statistics, version 22. Descriptive statistics were
calculated. Data normality was assessed using the
Shapiro-Wilk test. Mean values were presented as
M £ SD. Categorical data were expressed as counts
(%). The comparison of mean values for quantita-
tive variables was performed using the Wilcoxon-
Mann-Whitney. Comparisons of relative frequen-
cies were performed using Pearson’s chi-square test.
The null hypothesis of equality of variables was re-
jected at p<0.05.

Results

Women predominated in both groups: 20 (95.2 %) in
group O and 65 (92.9 %) in group R. The mean age
was 33.9 £8.7 years in group O, while in group R it
was 41.5 years. The average age at disease onset in
group O was 8.67 + 5.08 years. The body mass index
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(BMI) was 20.395+2.29 kg/m? in group O and
22.2+2.29 kg/m? in group R, with no statistically
significant difference between the groups, p<0.05.

The mean disease duration in group O was
25.24 +11.18 years (range: 3—51 years). Stool con-
sistency assessed by the Wexner scale in group O re-
spondents was type 1in 71.4 % and type 2 in 28.6 %,
whereas in the reference group R, stool types 4, 5,
and 3 were observed in 54 (77.1 %), 8 (11.4 %), and
8 (11.4 %) patients, respectively. The average in-
terval between bowel movements in group O was
12.2+4.3 days, whereas patients in group R had
daily bowel movements.

A positive family history of chronic slow-transit
constipation was observed in 50.5 % of patients with
the Cajal subtype in the first degree relatives. Man-
ual assistance was required in 20 patients (95.2 %)
in group O, whereas manual assistance wasn't re-
quired in group R.

The mean intensity of abdominal pain, measured
by the visual analog scale (VAS) from 0 to 10, was
2.8+1.3 (range: 1 to 5) in group O respondents,
with 14 patients (66.7 %) reporting pain intensity
greater than 3 points. In contrast, no pain syndrome
was reported in group R.

The quality of life, assessed using the PAC-
QOL scale, showed a significant decline in group
O compared to the reference group across all pa-
rameters. Physical discomfort in group O worsened
by 2.72 times (3.24 +0.44 vs. 1.19£0.29); psycho-
social discomfort by 2.19 times (1.84+0.58 vs.
0.84 £0.18); anxiety by 2.66 times (2.05%0.24 vs.
0.77 £0.24); satisfaction by 2.88 times (2.48 =0.59
vs. 0.86 £0.28); and the PAC-QOL score by 2.57
times (2.24 +0.25 vs. 0.87 £0.12), with p<0.05 for
all comparisons (Table).

Table. Values of PAC-QOL scores

PAC-QOL scales Group O Group R
3.24%0.44 1.19+£0.29*
Physical di fort
ysical discomior (200-375)  (0.25-1.75)
. 1.84+0.58 0.84+0.18*
Psychosocial discomfort (1.13-2388) (0.50-1.38)
Worries and 2.05+£0.24 0.77 £0.24*
orries and concerns
(145-227)  (0.36-145)
Satisfaction and treatment 248059 0860287
(1.0-3.4) (0.20—-1.60)
2.24+0.25 0.87+0.12*
PAC-QOL
€-Q0 (186-271)  (0.61-1.18)
* p<0.05.
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According to the results, the clinical phenotype
of patients with the Cajal subtype of chronic slow-
transit constipation is characterized by an early
disease onset (mean age at onset 8.67 £ 5.08 years)
and a prolonged disease course (25.2 + 11.2 years).
Women predominated in this group (95.2 %), with
a mean age at the time of surgery of 33.9 + 8.7 years.
Typical features include infrequent bowel move-
ments (mean interval between defecations 12.2 + 4.3
days) and hard stool consistency (type 1 in 71.4 %
and type 2 in 28.6 % according to the Wexner scale),
with manual assistance required in 95.2 % of cases.

A positive family history of the disease in first-
degree relatives was registered in 50.5 % of patients.
Abdominal pain syndrome was present in 66.7 % pa-
tients, with pain intensity exceeding 3 points on the
VAS (mean value 2.8 + 1.3).

These findings confirm the presence of severe
clinical and functional disorders in patients with
the Cajal subtype, identifying them as potential
candidates for surgical treatment.

Discussion

Constipation remains a significant challenge in
modern medicine, with substantial healthcare ex-
penses associated with ineffective conservative
treatments, leading to reduced patients’ quality of
life. Current data indicate that CSTC affects 2—4 %
of the general population. It is frequently resis-
tant to conservative treatment, resulting in a high
healthcare and social burden [3].

In recent literature, the Cajal subtype of CSTC
has been identified in 19.6 % of patients who under-
went surgery [13], aligning with previous reports of
ICC deficiency in patients with CSTC [4, 10, 18].
ICCs are intestinal «pacemaker» cells, and their re-
duction leads to colonic hypomotility, supporting
the classification of the Cajal subtype as a morpho-
logically distinct form of STC [2, 6,9, 10].

Despite a variety of medications and dietary rec-
ommendations, CSTC associated with ICC defi-
ciency is mostly unresponsive to standard treatment.
Prospective reviews indicate that medical therapy
provides only temporary relief, and radical interven-
tions are necessary in refractory forms of the disease
[18]. In such cases, subtotal or total colectomy with
ileorectal anastomosis is recognized as the most ef-
fective treatment for refractory CSTC. Retrospec-
tive studies report that 81-93 % of patients experi-
ence significant improvements in bowel movement
frequency, overall functional status, and sustained
quality of life post-colectomy [4, 7, 8, 11, 17].

Our study aimed to provide a detailed comparison
of clinical and anamnestic characteristics, as well as
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quality of life (PAC-QOL) measures, in patients with
the Cajal subtype of CSTC compared to the refer-
ence group. Thus, the typical clinical picture of pa-
tients with the Cajal subtype of chronic slow-transit
constipation is that of a woman approximately 34
years old, with disease symptoms beginning in child-
hood (mean age at onset: 8.7 years) and a disease
duration exceeding 25 years. Half of these patients
(50.5%) have a positive family history of constipa-
tion in first-degree relatives. The average defecation
frequency is once every 12 days, with hard stool con-
sistency (type 1—2 on the Wexner scale). A need for
manual assistance is reported in 95.2 % of cases. Ad-
ditionally, 66.7 % of patients experience abdominal
pain, and there is a significant reduction in quality of
life across all PAC-QOL domains.

This study included only patients after colecto-
my due to a refractory course of the disease. Con-
sequently, the findings do not represent the full
spectrum of clinical variability of the Cajal subtype
of CSTC, but rather focus on the most severe cases
requiring surgical intervention. Further research is
necessary to include patients with milder forms who
respond to conservative therapy, in order to estab-
lish clearer diagnostic criteria for this phenotype
and potentially predict the disease course.

The limitations of this study include a sample com-
prised solely of surgical cases and the absence of pre-
operative functional assessments of colonic motility.

Future research should focus also on patients with
early-stage Cajal-type CSTC, compare the effective-
ness of various therapeutic strategies according to
morphological subtypes, and developing stratifica-
tion algorithms for surgical decision according to
clinical, anamnestic, and morphological data.

Conclusions

The clinical phenotype of patients with the Cajal
subtype who required surgical treatment was char-
acterized by early disease onset at a young age
(8.67 £5.08 years). These patients exhibited a high
mean disease duration at presentation (25.24 = 11.18
years; range 3—51), with a genetic predisposition
evidenced by a positive family history in first-de-
gree relatives in 50.5 % of cases. They also experi-
enced prolonged intervals between bowel move-
ments (mean 12.2+4.3 days) and lack of response
to conservative therapy (100 % refractory cases).
Stool types 1 and 2 on the Wexner scale were ob-
served in 71.4 % and 28.6 % of patients, respectively.
Most patients required manual assistance during
defecation (95.2 %) and reported pronounced pain
syndrome (VAS 2.8 +1.3) and a significant worsen-
ing of the overall PAC-QOL score (by 2.57 times).
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Ki1iHiKO-aHaAMHECTUYHI XaPAKTEPUCTHUKU TA AKICTb JKUTTA
HAI{EHTIB 13 KAXAJbHUM HiITUIIOM XPOHIYHOI'O
IIOBUIBHO-TPAH3HUTHOI'O 3AI10PY

I. M. Jlemuius, JI. 0. MapkyaaHs, O. 1. Oxoupbka, I1. JI. buk

Hamionanpuuit mepuunmii ynisepcureT imeri O. O. Boromoubirs, Kuis

KaxaynpHUI HiITUII XPOHIYHOT'O MTOBUIBHO-TPAH3UTHOIO 3a11opy (XIT1T3), acouifioBanuii i3 geditToM KIITUH
KaxaJist, BBayKaeThCsl HAMGIIbII PE3UCTEHTHHM /IO KOHCEPBATUBHO] Tepariii. Floro iiarHocTuka norpeéye ricro-
JIOTiYHOTI'O aHAIi3y BCIX MIAPiB KUIIKOBOI CTiHKH, 11O IOB’SI3aHO 3 iHBA3MBHICTIO T4 PU3MKOM YCKIAJHEHD. ToMy
KIHIYHNHA (PEHOTUII LILOT'O IiTUITY HEJOCTATHBO BUBUYCHMUI.

MeTa — OLiHUTU KIiHIKO-aHAMHECTUYHI OCOOIUBOCTI TA AKICTb KUTTS ITALIEHTIB i3 KAXAJIbHUM IIiITUIIOM XPO-
HiYHOT'O ITIOBUIBHO-TPAH3UTHOI'O 3aI0PY ITiC/I1 KOJIEKTOMIL

MarepiagaHu Ta METOAM. 32 OCTaHHi 12 POKiB KaXaJbHUI ricronoriynui niarun XI1T3 6yB BepuikoBaHUMI
y 21 mauienTa nicig konekroMii (rpyna O). I'pyrty TOpiBHAHHA YTBOPEHO i3 70 MALIEHTIB aHAJIOTTYHOT'O BiKy Ta
crarti 6€3 o3Hak XIIT3 (rpyma R). I'pynu CyTTEBO HE BiIPI3HINCA 34 CTATTIO, CEPEAHIM BiKOM T4 iHJJEKCOM MaCH
Tia. ¥ BCiX nanieHTiB O6y/y MPOAHAIi30BAHI KIiHIKO-aHAMHECTUYHI JaHi T4 AKiCTb XKUTTA 32 K100 PAC-QOL.

Pesyapraru. B 060x rpymax nepeBakaiu skinke: 20 (95,2%) v rpymi O Ta 65 (92,9%) v rpymi R. CepenHiit Bik
y rpyui O craHoBus (33,9+8,7) poky, y rpyni R — 41,5 poky. KiliHidHui (peHOTHII NALEHTIB i3 KAXaJIbHUM IIi/I-
THUIIOM, SKi IOTPEOYBAIM XiPYPridyHOIO JIKYBAHHS, XAPAKTEPHU3YBABCS TOYATKOM 34XBOPIOBAHHS B MOJIOZOMY
Birli ((8,67£5,08) POKY), TPHBIMM [EPEHIrOM JJO BCTAHOBJICHHS IArHO3Y (Bi 3 10 51 POKY, Y CepEeIHbOMY —
(25,24 +11,18) pOKy), FTEHETUYHOIO CXWIbHICTIO (CIMEMHUI aHAMHE3 Y POAUYIB IIEPIIOI'O CTYIICHSA CIIOPIIHEHHA
B 50,5 % BHIAJKiB), 3HAYHUMH {HTEPBAIAMU MiX AedeKauiaiMu (y cepeqHsoMy (12,2+4,3) 1o6m), BiICyTHICTIO
BiTIOBI/Ii HA KOHCEPBATUBHY TEPATIiIO, TUIIOM Kaity 1 Ta 2 32 mikaioo Wexnery 71,4 Ta 28,6 % naiieHTiB BiloBij-
HO, HEOOXI/THICTIO PYYHOI IOIIOMOTY IiJ] 9ac Aedexartii (95,2 %) Ta BUpa3HHUM OOIbOBUM CUHIPOMOM (32 Bi3yasb-
HOIO aHAJIOT'OBOIO HIKIOO — 2,8+ 1,3). AKICTb »kuTTs 32 K100 PAC-QOL 6y/1a CTATUCTUYHO 3HAYYIIO HIDKYOIO
B rpymi O NOPiBHAHO 3 IPyHoIo R 32 BCiMa MOKAa3HUKAMU: (Di3UUHUI JUCKOMPOPT — v 2,72 pasy (3,24+0,44 ta
1,19+0,29), ncuxocoriambaui fuckomdopt — v 2,19 pasy (1,84+0,58 10,84 +0,18), TpUBOKHICTb — y 2,66 pady
(2,05%0,24 Ta 0,77 £0,24), 3a10BONIECHICTD — y 2,88 pasy (2,48+0,59 i 0,86+0,28), 3aranpuuit 6a1 32 PAC-QOL —
y 2,57 pasy (2,24 +0,25 ta 0,87 £0,12). Yci BigMiHHOCTi 6y/I1 CTATUCTUYHO 3HA4yIUMHU (P < 0,05).

BucHOBKH. OTpUMAaHi PE3YJIBTATH HiATBEPIKYIOTh HAABHICTb TSHKKUX KIHIYHMX i (DYHKIIOHAJIBHUX MOPY-
IICHB Y MAI[IE€HTIB 13 KaxaspbHUM HigTunoM XI1T3, mo fa€ niicTaBu posrisifaTy iX IK HOTEHIIHHUX KaHIUAATiB
Ha XipypriuHe JliKyBaHH:.

Ki1r090Bi ¢/10Ba: XpOHIYHUI OBUIBHO-TPAH3UTHUI 3a110D, KAXAJIBHUH ITITUIL, AKICTb JKUTTH, IKa1a PAC-QOL.
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