© Novosti Khirurgii Vol. 29 * No 6 * 2021

doi: 10.18484/2305-0047.2021.6.6719
Yev.B. RADZISHEVSKA "2, A.S. SAVCHENKO "*,
Ya.K. RADZISHEVSKA 3, 0.M. BOIKO ?,
L.A. VYGIVSKA 2, M. KUKSIN *

Errse Vack

DEVELOPMENT OF REMOTE SEQUELAE SUCH
AS GASTROINTESTINAL TRACT PATHOLOGY IN PATIENTS SPECIALLY
TREATED FOR DIFFERENTIATED THYROID CANCER

S.P. Grigoriev Institute of Medical Radiology and Oncology
of the National Academy of Medical Sciences of Ukraine !,
Kharkiv National Medical University 2,

Kharkiv City Clinical Hospital No27 3,

Kharkiv State University named after V.N.Karazin 4, Kharkiv,
Ukraine

Ecole Normale Supérieure 5, Lyon, France

Heab. OueHUTh BO3MOXHbBIE OTHadeHHble 3¢hdeKThl JeueHus auddepeHInPOBAaHHOTO paka IIUTOBUIHOMN
xkene3nl (JIPIIXK) B Bume matonoruii xenyanouHo-kuieyHoro tpakTta (2KKT) Ha ocHOBaHMU KaTaMHECTUYECKUX
MaHHBIX MCcTOpUiA 6osie3HM manueHToB ¢ JIPILI2K.

Marepuansl u Meroabl. 3yyannch BOMpOCHl pa3BUTHSI OTHAJEHHBIX IMOCAEACTBUI B BUIE MATOJOTMI
KKT nHa xatamHecTnueckux maHHBIX 157 mamuenTtoB ¢ JPII2K, koTopbie mpoxoamiu JiedeHUe 10 CTaHAAPTHOMR
cxeMe, BKIIOYalolleil pagvKajibHOE XUPYypruueckoe JieueHue, paauoioATrepanuio U TropMoHoTepanuio. basa
JNAHHBIX JJIsI IPOBEACHUST MCCIE0BaHUSI CoiepKaia B MaKCMMalbHO NOCTYMHOM o0beMe oLMGbpOBaHHbIE NaH-
Hble OYMaXXHBIX MCTOPHUii O0JIE3HU ¢ MeproaoM HaboaeHus: 6ojee 1 roma mocie jedyeHus. KonuuectBo Jjoru-
YeCKMX 3ammurceil 00 OTHaJeHHBIX MOCIEACTBUSIX COCTABISUIO 463 eMMHMIIBI — OHA 3alMCh Ha OJHO TMOCJIEACTBUE
Kaxnoro u3 157 nmauuenTtoB. MccnegoBaHue MpoBOOMIOCH MO ABYM HaIIPaBISCHUSM: CpaBHEHHE YacCTOT BCTpe-
yaemoctu nartojoruii 2KKT no Havana JiedeHUs U Ha OTHAJIEHHBIX CPOKax IMOCje MPOBEJEHHOIO CIeaaIbHOTO
JIEYEHMST M BBISIBJICHUSI (DaKTOPOB CTATUCTUYECKU 3HAUYMMOTO BIMSHUSI Ha mosineHue mnatojoruii 2KKT cpenmn
XapaKTEePUCTHUK JICUCHUS.

Pesyasratel. BrisiBieHo, uro obuiee koiamdectBo martonoruii KKT ysenuumiock B 1,6 pasa mpu cratu-
CTUYECKM 3HAYMMBIX U3MEHEHMUSIX B YACTOTE BCTPEUAEMOCTH CO CTOPOHBI KETUYHOTO IMy3bIpsl, TEUeHU M TMOIXKe-
JynoyHoi xenesbl. [TokazaHo, YTO y MalIMEHTOB C MATOJIOTMEH XETYHOTO IMy3bIpsl 0 CPABHEHUIO C MaleHTaMKU
0e3 maTosioruu OblIa HUXKE MPOIOJIKUTEIBHOCTD CYIIPECCUBHOM ropMoHoTepanuu (4 mMecsiiia mpoTuB 13 MecsiieB)
M ObLTM HMXe J03bl L-TUpokcrHa Ha (oHe HEKOMITEHCMPOBAHHOTO IMmoTtepros3a (2,3 MKT/KT TIpoTHB 3,5 MKT/
KT). BbIsiBIeHA CTaTUCTMUYECKM 3HAUYMMAasl CBSI3b MEXIY CYMMAapHOM IUIMTEJbHOCTBIO JAaKTallMU MPU HapyLIEHUSIX
MeTabOoINYECKOTO 3I0POBbS Y KEHUIMH M Pa3BUBILEICS B OymyllieM MaToJIoTMel MmedyeHu (IPerMyLECTBEHHO He-
aJIKOTOJILHOTO CTeaTorernarnra).

3akmoyenne. OOOCHOBAHHBIM 3JIEMEHTOM TOKM3HEHHOTO TOCTIEYeOHOTO MOHMTOPHHTA TTallUEHTOB, TPO-
XomuBIIKMX crienuaibHoe jJedeHue JPIIZK, momkHo ObITh 00s13aTe€IbHOE BCECTOPOHHEE UCCAEIOBAaHME COCTOSHMUS
opraHoB XKKT.

Karouesvie caosa: dupghepenyuposannviii pak wumosuoHou cenes3vl, omoanseHHvle NOCAeOCMBUs, Namosoul
HCenYO0UHO-KUWEYHO20 MPaKma, 2unomepuos, 003vl L-mupokcuna, memaboauveckoe 300pogve y HCEHUUH, OAUmenb-
HOCMb AaKmayuu

Objective. Evaluate the potential long-term effects of differentiated thyroid cancer (DTC) treatment, on the
gastro-intestinal tract (GIT) based on a retrospective study of DTC patients.

Methods. Occurrence of long-term GIT pathologies was retrospectively studied in 157 DTC patients. All
patients were treated according to the standard of care, which includes radical surgery, radiation therapy and
hormone therapy. The database contained digitalised medical histories of patients followed for at least 1 year after
treatment. A total of 463 entries were available, representing one entry per noted consequence for each of the
157 patients. The study focused on two aspects. The frequencies of complications before and after treatment were
compared, and factors impacting DTC pathology in a statistically significant manner were isolated.

Results: The total onset frequency of gallbladder, liver and pancreas disorders was increased by a factor of 1.6
in a statistically significant manner in DTC patients. Patients initially presenting gallbladder disorders received shorter
cures of hormone therapy (4 versus 13 months), and lower levels of L-thyroxine in a context of uncompensated
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hypothyroidism (2.3 versus 3.5 mg/kg). A statistically significant relation was established between the total duration
of breastfeeding in women presenting metabolic health disorders, and onset of liver pathology (essentially non-
alcoholic steatohepatitis).

Conclusion. Life-long GIT pathology monitoring should be standard of care for patients after special DTC
treatment.

Keywords: Differentiated thyroid cancer, long-term effects, gastro-intestinal tract disorders, hypothyroidism,
L-thyroxine dose, metabolic health in women, breastfeeding duration
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Development of Remote Sequelae such as Gastrointestinal Tract Pathology

in Patients Specially Treated for Differentiated Thyroid Cancer m

Yev.B. Radzishevska, A.S. Savchenko, Ya.K. Radzishevska, O.M. Boiko, L.A. Vygivska, M. Kuksin

Hayynas HOBM3HA CTAThbH

BriepBble npoBeneH aHanu3 oTaaieHHbIX 3¢ beKToB JeueHus auddepeHInpoBaHHOIO paka IIMTOBUIHOMN Keje3bl B
BUJIE TIATOJIOTHIA JKeTyTOYHO-KHUILIEYHOTO TPAKTa. YCTaHOBJIEHO, YTO KOJIMYECTBO MATOJOTUI YBETMYMIOCH B 1,6 pa3a B
OCHOBHOM CO CTOPOHBI 3KETYHOTO TTy3bIpsI, TIEYCHU U TIOIDKENTYIOYHOM XKelle3bl. YCTaHOBJIEHO, YTO TIAaTOJIOTHSI KETYHOTO
My3bIPST TATIMYHA JUTS1 TIALIMEHTOB ¢ KOPOTKMM 3TarloM CYMPEeCCUBHON TOPMOHOTEpANMK U HU3KOM 1030i L-TupokcuHa
Ha (hoHe HEKOMIIEHCMPOBAHHOTO TMIOTepHO3a. BhisiBIeHa CBSI3b MeXIy CYMMApHOM UTMTENLHOCTBIO JIAKTALMK TIPU
HapyLIEHUSIX METa00IMYECKOTO 370POBbS Y KEHILMH Y Pa3BUBILEHCS B OyIyIlIeM MaToJIoTvei TeueHu.

What this paper adds

The long-term effects of treatment of differentiated thyroid cancer on the gastro-intestinal tract have never been
described to date. Here, a 1.6-fold increase in disorders implicating mainly the gallbladder, liver and pancreas is
noted. Gallbladder disorders are shown to be frequent in patients undergoing short courses of thyroid hormone
suppression therapy with low levels of L-thyroxine and presenting uncompensated hypothyroidism. In women
presenting metabolic disorders, a relation has been established between the total duration of breastfeeding and the

later development of liver pathologies.

Introduction

Today, differentiated thyroid cancer (DTC)
is the most common tumor of the endocrine
system and accounts for 1.0—2.2% of all malignant
neoplasms [1]. Over the past two decades, this
cancer has been recognized as an independent
statistical unit in oncology statistics.

The number of newly diagnosed cases has
been growing over the past three decades on all
continents except Africa, which may be due to an
insufficient degree of detection of this pathology.
According to the latest data, DTC is the fifth most
common cancer among women (in Italy, the second
most common cancer in women under the age of
45) [1]. Only in a few countries (Norway, Sweden)
the incidence of DTC is gradually decreasing and
is about 3.0 cases per 100 thousand inhabitants [1].

The issues of life quality at the remote stages of
anticancer treatment do not lose their relevance |2,
3]. The special treatment program for thyroid cancer
involves the sequential use of surgical treatment,
radionuclide therapy (RNT), and hormone therapy.
In this case, each link of the treatment process,
theoretically, can become a factor initiating the
emergence of undesirable consequences of treatment
in the future, in particular, somatic [4].

The authors’ clinical experience as well as the
results of previous studies and analysis of literature
sources indicate that RNT and suppressive hormone
therapy in patients with thyroid cancer leads to long-
term consequences from the cardiovascular system
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[5, 6, 7, 8], the female genital area [9, 10], the
musculoskeletal system [11, 12, 13], the endocrine
system [14], the organs of vision [15, 16].

Against the background of a fairly active
discussion of the complications described above,
there are practically no works devoted to the state
of the gastrointestinal tract (GIT) in DTC patients
in the long term period after treatment, although
the results of the author's own observations indicate
rather a high incidence of the digestive system
pathology. The proposed work is devoted to this
problem, which is a fragment of research work
(State institution "Institute of Medical Radiology
and Oncology named after S.P. Grigoriev of the
National Academy of Medical Sciences of Ukraine"
(State Institution "IMRO NAMS of Ukraine"))
“To evaluate the risks of remote oncologic and
somatic neurological consequences of thyroid
cancer treatment for substantiating the clinical
and methodological support of special therapy”
(hereinafter - Research).

A possible way of obtaining new knowledge
in the medical field is the approaches of the
Data Mining technology used in relation to the
digitized arrays of case histories. Data Mining,
in the most general sense, is a technology for
detecting information in databases. The most
general definition of Data Mining can be formulated
as follows: it is a technology for detecting "raw"
previously unknown non-trivial data, available and
practically useful, necessary for making decisions
in various spheres of human activity.
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The State Institution "IMRO NAMS of
Ukraine" is one of the leading institutions in Ukraine
for the treatment of thyroid pathology and it has an
extensive archive of paper case histories, which have
been indexed in the service database since 1992.

To carry out a full-volume research, the
analytical database "Programs for the cancer
patients treatment " was filled with information.
This software is the development of the Institute
(certificate of copyright registration for the software
product No. 65009 dated 04.21.2016) and allows
keeping in a formalized form all the elements of
paper patient records, including the results of post-
treatment screenings.

Objective. To evaluate the potential long-term
effects of differentiated thyroid cancer (DTC)
treatment on the gastro-intestinal tract (GIT) based
on a retrospective study of DTC patients.

Methods

The follow-up data are studied of 157 individuals
have been under the combined treatment for thyroid
cancer in the clinic of the Institute since 1993. The
criterion for enrolling into the electronic database was:

— availability of all stages of special treatment;

— regular screening examinations after finishing
special treatment;

— development of any complication after 1
year from the moment of the thyroid ablation
achievement as a criterion for the completion
of radioiodine therapy, or the absence of any
undesirable long-term consequences after 5 or
more years.

The analytical database compiled for the Research
contained the following characteristics of patients:
gender, age of the patient at the time of diagnosis
and at the time of occurrence of the separated
consequences, stage of the underlying disease,
histological structure of the tumor, concomitant
diseases, bad habits, heredity, gynecological history
data, detailed characteristics of RIT, characteristics
of hormone therapy at all stages after RIT until the
last moment of observation (suppressive (SHT),
replacement (RHT)), the degree of compensation
for postoperative hypothyroidism (compensated,
uncompensated (NH)). The degree of compensation
was assessed on the basis of the dynamics of TSH
indices and the dose of thyroxine taken.

The diagnoses were established in accordance
with the International Classification of Diseases
X revision and on the basis of existing regulatory
documents.

According to the stages of the underlying
disease, the patients were distributed as follows:

TIbNOMO 62 (39,5%) patients

T2NOMO 57 (36,3%) patients

T1-3N0-1aMO0 24 (15,3%) patients

T1-4 NO-1a,bMO0- 14 (9%) patients.

According to the histological structure, 126
(80.3%) patient had papillary cancer and 25 people
(16%) had follicular cancer. Papillary-follicular cancer
was diagnosed in 6 patients (3.7%). Invasion of the
thyroid capsule was observed in 38 patients (24.2%).

The age of the patients ranged from 13 to 76
years with a median of 48 years and an interquartile
range (IR) of 40—56 years.

Among the patients there were 27 men (17.2%)
and 130 women (82.8%).

In 12 patients (7.4%), no long-term effects of
treatment were recorded.

The median of the total activity of 1311 was
4440 MBq, IR=3050 - 7400 MBq.

The number of logical records about long-
term consequences in the formed database was 463
units - one record for one consequence of each
of 157 patients. The unique code of each record
contained information about the body system and a
specific nosology. Thus, the analyzed database was
a complete array of long-term outcomes of special
treatment for thyroid cancer, taking into account
oncologic and somatic consequences.

Statistics

To advance hypotheses, the WizWhy software
of the DataMining category was used in the work.
Hypothesis testing was carried out by methods of
nonparametric statistics using the general-purpose
software package STATISTICA (LicenseNumber:
139-956-866).

To assess the statistical significance of the
differences in the frequency of occurrence of the
trait, a nonparametric Pearson’s Chi-squared
test was used; to identify differences between the
indices of the interval scale of unrelated groups, the
nonparametric Mann-Whitney test was used, for
related groups - the Wilcoxon test. As descriptive
statistics, we used the median as an indicator of the
central tendency and the interquartile range as an
indicator of the spread, the minimum and maximum
sample values.

Results

The study of the possible effect of the
treatment on the occurrence of gastrointestinal tract
pathologies was carried out in two main directions:

— comparison of the frequency of gastrointestinal
tract pathologies at the beginning of treatment and
in the long term after the treatment;

— determining differences between the
characteristics of patients who had and had no
complications from the gastrointestinal tract after
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one or more years after treatment.

Pathologies of the gallbladder, liver pathology,
stomach pathology, intestinal pathology, and
pancreatic pathology were investigated as possible
side effects of special treatment on the part of the
digestive system.

At the time of special treatment start, the
aggravation of the condition of patients with
gastrointestinal tract pathology was characterized
by the following figures (according to a database
of 463 entries): gallbladder pathology - 90 cases,
liver pathology - 26 cases, stomach pathology - 36
cases, intestinal pathology - 19 cases, pancreatic
pathology glands - 14 cases. The total number of
gastrointestinal tract pathologies was 40.0%.

After special treatment, the total number of
gastrointestinal tract pathologies reached the level of
65.4%, that is, increased by 1.6 fold. In particular,
the total number of gallbladder diseases increased
by 46 cases and reached the level of 29.4% versus
19.4% at the beginning of treatment (p=0.02); the
number of stomach diseases increased by 16 cases
and reached the level of 11.23% versus 7.8% at the
beginning of treatment (p=0.08); the number of
liver diseases increased by 36 cases and amounted to
13.4% versus 5.6% at the beginning of treatment (p
<0.01); the number of pancreatic diseases increased
by 16 cases and reached the level of 6.5% versus
3.0% at the beginning of treatment (p=0.01); the
number of bowel diseases increased by 4 cases (5%
versus 4.1% at the beginning of treatment ( fig. 1).

The time median for the onset of gastrointestinal
consequences was 3.6 years, IR=1.5-6.8 years.

Thus, the largest number of new cases of
diseases of the digestive system was observed from
the side of the gallbladder, the next most common
were liver pathologies, diseases of the stomach and
pancreas. The colon and duodenum were the least
affected. The differences in frequencies before and
after treatment from the side of the gallbladder, liver

and pancreas were statistically significant.

The influence of the age factor on the increase
in the morbidity level of the digestive system in the
long term after special treatment was not revealed;
the median value of the age of patients at the
beginning of treatment was 49 years, after treatment
- 51 years (p> 0.05).

Further studies aimed at finding possible risk
factors for the development of gastrointestinal
pathologies were carried out using the DataMining
technology and made it possible to identify a
number of statistically significant dependencies.

In particular, statistically significant relationships
were found between the appearance of gallbladder
pathologies, the duration of suppressive therapy (p
<0.01), and the dose of L-thyroxine in NH (Fig.
2, 3).

Patients with the gallbladder pathology had
a shorter duration of SHT (4 months versus 13
months) and a lower dose of L-thyroxine against
the background of NH (2.3 g / kg versus 3.5 g / kg).

The statistically significant relationship
(p=0.047) found between the total duration
of lactation in women and the developed liver
pathology in the long term after special treatment
(Fig. 4) is quite nontrivial.

As one can see in the above graph, in women
with thyroid cancer who did not have liver
complications, the median total lactation period was
3 months, and in women with pathology 9 months
with a maximum value of 15 months.

Out of 130 women with DTC, whose medical
history was considered in the study, as a concomitant
disease at the time of the start of special treatment,
liver pathology was recorded in 24 patients (18.5%).
After the treatment, 23 cases (21.7%) of liver disease
were detected for the first time, in the overwhelming
majority - non-alcoholic steatohepatitis (18 cases).

In terms of age characteristics, no differences
were found between women with post-treatment

Fig. 1. The number of gastrointestinal tract pathologies before and after treatment
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Fig. 2. Dose of hormones per 1 kg of body weight in patients
with NH during hormone therapy. 10 - group of patients
without gastrointestinal tract pathologies; 110 - a group of
patients with gallbladder pathology.

liver pathology and women who did not develop
pathology (median 45 years and 47 years,
respectively).

Differences in body mass indices were
statistically significant (p=0.029): median 29 kg
/ m2, IC=24 4 32 in women without pathology;
median 32 kg / m2, IR=28 u 37 in women with
pathology.

It is noteworthy that at the time of the start
of special treatment, no differences in the total
duration of lactation between women with liver
pathology and without it were found.

Discussions

The state of the digestive system in patients
undergoing DTC treatment is presented in the

Fig. 4. Duration of lactation in patients with the liver
complications and without gastrointestinal tract pathologies. 10
- the group of patients without gastrointestinal tract pathologies;
110 - the group of patients with gallbladder pathology.

Boxplot by Group
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O Median
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10 - group of patients without gastrointestinal tract
pathologies; 210 - group of patients with the liver pathology

Fig. 3. Duration of SHT in patients with complications from
the gallbladder and in patients without gastrointestinal tract
pathologies. 10 — the group of patients without gastrointestinal
tract pathologies; 110 - the group of patients with gallbladder
pathology.

literature by a limited number of publications. At
the same time, a comprehensive analysis of the
long-term and long-term somatic consequences
of special treatment, carried out by the authors in
the research, allows us to draw conclusions about
the fairly widespread prevalence of complications
in this category.

Target organs, pathological changes of which
are statistically significant, are the gallbladder, liver
and pancreas. At the same time, the organs of
secretion, the liver and pancreas - were the most
vulnerable: here the number of newly emerging
pathologies was 2 or more times higher than their
initial frequency of occurrence. Noteworthy is
the common embryogenesis of both organs (their
development in the 3rd week from the endoderm
of the midgut), as well as the biosynthetic function
characteristic of both.

Relation to the pancreas, no specific provocative
factors of treatment were identified and, apparently,
the identified deviations are cumulative in nature,
due to all components of treatment.

The pathology of the gallbladder was typical
for patients who during hormonal therapy were in a
state of NH for a longer time against the background
of low doses of L-thyroxine, and less in a state of
suppression. From our point of view, this is due to
the fact that a low dose of the hormone provoked a
slowdown in all biological processes in the body, in
particular, a decrease in motor-evacuation function,
which led to stagnation of bile and damage to the
gallbladder.

Thus, episodes of insufficient compensation
during hormone therapy with low doses of
L-thyroxine with a short suppressive period (from
3 months to 6 months) are a risk factor for the
occurrence of gallbladder pathology in the future.
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Rather an unexpected result of the study
was a logical rule revealed using the DataMining
technology, linking the appearance of liver
pathology with the duration of lactation in women
with DTC in the long term after treatment.

Among the sources of evidence-based medicine
available for study, the state of the liver from
the point of view of somatic consequences was
considered in work [13]. However, this publication
is devoted to the study of the biochemical state of
the liver, not in the long term, but during the period
of RIT. At the same time, the authors draw attention
to more pronounced changes in liver function in the
female subgroup compared to the male.

The metabolic relationship between the liver and
the mammary gland during lactation is fairly well
understood. Glucose synthesized by the liver enters
the bloodstream and is absorbed by the mammary
glands, where the main metabolic products are
synthesized: milk sugar (lactose) and triglycerides,
the base of milk fat [14]. At the same time, the
question of the effect of breastfeeding on the mother's
metabolism in the long term remains controversial.
Some authors believe that longer lactation is
associated with a decrease in the prevalence of non-
alcoholic fatty liver disease in women [15].

Another part of the researchers does not
support the idea of the relationship between the
duration of lactation and the metabolic health
(MH) of a woman and they believe that women
with more favorable MH parameters at the time
of breastfeeding start are characterized by a longer
period of breastfeeding and come out with better
MH characteristics compared to women who
initially had worse MP [16].

At the same time, there are no data that
directly relate to the results of treatment of women
with DTC and in which we are talking about the
association: a long period of breastfeeding the risk
of developing steatohepatitis in the future. However,

Fig.5 Body scintigraphy data on «residual» activities on the 3rd
and 7* days after RIT.
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personal observations and clinical experience of the
authors indicate rather characteristic phenotype
of women who develop steatohepatitis in the long
term after special treatment. As a rule, these are
women who are overweight, with a fairly long
lactation period, episodes of NH in the presence
of hormone therapy. Thus, it cannot be ruled out
that in patients with unfavorable MH parameters
and a long lactation period, complications of the
combined treatment of thyroid cancer from the liver
(steatohepatitis) are quite typical.

In addition, it should be noted that hormones
(especially thyroxine and steroid hormones -
estrogens, cortisol and aldosterone) undergo
chemical transformations in the liver, which makes
it possible to consider the revealed logical rule to
have the right to exist and to recommend targeted
screening of the MH state and liver state after
recovery for this category of patients.

The pathologies of the gastrointestinal tract
identified by us in patients undergoing special
treatment for DTC are quite expected. Figure 5
below shows the physiological accumulation of
BI] on days 3-7 after RIT. The half-life of 'l is
9.5 days, however, taking into consideration the
typical for this category of patients violations of the
motor-evacuation function of the gastrointestinal
tract against the background of uncompensated
postoperative hypothyroidism, all parts of the
gastrointestinal tract are exposed to incorporeal
irradiation, the severity of which depends primarily
on the total radiation dose.

From all of the above, one should conclude
that a justified element of lifelong post-treatment
monitoring of patients undergoing special treatment
for DTC must be a mandatory comprehensive study
of the state of the gastrointestinal tract.

Conclusion

The state of the gastrointestinal tract in patients
with long-term DTC after special treatment is rarely
discussed in the modern literature. However, this
study indicates a statistically significant increase
in pathological changes in the gallbladder, liver,
and pancreas, caused both by the consequences
of incorporated irradiation during RIT and by
episodes of decompensated hypothyroidism. In
addition, it was shown that the risk group in
relation to the development of steatohepatitis are
females with unfavorable parameters of metabolic
health and a long lactation period in history. Thus,
taking into account the current priorities of the
healthcare system aimed at improving the quality
of life of cured cancer patients, control over the
gastrointestinal tract state should be an obligatory
element of post-treatment monitoring.
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